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Questionable Metascience
Practices

Mark Rubin®’

Metascientists have studied questionable research practices in science. The present article
considers the parallel concept of questionable metascience practices (QMPs). AQMP is a research
practice, assumption, or perspective that has been questioned by several commentators as
being potentially problematic for metascience and/or the science reform movement. The
present article reviews ten QMPs that relate to criticism, replication, bias, generalization, and
the characterization of science. Specifically, the following QMPs are considered: (1) rejecting
or ignoring self-criticism; (2) a fast 'n’ bropen scientific criticism style; (3) overplaying the role
of replication in science; (4) assuming a replication rate is “too low” without specifying an
"acceptable” rate; (5) an unacknowledged metabias towards explaining the replication crisis
in terms of researcher bias; (6) assuming that researcher bias can be reduced; (7) devaluing
exploratory results as being more “tentative” than confirmatory results; (8) presuming that
questionable research practices are problematic research practices; (9) focusing on knowledge
accumulation; and (10) focusing on specific scientific methods. It is stressed that only some
metascientists engage in some QMPs some of the time, and that these QMPs may not always
be problematic. Research is required to estimate the prevalence and impact of QMPs. In the
meantime, QMPs should be viewed as invitations to ask questions about how we go about doing
better metascience.
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| n 2011, Simmons et al. demonstrated that

researchers can present “anything as sig-
nificant” (p. 1359) by conducting numerous
analyses (e.g., using different outcome vari-
ables, sample sizes, and/or covariates) and
then selectively reporting only those analyses
that yield significant results. A year later, John
et al's (2012) published the results of a survey
which purported to show that questionable re-
search practices (QRPs), such as HARKing and
p-hacking, are prevalent among psychologists.
A few years later, an attempt to replicate 100
psychology studies found that only 39% of ef-
fects were rated as replicable (Open Science
Collaboration, 2015).

In light of this and other work, some meta-
scientists have concluded that QRPs play a sig-
nificant role in increasing the publication of
“false positive” results and, therefore, lowering
replication rates (e.g., Bishop, 2019; Bishop,
2020; Munafo et al,, 2017; Nosek et al., 2012;
Open Science Collaboration, 2015; Schimmack,

2020; Spellman et al.,, 2018). Partly in response,
science reformers have advocated new “open
science” research practices that are intended
to reveal and reduce QRPs (e.g., preregistered
research plans, publicly accessible research
data and materials Munafo et al., 2017).

In the present article, | consider question-
able research practices in the field of meta-
science. A questionable metascience practice
(QMP) is a research practice, assumption, or
perspective that has been questioned by sev-
eral commentators as being potentially prob-
lematic for metascience and/or the science re-
form movement. | outline ten QMPs that are
grouped into the five broad categories of (a)
criticism, (b) replication, (¢) bias, (d) generaliza-
tion, and (e) science characterization.

Please note that | have not provided an
exhaustive list of QMPs (for some additional
QMPs, please see Devezer et al,, 2021, p. 2).
In addition, unlike John et al.'s (2012) study of
QRPs, | have not attempted to estimate the
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prevalence of the QMPs that | consider. It is
possible that only a few metascientists have
engaged in the QMPs, and that they have en-
gaged in only a few QMPs a few times. Nonethe-
less, under some circumstances, a few low
frequency QMPs may be quite influential and
problematic, especially when they are under-
taken by prominent metascientists who are re-
garded as leaders and role models in the field.
Hence, it is worthwhile considering QMPs even
if they have a low prevalence.

Finally, in my view, QMPs are not always prob-
lematic. They are merely “questionable” in the
sense that they warrant questioning before
a conclusion is reached about whether they
are problematic in any given situation. Hence,
my aim is not to cast aspersions on the field
of metascience but, instead, to encourage a
deeper consideration of its more questionable
research practices, assumptions, and perspec-
tives.'

Criticism-Related QMPs
Rejecting or Ignoring Self-Criticism

As several commentators have noted, some
metascientists react particularly negatively and
defensively towards criticisms of their pro-
posed science reforms (Bastian, 2021; Gervais,
2021; Malich & Rehmann-Sutter, 2022, p. 5;
Walkup, 2021, p. 132). For example, as Flis
(2022) explained, there was a rather extreme
negative reaction on social media to an article
by Szollosi et al. (2020) that criticized the open
science practice of preregistration. Flis sug-
gested that this highly negative reaction may
have represented a defensive response that
was learned during metascientists’ interactions

TResearcher positionality statement: | identify as a White,
Western, heterosexual, middle-class, cisgender man. My
primary field of research is social psychology. However,
I have recently published several articles in the field of
metascience. Here, | have adopted a relatively nuanced
and contextualist approach to issues such as HARKing,
p-hacking, and multiple testing (e.g., Rubin, 2017a; Ru-
bin, 2017b; Rubin, 2021b; Rubin, 2022). | have also
adopted a relatively critical approach to some science re-
forms, such as (a) preregistration (e.g., Rubin, 2020; Ru-
bin, 2022) and (b) greater adherence to Neyman-Pearson
hypothesis testing (e.g., Rubin, 2021a). My current philos-
ophy of science is closest to perspectival realism (Cretu,
2019; Giere, 2006; Massimi, 2022). For more information
about my work, please see https://sites.google.com/site/
markrubinsocialpsychresearch/
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with so-called “status-quoers” who questioned
the reality of the replication crisis and opposed
the need for science reform. In other words,
some first-generation metascientists and re-
formers may have adopted a particularly nega-
tive reaction to self-criticism because they per-
ceived it to be a challenge to their raison d'étre.

Instead of rejecting self-criticism, some meta-
scientists may simply ignore it, especially in the
more authoritative space of the published lit-
erature. For example, as of February 2023,
228 articles have cited a pro-preregistration
article by Nosek et al. (2019) that was pub-
lished around the same time and in the same
journal as Szollosi et al’s (2020) critical arti-
cle. However, only 17% of these 228 articles
(k =39) have also cited Szollosi et al. (To iden-
tify these 39 articles, | clicked on “cited by" in
Google Scholar for the Nosek et al. article and
then selected “search within citing articles” and
searched for “Is preregistration worthwhile?”).
This low co-citation rate may reflect a citation
bias against an article that is critical of a promi-
nent science reform (for another example of
potential citation bias, please see Flis, 2022,
p. 6). This type of citation bias creates an il-
lusion of consensus in the literature, and it
may obstruct the motive for theory improve-
ment by giving the impression that current
theories are adequate and undisputed (see
also Bishop, 2020; Hoekstra & Vazire, 2021,
p. 1604). Hence, "failing to cite publications
that contradict your beliefs” is regarded as a
QRP (Allum et al., 2023, p. 8). To prevent
this QRP from becoming a QMP, metascien-
tists should encourage self-criticism, cite their
critics’ work, and respond in a thoughtful man-
ner (Altenmuller et al., 2021; Gervais, 2021, p.
828; Haig, 2022, p. 235; Hoekstra & Vazire,
2021, p. 1604). To be clear, metascientists do
not always need to concede to their critics’ ar-
guments. However, they do need to engage
with those arguments publicly, formally, and
carefully (see also Longino, 1990).

Fast 'n’ Bropen Criticism

Concerns have also been raised about the style
and tone of some metascientists' interactions
with scientists, especially on social media (e.g.,
Fiske, 2016; Hamlin, 2017, p. 692; Pownall &
Hoerst, 2022; Whitaker & Guest, 2020). For
example, Whitaker and Guest (2020) coined
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the term bropenscience to refer to a dismissive,
mocking, school-yard style of scientific criticism
that some metascientists sometimes use on
social media (e.g., Anonymous, 2021; see also
Derksen & Field, 2022; Pownall et al., 2021, pp.
529-530). Similarly, Pownall (2022) noted that,
in contrast to the appeal for more thoughtful
and “slower” science, there is a “growing cul-
ture of fast, hostile, and superficial critiques of
research” on social media.”

Although a fast ‘n’ bropen criticism style may
be used rarely and by few metascientists, it can
be problematic if it is used by relatively promi-
nent metascientists who are regarded as be-
ing representative of the field. In particular, it
may (a) distract from and/or deter legitimate
criticism, (b) cause scientists to feel person-
ally attacked and/or excluded (e.g., Derksen &
Field, 2022; Hamlin, 2017, p. 692; Pownall et
al., 2021), (c) damage the reputation of meta-
science, and/or (d) reduce the uptake of ben-
eficial science reforms (Gervais, 2021). Meta-
scientists should undertake thoughtful, “criti-
cal evaluation with civility and mutual respect”
(Society for the Improvement of Psychological
Science, 2022).

Replication-Related QMPs
Overplaying Replication

Some metascientists assume that direct repli-
cations are a method for assessing the “truth”
of a claim or effect. For example, Nosek et
al. (2012, p. 617) stated that “replication is
a means of increasing the confidence in the
truth value of a claim”; Nelson et al. (2018, p.
520) stated that, “to a scientist, a true effect
is one that replicates under specifiable con-
ditions”; and Simmons et al. (2021, p. 153)
stated that “many published findings do not
replicate under specifiable conditions and so
are, by the standards of science, untrue” (for
further examples, see Devezer et al., 2021, pp.
6-8). Some metascientists also regard repli-
cation as an essential and defining aspect of
science. For example, the Open Science Collab-
oration (2015, p. 1) described reproducibility
as “a defining feature of science,” and Zwaan

2Some critics of the science reform movement also have
problematic communication styles at times (for some ex-
amples, see Holcombe, 2021). Nonetheless, two wrongs
don't make a right!
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et al. (2018, p. 13) explained that replication is
“an essential component of science...a founda-
tional principle of the scientific method” (see
also Asendorpf et al., 2013, p. 108; Chambers,
2017, p. 48; Nosek et al,, 2012, p. 618; for
further examples, see Drummond, 2019, p.
64, Haig, 2022, p. 226; Maxwell et al.,, 2015,
p. 487). In response, critics have argued that
these sorts of statements overplay the role of
replication in science (De Boeck & Jeon, 2018;
Devezer et al,, 2019; Devezer et al.,, 2021; Feest,
2019; Greenfield, 2017; Guttinger, 2020; Haig,
2022; Iso-Ahola, 2020; Leonelli, 2018; Norton,
2015).

Replication does not indicate whether re-
search claims or findings are true. Replica-
ble results may be “false” due to model mis-
specification, reliable but invalid measures, or
overly liberal evidence thresholds, and “true”
results may be nonreplicable due to model
misspecification, unreliable methods, or irre-
versible changes in the population over time
(Bak-Coleman et al., 2022; Buzbas et al., 2023;
De Boeck & Jeon, 2018; Devezer et al,, 2019;
Devezer et al, 2021; Errington, Mathur, et
al., 2021; Guttinger, 2020; Iso-Ahola, 2020;
Norton, 2015; Nosek et al., 2022, p. 739;
Rubin, 2021a; D. J. Stanley & Spence, 2014).
Furthermore, replication is not an essential
component of science. Scientists often use
other methods to demonstrate the reliability
of their results, such as robustness analyses
(Haig, 2022; Leonelli, 2018). Alternatively, they
may provide a repeat demonstration of the
existence of a phenomenon within the same
study using a different set of variables that
are nonetheless representative of the theoret-
ical constructs that were used in the original
demonstration.

Certainly, replication is important in some ar-
eas of science. However, itis a QMP to overplay
replication as an “essential” aspect of science
that indexes the “truth” of findings (Devezer
etal, 2021, p. 10).

Unspecified Replication Rate Targets

Some metascientists claim that replication
rates need to be improved. For example, the
Open Science Collaboration (2015, p. 7) con-
cluded that “there is room to improve repro-
ducibility in psychology,” and Munafo et al.
(2017, p. 1) explained that “data from many

https://doi.org/10.36850/mr4
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fields suggests reproducibility is lower than is
desirable.” However, it is unclear how repli-
cation rates can be judged to be “low” and in
need of improvement in the absence of clear
targets for “acceptable” replication rates. Logi-
cally, this reasoning represents an incomplete
comparison.

In their recent review,Nosek et al. (2022)
found that 64% of 307 replications reported
statistically significant evidence in the same
direction as the original studies. Is this replica-
tion rate “too low” or is it “acceptable?” Nosek
et al. were unsure, asking: “what degree of
replicability should be expected?” (p. 730)
and “what is the optimal replicability rate at
different stages of research maturity?” (p. 738).
They suggested that these questions should
be addressed in future metascience research
(see also Open Science Collaboration, 2015,
p. 7). However, the deferral of this question
implies that metascientists are trying to solve
a problem that they are not yet sure exists. Af-
ter all, future research may reveal that current
replication rates are “acceptable” (Bird, 2020;
Freiling et al., 2021, p. 692; Guttinger, 2020,
p. 8; Lewandowsky & Oberauer, 2020). Al-
ternatively, the meaningfulness of quantifying
replication rates may be called into question
(Buzbas et al., 2023; Rubin, 2021a).

In the absence of clear targets for “accept-
able” replication rates, it is not surprising
that several commentators have questioned
whether current replication rates are at “crisis”
levels (e.g., Barrett, 2015; Bird, 2020; Buzbas
et al, 2023; Fanelli, 2018; Firestein, 2016,
Freiling et al., 2021; Haig, 2022; Maxwell et
al., 2015; Morawski, 2019; Shrout & Rodgers,
2018; Stroebe & Strack, 2014; Wood & Wilson,
2019). Certainly, claiming that a replication rate
is “too low" without specifying an “acceptable”
replication rate represents a QMP.

Bias-Related QMPs
Metabias

As several commentators have observed, con-
temporary metascientists tend to be con-
cerned with how bias and motivated reasoning
influence scientists’ methods, analyses, and in-
terpretations (Field & Derksen, 2021; Flis, 2019;
Morawski, 2019; Morawski, 2022; Peterson &
Panofsky, 2020, p. 7; for examples, see Bishop,
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2020; Chambers, 2017, chapter 1; Chambers
& Tzavella, 2022; Hardwicke & Wagenmakers,
2023; loannidis et al,, 2014; Munafo et al,
2017; Nosek et al., 2012; Simmons et al., 2021,
p. 153). Indeed, Morawski (2022) has sug-
gested that metascientists may be biased to-
wards explaining the replication crisis in terms
of researcher bias because they are overrep-
resented by psychologists (Moody et al., 2022;
see also Flis, 2019; Malich & Rehmann-Sutter,
2022), who tend to be familiar with cognitive
and motivational biases (i.e., a type of availabil-
ity heuristic bias). Consistent with Morawski's
interpretation, it is interesting to note that psy-
chologists' metabias may also explain their em-
phasis on researcher bias during the 1960s-
1970s crisis of confidence in social psychol-
ogy (Peterson & Panofsky, 2021, p. 600; Ros-
now, 1983). In this previous crisis, psycholo-
gists were concerned about researchers bias-
ing the behavior of their participants (e.g., ex-
perimenter expectancy effects). In the current
replication crisis, they are more concerned
about researchers biasing their methods and
analyses.

To be consistent with their concerns about
researcher bias, metascientists should ac-
knowledge their own metabias towards expla-
nations of the replication crisis that refer to
researcher bias. There are multiple mutually
compatible explanations for failed replications
that do not refer to researcher bias, includ-
ing data errors, fraud, a base rate fallacy, low
power, unreliable measurement, poor valid-
ity, hidden moderators, and heterogenous ef-
fects (e.g., Bird, 2020; De Boeck & Jeon, 2018;
Fabrigar et al., 2020; Maxwell et al., 2015; Ru-
bin, 2021a; D. J. Stanley & Spence, 2014). Re-
searcher bias and associated QRPs represent
only one potential explanation, yet they have
been given a disproportionate amount of at-
tention in explanations of, and solutions to,
the replication crisis (e.g., Hardwicke & Wagen-
makers, 2023; Munafo et al., 2017; Schimmack,
2020, p. 372). Focusing on researcher bias
at the expense of other viable explanations
represents a form of causal reductionism (De-
vezer et al., 2019, p. 17), and an acknowledge-
ment of metabias may help to produce a more
balanced and comprehensive multicausal ac-
count of the replication crisis.

https://doi.org/10.36850/mr4
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The Bias Reduction Assumption

Some metascientists believe that preregistra-
tion and registered reports reduce researcher
bias. For example, Hardwicke and Wagen-
makers (2023, p. 15) explained that “preregis-
tration...reduces the risk of bias by encourag-
ing outcome-independent decision-making”;
Vazire et al. (2022, p. 166) explained that
“the aim of the Registered Report format is
to reduce bias by eliminating many of the av-
enues for undisclosed flexibility in research”;
and Chambers (2018) described “Registered
Reports as a vaccine against research bias” (see
also Chambers & Tzavella, 2022, p. 32; Scheel
et al,, 2021, p. 2; for commentary, see Field
& Derksen, 2021). There are three problems
with this claim.

First, researcher bias influences not only the
post hoc selection of hypotheses, data, anal-
yses, and results (i.e., selective reporting), but
also the a priori selection of hypotheses, meth-
ods, analyses, evidence thresholds, and inter-
pretations (i.e., selective questioning; Rubin &
Donkin, 2022), and considering selective re-
porting without also considering selective ques-
tioning may lead to a biased evaluation of re-
searcher bias. For example, preregistering the
number of times that a researcher will toss
a coin may help to identify and reduce any
selective reporting of their results (e.g., only
reporting when the coin lands heads and not
when it lands tails). However, the reduction
of this selective reporting will not reduce re-
searcher bias if the researcher’s preregistered
decision rule is "heads | win, tails you lose!”
As Clark et al. (2022) put it, “the dice have of-
ten been loaded before pre-registration” (p.
13, see also Dellsén, 2020; Jamieson et al.,
2023). Consequently, it is a QMP to assume
that a preregistered study is less biased than
a non-preregistered study, because selective
questioning in the preregistered study may be
more problematic than selective reporting in
the non-preregistered study (for similar con-
cerns, see Devezer et al., 2021, p. 16; Freiling
et al, 2021, p. 698; Jamieson et al., 2023; Mc-
Dermott, 2022; Oberauer, 2019; Pham & Oh,
2021, p. 167; Rubin & Donkin, 2022; Szollosi
et al,, 2020, p. 95; Wiggins & Christopherson,
2019, p. 212).

Second, it might be argued that preregis-
tration reduces selective reporting when all

Rubin

other variables are held constant, including
variables associated with selective questioning.
However, even if, ceteris paribus, preregistra-
tion reduces selective reporting, it may also
increase other types of researcher bias, such
as (a) the researcher commitment bias (sticking
with a planned research approach, even when
itis inappropriate), (b) the researcher prophecy
bias (misattributing a researcher’s lucky, atheo-
retical prophecy to a theory's predictive power),
and (c) a bias towards committing data fraud
(for a discussion, please see Rubin & Donkin,
2022). Again, it is a QMP to consider bias re-
duction in terms of selective reporting per se
and ignore other forms of researcher bias.

Finally, and more generally, the metascien-
tific concept of “bias reduction” assumes that
researchers can get closer to an “unbiased”
evaluation, which smacks of naive objectivism,
naive empiricism, naive realism, and value-free
science (Field & Derksen, 2021; Morawski, 2019,
p. 228; Reiss & Sprenger, 2020; Strong, 1991,
van Dijk, 2021; Wiggins & Christopherson,
2019). According to these philosophical po-
sitions, scientists can observe an immutable
reality directly and in an unbiased and objec-
tive manner. However, contrary to these posi-
tions, research is always undertaken from one
perspective or another, so it is always “biased”
from one perspective or another, and what
are seen as decreases in bias from one per-
spective may be regarded as increases in bias
from another. Consequently, a more tenable
position is that open science practices help to
reveal different perspectives rather than to re-
duce bias (Field & Derksen, 2021; Grossmann,
2021; Jamieson et al., 2023; Pownall, 2022). For
example, a robustness or multiverse analysis
allows readers to understand how different
analytical approaches produce or “enact” dif-
ferent results (Del Giudice & Gangestad, 2021;
Morey, 2019; Rubin, 2020; for a discussion of
the “enactment” perspective, see Derksen &
Morawski, 2022). In addition, researcher po-
sitionality statements can reveal researchers’
perspectives rather than reduce their biases
(Jamieson et al., 2023).

Sweeping Generalization QMPs
Devaluing Exploratory Hypothesis Tests

Some metascientists devalue unplanned ex-
ploratory tests of post hoc hypotheses relative

https://doi.org/10.36850/mr4
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to preregistered confirmatory tests of a priori
hypotheses, even when the exploratory tests
are correctly reported as being exploratory.
For example, relative to the results of confirma-
tory hypothesis tests, the results of exploratory
tests are supposed to have a “higher risk of
bias” (Hardwicke & Wagenmakers, 2023, p. 19)
and entail greater “uncertainty” (Nosek et al.,
2018, p. 26071), which makes their associated
conclusions more “tentative” (Errington, Denis,
et al, 2021, p. 19; loannidis et al.,, 2014, p.
238; Nelson et al,, 2018, p. 519; Nosek &
Lakens, 2014, p. 138; Simmons et al,, 2021,
p. 154). Consequently, “confirmatory analy-
ses...have much greater evidential impact than
exploratory analyses” (Wagenmakers, 2012, p.
13), and research conclusions should be “ap-
propriately weighted in favour of the confirma-
tory outcomes” (Chambers & Tzavella, 2022, p.
36). There are two problems with this perspec-
tive.

First, critics have argued that the distinc-
tion between exploratory and confirmatory hy-
pothesis tests is unclear and irrelevant, both
from a statistical perspective (Devezer et al.,
2021; Rubin, 2020; Rubin, 2021b) and from
a philosophical standpoint (Rubin, 2020; Ru-
bin, 2022; Rubin & Donkin, 2022; Szollosi &
Donkin, 2021). In particular, it has been shown
that the “"double use” of the same data to (a)
generate hypotheses and then (b) test those
hypotheses is not necessarily problematic (De-
vezer etal., 2021), and that any “circular reason-
ing"involved in this process can be identified by
checking the contents of the reasoning without
needing to know the timing of the reasoning
(Rubin & Donkin, 2022).

Second, even if we accept the validity of the
confirmatory-exploratory distinction and agree
that, all other things being equal, exploratory
results tend to be more tentative than con-
firmatory results, it would be a fallacy of the
general rule to conclude that all exploratory
results are more tentative than all confirma-
tory results. For example, an exploratory result
may be evaluated as being /ess tentative than a
confirmatory result when it is based on higher
quality theory, methods, and analyses than the
confirmatory result and when it is accompa-
nied by greater transparency vis-a-vis robust-
ness analyses and open data and materials (De-
vezer et al., 2021; Morey, 2019; Rubin, 2020;
Szollosi et al., 2020). Consequently, it would be
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a QMP to argue that “exploratory studies can-
not be presented as strong evidence in favor of
a particular claim” (Wagenmakers et al., 2012, p.
635), because high quality exploratory studies
can provide stronger evidence than low quality
confirmatory studies (see also Rubin, 2017b, p.
314).

Presuming QRPs are Problematic

Another sweeping generalization QMP is to pre-
sume that questionable research practices are
always problematic research practices. For ex-
ample, Hartgerink and Wicherts (2016, p. 1)
defined QRPs as “practices that are detrimental
to the research process...[and that] harm the
research process”; Chambers (2014) described
QRPs as “soft fraud”; and Schimmack (2020, p.
372) proposed that “the most obvious solution
[to the replication crisis] is to ban the use of
guestionable research practices and to treat
them like other types of unethical behaviours.”
There are two problems with this position.

First, QRPs can be perfectly acceptable re-
search practices (Fiedler & Schwarz, 2016,
Moran et al.,, 2022, Table 6; Rubin, 2022, p.
551; Sacco et al,, 2019). For example, the QRP
of “failing to report all of a study’'s dependent
measures” (John et al,, 2012, p. 525) may not
indicate p-hacking if (a) there are good reasons
to exclude the measures from the research re-
port and (b) the excluded measures are irrele-
vant to the final research conclusions (Fiedler &
Schwarz, 2016, p. 46; John et al., 2012, p. 531,
Rubin, 2017b; Rubin, 2020). As their name im-
plies, QRPs need to be “questioned” by other
researchers and interpretated in specific re-
search situations before they can be judged to
be potentially problematic.

Second, even potentially problematic re-
search practices such as HARKing and p-
hacking may not always be problematic for
research credibility and replicability (e.g., Bak-
Coleman et al.,, 2022; Devezer et al., 2019;
Fanelli, 2018; Leung, 2011; Rubin, 2017a; Ru-
bin, 2017b; Rubin, 2020; Rubin, 2022; T. D.
Stanley et al., 2018; Ulrich & Miller, 2020; Van-
couver, 2018). Hence, a more tenable posi-
tion is to assume that only some QRPs are po-
tentially problematic in specific research situ-
ations, and only some potentially problematic
research practices are actually problematic un-
der some conditions.

https://doi.org/10.36850/mr4
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Science Characterization QMPs
Focusing on Knowledge Accumulation

Some metascientists assume that the goal
of science is to accumulate knowledge (e.g.,
Errington, Mathur, et al., 2021, p. 1; Munafo
et al., 2017; Nosek et al., 2012; Vazire, 2018).
For example, Nosek et al. (2012, p. 617) ex-
plained that “the primary objective of science
as a discipline is to accumulate knowledge
about nature,” and Vazire (2018, p. 416) ex-
plained that “the common goal among all sci-
entists is to accumulate knowledge.” Commen-
tators have noted that, from this perspective,
some metascientists view low replication rates
as indicating an “inefficient” accumulation of
knowledge (Morawski, 2022; Peterson & Panof-
sky, 2021; for examples, see Errington, Mathur,
et al., 2021; Munafo et al,, 2017; Nosek et
al., 2012; Vazire, 2018; for discussions, see
Hostler, 2022; Uygun Tunc et al,, 2022). The
proposed open science reforms are supposed
to improve the efficiency of knowledge accu-
mulation (e.g., Chambers & Tzavella, 2022, p.
37; Nosek et al., 2012, p. 626). For example,
Nosek et al. (2012, p. 626) concluded that “sci-
entific practices can be improved to enhance
the efficiency of knowledge building.”
However, there are two reasons that knowl-
edge accumulation may not be regarded as the
primary objective of science. First, different
philosophies of science emphasize different
goals. For example, besides knowledge accu-
mulation, Dellsén (2018) described three alter-
native goals of science: truth-seeking, problem-
solving, and understanding. Second, any phi-
losophy of science that posits knowledge as a
goal should also acknowledge the complemen-
tary role of ignorance: "What does this unex-
pected effect mean?” and “why did we find a
null result in this study?” These sorts of known
unknowns are essential for scientific progress
because they motivate the generation of hy-
potheses for future studies. Hence, accord-
ing to this "knowledge-and-ignorance” perspec-
tive, scientific progress is achieved through not
only knowledge accumulation, but also speci-
fied ignorance (Firestein, 2012; Merton, 1987,
Open Science Collaboration, 2015, p. 7; Rubin,
2021a, p. 5826; Smithson, 1996).
Importantly, knowledge accumulation and
specified ignorance have opposite associations
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with replicability. Successful replications repre-
sent scientific progress by confirming current
hypotheses. However, failed replications also
represent scientific progress by motivating the
generation of new hypotheses that explain why
the replications failed (e.g., by positing bound-
ary conditions; for an example, see Firestein,
2012). Hence, although low replication rates
may indicate poor knowledge accumulation,
they may also represent scientific progress vis-
a-vis greater specified ignorance.

In summary, definitions of scientific progress
depend on the types of goals to be achieved
(Haig, 2022, p. 236). Metascientists who as-
sume that knowledge accumulation is central
to scientific progress should also acknowledge
that (a) other philosophies of science regard
other objectives as being more important, and
(b) specified ignorance is equally as important
as knowledge accumulation.

Homogenizing Science

As several commentators have noted, some
metascientists appear to assume that there is
a single scientific method rather than a collec-
tion of diverse methods (for commentators,
see Drummond, 2019; Malich & Rehmann-
Sutter, 2022; Peterson & Panofsky, 2020, p.
21, see also Guttinger, 2020, p. 2). Malich
and Rehmann-Sutter (2022, pp. 4-6) argued
that this "homogenizing view" is apparent ev-
ery time a metascientist refers to “the scientific
method” in the singular and without qualifica-
tion (e.g., Munafo et al.,, 2017, p. 7; Nosek et
al, 2012, p. 618; Zwaan et al,, 2018, p. 13;
for further examples, see Drummond, 2019, p.
64).

In addition, and at the risk of homogenizing
metascience (Field, 2022), some (not all) meta-
scientists focus their concerns on particular
aspects of “the scientific method” (Flis, 2019).
In particular, the contemporary metascientific
view of science tends to focus on:

1. a priori predictions (e.g., Chambers & Tza-
vella, 2022, p. 36; Simmons et al,, 2021, p.
154);

2. quantitative methods (Bennett, 2021; Ham-
lin, 2017, p. 691; Pownall et al., 2021, p. 530);

3. rigorous statistical analyses (for a review,
see Moody et al., 2022);

4. replicable effects (e.g., Nosek et al., 2012, p.
617; Simmons et al., 2021, p. 153);
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Table 1

Questionable Metascience Practices

Rubin

Name

Definition

Recommended Practice

1 Rejecting or ignoring self-
criticism
2 Fast 'n’ bropen criticism

3 Overplaying replication
4 Unspecified replication
rate targets

5 Metabias

6 The bias reduction as-
sumption

7 Devaluing exploratory
hypothesis tests

8 Presuming QRPs are prob-
lematic

9 Focusing on knowledge
accumulation

10 Homogenizing science

Rejecting or ignoring criticisms of meta-
science and/or science reform

A quick, superficial, dismissive, and/or
mocking style of scientific criticism

Assuming that replication is essential to
science, and that it indexes “the truth”

Assuming that a replication rate is “too
low” without specifying an “acceptable”
rate

A bias towards explaining the replication
crisis in terms of researcher bias

Focusing on selective reporting as the
primary form of researcher bias and
assuming that it can be reduced without
increasing other forms of bias

Devaluing an exploratory result as being
more “tentative” than a confirmatory
result without considering other relevant
issues (e.g., quality of associated theory,
methods, analyses, transparency)

Presuming that questionable research
practices are always problematic re-
search practices

Conceiving knowledge accumulation as
the primary objective of science without
considering (a) the role of specified igno-
rance or (b) different objectives in other
philosophies of science

Focusing on specific approaches as “the
scientific method”

Encourage self-criticism, cite critics’ work,
and respond in a thoughtful manner

Undertake careful “critical evaluation
with civility and mutual respect” (Society
for the Improvement of Psychological
Science, 2022)

Qualify and contextualize claims about
the centrality and role of replication in
science

Elaborate on the meaning of “low” when
discussing “low replication rates”

Undertake a more balanced and compre-
hensive assessment of explanations for
the replication crisis

Consider other forms of researcher bias
(e.g., selective questioning, researcher
commitment bias) and reveal different
research perspectives (e.g., through
robustness analyses and researcher
positionality statements)

Acknowledge that some exploratory
results can be /ess tentative than some
confirmatory results

Acknowledge that only some QRPs are
potentially problematic in specific re-
search situations, and only some poten-
tially problematic research practices
are actually problematic under some
conditions

Acknowledge that (a) knowledge accumu-
lation and specified ignorance go hand-
in-hand and (b) different philosophies
of science define scientific progress
differently

Diversify membership in the metascience
community and embrace scientific diver-
sity and pluralism
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5. unbiased interpretations (e.g., Hardwicke &
Wagenmakers, 2023; Vazire et al., 2022, p.
166); and

6. a Popperian philosophy of science (Flis,
2019; Grossmann, 2021, p. 74; Morawski,
2019; Morawski, 2022; for examples, see
Derksen, 2019).

However, from a critical perspective, these
foci may be associated with:

1. predictivism: the view that a priori predic-
tions are superior to post hoc inferences
(Oberauer & Lewandowsky, 2019, p. 1605;
Rubin, 2017b; Rubin, 2022);

2. methodolatory/methodologism: the priori-
tizing of methodological rigor over other re-
search concerns, such as theory (Chamber-
lain, 2000; Danziger, 1990, p. 5; Gao, 2014);

3. statisticism/mathematistry: an overempha-
sis on statistics as both a problem and a
solution in science (Boring, 1919; Brower,
1949; Fiedler, 2018; Proulx & Morey, 2021);

4. naive empiricism (Strong, 1991): the view
that science progresses through the accu-
mulation of replicable effects (Flis, 2022;
Proulx & Morey, 2021; van Rooij & Baggio,
2021);

5. naive objectivism: the view that it is possi-
ble for scientists to adopt unbiased and ob-
jective perspectives (Field & Derksen, 2021;
Penders, 2022; Wiggins & Christopherson,
2019); and

6. a fairly narrow and outdated philosophy of
science (Derksen, 2019; Flis, 2019, p. 170;
Grossmann, 2021, p. 74; Morawski, 2019, p.
226, p. 233).

Furthermore, several commentators have
noted that these metascientific foci may have
the unintended consequence of alienating sci-
entists whose work does not fit with this par-
ticular view of science (Bennett, 2021; Kessler
et al,, 2021; Levin & Leonelli, 2017; Malich &
Rehmann-Sutter, 2022; McDermott, 2022, p.
58; Penders, 2022; Pownall et al., 2021, p. 530;
Prosser et al., 2022; Wentzel, 2021, p. 170).
To address this problem, and to facilitate the
recognition of their own biases, metascien-
tists should continue to diversify their mem-
bership and embrace scientific diversity and
pluralism (Andreoletti, 2020; Flis, 2022; Ger-
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vais, 2021; Grossmann, 2021; Leonelli, 2022;
Pownall, 2022).

Table 1 summarizes the 10 QMPs that | have
discussed and includes recommended prac-
tices in relation to each one.

Conclusion

Paralleling John et al.'s (2012) concept of ques-
tionable research practices, the present article
considered a nonexhaustive list of 10 question-
able metascience practices. Readers may dis-
agree about the importance of specific QMPs.
However, in my view, it remains useful for
metascientists to consider the basic concept
of QMPs and to reflect on the ways in which
they (a) handle criticism, (b) conceptualize repli-
cation, (c) consider researcher bias, (d) avoid
sweeping generalizations, and (e) acknowledge
the diversity and pluralism of science.

In discussing QMPs, we should be careful not
to homogenize metascience (Field, 2022) or to
presume that QMPs are necessarily problem-
atic. It is likely that only some metascientists
engage in some QMPs some of the time and
that QMPs are only problematic in some situa-
tions. Future metascientific research may wish
to assess the prevalence and impact of various
QMPs in order to obtain a clearer understand-
ing of these issues. In the meantime, QMPs
should be regarded as invitations to reflect on
metascientific practices, assumptions, and per-
spectives and to ask "questions” about how we
g0 about doing better metascience.
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