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There is considerable current debate about the need for replication in the science of social psychology. Most of the
current discussion and approbation is centered on direct or exact replications, the attempt to conduct a study in a
manner as close to the original as possible. We focus on the value of conceptual replications, the attempt to test
the same theoretical process as an existing study, but that uses methods that vary in some way from the previous
study. The tension between the two kinds of replication is a tension of values—exact replications value confidence
in operationalizations; their requirement tends to favor the status quo. Conceptual replications value confidence
in theory; their use tends to favor rapid progress over ferreting out error. We describe the many ways in which
conceptual replications can be superior to direct replications. We further argue that the social system of science is
quite robust to these threats and is self-correcting.

© 2015 Published by Elsevier Inc.

Any working scientist is more impressed with 2 replications in each
of 6 highly dissimilar experimental contexts than he is with 12
replications of the same experiment. (Meehl, 1990, p. 111.)

Scientific ideas must be robust before they can be endorsed. They
must be testable and they must inspire the confidence of a skeptical
audience. There are many ways that these ideas acquire a reliable
place in the marketplace of ideas: elegance, intuitiveness, explanatory
power, rigor, and so on. But the ability of a phenomenon to be replicated
is a necessary condition for widespread acceptance by scientists
(Schmidt, 2009). Catchy, interesting, telling, and surprising results can
all have currency, but if an effect proves unreliable or impossible to
replicate, support for the idea will not—must not—persist.

Only when certain events recur in accordance with rules or
regularities, as is the case with repeatable experiments, can
our observations be tested—in principle—by anyone. We do not
take even our own observations quite seriously, or accept them as
scientific observations, until we have repeated and tested them.
(Popper, 1959, p. 23).

Time and chance occur for every data set—it is only through replica-
tion that we can be confident. Over the past few years, a concern about
the repeatability and replicability of experiments has spread throughout
the social psychological community. In its wake, a variety of articles,
blog posts, research programs, and non-profit organizations have
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come forward with prescriptions for a more replicable science of social
psychology (e.g., Open Science Collaboration, 2012). Some of this work
has been well funded and well covered by science journalists
(e.g., Meyer & Chabris, 2014). There is a broad consensus in favor of ro-
bust findings, for reliability in the scientific record, for high quality re-
search with dependable reporting and replicability, and for progress in
scientific knowledge. But there are sharp differences among scientists
in (1) which scientific goals should take priority over others and
(2) the best way to meet those respective goals.

1. Two kinds of replications

One of the most prominent fault lines among scientists is in their
approaches to replication. Following standard discourse, we divide
replication into two kinds—exact replication and conceptual replication.
An exact or direct replication is an attempt to conduct a study, usually
published in a peer-reviewed journal, in a manner as close to the origi-
nal as possible. An exact replicator seeks to use the same materials, the
same manipulations, the same dependent variables, and the same kind
of participants as the originally published article. A replication is consid-
ered “successful” when the exact replication results in a pattern of data
that mimics—or is close to—the original article's findings.

The second class of replications is known as conceptual replications.
A conceptual replication is an attempt to test the same fundamental
idea or hypothesis behind the original study, but the operationalizations
of the phenomenon, the independent and dependent variables, the type
and design of the study, and the participant population may all
differ substantially. (Others have called this a distinction between
replicability [exact replication] and repeatability [conceptual


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jesp.2015.10.002&domain=pdf
http://dx.doi.org/10.1016/j.jesp.2015.10.002
http://dx.doi.org/10.1016/j.jesp.2015.10.002
http://www.sciencedirect.com/science/journal/00221031
www.elsevier.com/locate/jesp

94 CS. Crandall, ] W. Sherman / Journal of Experimental Social Psychology 66 (2016) 93-99

replication], e.g., Casadevall & Fang, 2010; Drummond, 2009) The
critical difference between an exact and a conceptual replication
is whether or not they share the same operationalizations of the
theory. Although this distinction is common in discussions among
social psychologists, the scientific and philosophical literature on
the matter is surprisingly scant (cf. McGrath, 1981).

In some fields of science, an exact replication is a sensible proposi-
tion. In physics, chemistry, biology or geology, the processes that affect
an outcome are usually transhistorical and transcultural—language,
politics, and social history rarely affect gravity, electron weight, the
structure of proteins, or water flow through limestone. The meaning
of the operationalization is consensual among scientists; the value of
mass or acceleration, bone density, or the Mohs hardness scale, for
example.

But in matters of social psychology, one can never step in the same
river twice—our phenomena rely on culture, language, socially primed
knowledge and ideas, political events, the meaning of questions and
phrases, and an ever-shifting experience of participant populations
(Ramscar, 2015). At a certain level, then, all replications are “conceptu-
al” (Stroebe & Strack, 2014), and the distinction between direct and
conceptual replication is continuous rather than categorical (McGrath,
1981). Indeed, many direct replications turn out, in fact, to be conceptu-
al replications. At the same time, it is clear that direct replications are
based on an attempt to be as exact as possible, whereas conceptual
replications are not.!

2. Replications and theoretical consequences

The meaning of theoretical terms cannot be totally exhausted by opera-
tional definitions, but the ways in which theoretical terms function in
science cannot be understood in the absence of the ways in which they
are operationalized. (Hull, 1988, pp. 516-517).

There is no controversy over the need for replication; virtually all sci-
entists and philosophers of science endorse the notion that replication
of one sort or another is absolutely essential. The controversy is largely
over the degree to which different kinds of replications advance scien-
tific knowledge. Historically, research in psychology has favored
conceptual over direct replications. Most researchers were trained to
value the pursuit of robustness and generality of theoretical ideas over
the repeatability of a particular study. However, recent observations
that direct replications may reproduce original findings at a lower rate
than expected have led to calls for increasing the frequency and publica-
tion of direct replications (Open Science Collaboration, 2015). At the
same time, conceptual replications have been increasingly criticized
for biasing research toward confirmation and impeding the possible
disconfirmation of research findings and the theories they support
(e.g., Nosek, Spies, & Motyl, 2012; Pashler & Harris, 2012; Roberts,
2014).

In terms of both published commentary (Pashler & Wagenmakers,
2012) and public social media discussions on the “replication crisis,”
those favoring a shift toward direct replication have received a great
deal of attention. As described above, it is certainly true that, historically,
the potential advantages of direct replication have received relatively
little attention. As such, the recent discussions can be seen as an impor-
tant corrective to a historical imbalance. At the same time, the virtues of
conceptual replication have been overlooked or directly challenged in
these venues. Given the field's historical predilection toward conceptual
replication, this may be of little consequence. However, it is our

! If one prefers the continuous approach, the reader might interpret this paper to favor
movement in the direction of greater conceptual replication and away from more exact
replications.

experience that psychological researchers, particularly those in the
early stages of training, are increasingly prone to dismiss the potential
benefits of conceptual replication in favor of direct replication. More-
over, the recent focus on direct replication seems to have created the
perception of consensus that direct replications are of greater value
than conceptual replications. Again, we have noticed these tendencies
particularly among younger members of our research guild. In this con-
text, we believe that it is important to provide a corrective and to artic-
ulate the importance of conceptual replication. The primary purpose of
this paper is to do that and, at the same time, offer suggestions to in-
crease the scientific value of conceptual replication.

3. The purposes of direct and conceptual replication

Whereas direct replications enhance one's confidence in operation-
alizations, conceptual replications enhance one's confidence in theoretical
hypotheses. In 1906, the physicist Pierre Duhem (1906/1954) pointed out
that every empirical scientific test was comprised of a conjunction of the
theoretical hypothesis and its operationalizations—every empirical test
conflates ideas with methods. A “failure” of an empirical test is always
ambiguous, because the failure may indicate that the idea is incorrect
(e.g., a failed conjecture or “falsification,” Popper, 1963/2002), or it may
indicate that the operationalization process failed, or both. Exact replica-
tions can never speak to this ambiguity, they can only perpetuate it; this
makes straightforward falsification a logical impossibility (see also
Meehl, 1990; Quine, 1980).

Conceptual replications disperse this ambiguity, and as a result, can
contribute more to theoretical development and scientific advance. If an
idea replicates across operationalizations, then the idea is substantially
more likely to be correct than if it replicates using the exact same
operationalizations, no matter how many times or with whatever preci-
sion. As such, conceptual replications are critical for establishing the
generalizability of an initial observation and the theory it purports to
support.

The history of science is replete with examples in which an original
demonstration is met with substantial skepticism, with specific com-
plaints about confounds, alternative explanations, or concerns about
the effectiveness of methods. In these cases, direct replications meet
with exactly the same complaints, but conceptual replications can
prove far more persuasive. Mackay and Oldford (2000) reviewed critical
studies about whether the speed of light was infinite or merely very,
very fast. In 1671, Ole Rgmer measured anomalies in the timing of
eclipses of Io, one of Jupiter's moons, and showed that these anomalies
could be accounted for by the distance between Earth and Jupiter; when
Earth and Jupiter were closer, the eclipse came sooner. Because Remer
knew the size of the Earth's orbit, he was able to make a fairly accurate
estimate of the speed of light. But this research did not convince many of
the leading scientists of the day, including Descartes and Giovanni
Cassini, the director of the Paris Observatory, who offered many criti-
cisms and alternative explanations for the data, despite the fact that
Reomer replicated his findings over many years (Soter & deGrasse
Tyson, 2000). It wasn't until 1729, when James Bradley used the parallax
motion of stars (because stars are different distances from Earth, the
Earth's movement causes an apparent shifting of the stars' relative posi-
tion) to calculate the speed of light, and calculated a very similar num-
ber to Remer's. Following the use of this technique the scientific
community agreed that the speed of light was not infinite, but rather
about 300,000,000 m per second.

Exact replications are often unconvincing to the scientific
community—skeptics require a different method for test of the same hy-
pothesis. The second operationalization often dispels spurious criticisms
of the first study's method (MacKay & Oldford, 2000). Exact replication
could create precision in estimation, but it would not convince the sci-
entific community of the meaning of the observation; a conceptual repli-
cation did.
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4. Increasing the robustness of operations versus theories
4.1. Direct replications

One way to frame the key differences between direct and conceptual
replication is to consider the unit of analysis in each. In direct replica-
tions, the unit of analysis is the previously observed effect. The question
to be addressed is to what extent can that effect be repeated? Such a rep-
lication cannot tell us any more about the meaning of the effect or any
more about why the effect is obtained. The effect must be assumed to
apply only to the specific operationalizations of independent and de-
pendent variables. In this case, the replication tells us little about an
idea or theory (see Table 1). It can only increase or decrease our confi-
dence about the relations between a particular operation and a particu-
lar dependent variable. Because operationalization always limits a
concept to its representations and measurement (Bridgman, 1927), an
exact replication maintains the narrow focus of the original empirical
test; it breaks no new ground, it adds little new information, it cannot
establish generality.

This delimited repetition of a particular operationalization can create
replications that perpetuate a flawed design. The history of social psy-
chology is replete with examples in which direct replication led to re-
peated error. Brehm's (1956) landmark paper on cognitive dissonance
and the “spreading of alternatives” was the first empirical publication
on cognitive dissonance. This effect has been directly replicated many
times in different labs, across different decades, and using different
kinds of subjects, including monkeys (Egan, Santos, & Bloom, 2007).
This finding represents a triumph of direct replication. However, as it
turns out, there was an important flaw in the design of the study that
compromised random assignment and, therefore, the interpretation of
the results. The many direct replications of the study included this
exact same flaw. Chen and Risen (2010) identified the flaw and report-
ed findings that raised important questions about the conditions under
which the spreading of alternatives will be observed. Directly replicat-
ing Brehm (1956) perpetuated the flaw and, because of that flaw, pro-
vided almost nothing worthwhile about the nature of dissonance.

James Stoner's (1961) MIT master's thesis found that group discus-
sion of a series of vignettes led participants to support riskier choices
than they had made as individuals. This effect came to be known as
the “risky shift” phenomenon. What followed was a decade of extreme-
ly vigorous research by dozens of social psychologists investigating
risky shift (see Brown, 1965). Because the Stoner materials were created
in a way that favored risk, everyone who used the materials exactly (as
so many did) failed to discover that a conservative shift was equally
likely, if provided stimulus materials that generated an initial consensus
in a conservative direction. The failure to recognize that risky shift was
simply a small—and biased—portion of the group polarization effect
was hampered by the repeated use of the exact materials Stoner
(1961) developed. Instead, with a conceptual replication, Moscovici
and Zavalloni (1969) showed that the phenomenon was actually

Table 1

The value of exact and conceptual replications: Success and failure.
Kind of Replication Replication
replication “Succeeds” “Fails”

Increases confidence in

methods of previous study * Methods of first study come

under some suspicion

Exact * Theoretical reach unaffected Orisinal support for theo
« Confidence in theory modestly s pp v
) weakened
improved
* Increases confidence in reach
of theory * Focus on methods of replication
Conceptual « Supports theoretical interpre- « Support for theory diminishes

tation of previous study
Methods of both studies earn
confidence

Alternative explanations for
previous study considered

group polarization—groups with initial consensus tend to become
more extreme through discussion. Their work greatly expanded our un-
derstanding of the effect. Similar concerns about bias repeated in exact
replications can also be found in confounding politics with racial preju-
dice (Sniderman, Piazza, Tetlock, & Kendrick, 1991, cf. Henry & Sears,
2002) and the measure of gender stereotypes and the structure of
gender roles (Bem, 1981; Spence, 1993)

An emphasis on direct replications focuses a field's attention and
resources toward upholding versus upending specific findings, rather
than toward building a theoretical framework that is robust across
specific operationalizations. Direct replications take a careful look at
the status quo, but rather than provide and test an alternative, they
must accept the choices of a prior scientist or lab. They can support
the finding or they can question the finding, but they cannot replace
the finding.

There is a certain irony to the limited focus and structure of exact
replications. One of the primary instigators for growth in direct replica-
tion was the disbelief of counter-intuitive, flashy, high-profile effects
(e.g., exotic embodiment and priming effects). Rather than contributing
to an understanding of the proposed theories behind those effects,
direct replication emphasizes the significance of the effect, in and of it-
self. If psychologists care more about theories than specific effects, then
they should focus on conducting research that adds to understanding of
theory, and not focus obsessively on particular instantiations of a theory.

4.2. Conceptual replications

By contrast, ideas are the unit of analysis in conceptual replication.
The question becomes not whether a specific finding may hold, but
whether a theory can be retained in the face of multiple and variable
tests of its hypotheses. If the predictions of a theory are supported across
a range of operationalizations of independent and dependent variables,
then we gain confidence that we have learned something about a theo-
ry, rather than a single effect.

The testing of multiple operations is important in any field in which
the key constructs are difficult to operationalize with high consensus.
What does it mean to be intelligent? What is prejudice? What is the
best way to induce a positive mood? In comparison to key constructs
in the physical and biological sciences, the manipulation and measure-
ment of our constructs is extraordinarily ambiguous, and often changes
across contexts, time, and population. Conceptual replication is a critical
means to create consensus about the meaning of our results. To the ex-
tent that exact replications require time, energy, money, imagination,
journal pages, editor and reviewer time, and substantial draw on expert
human labor, they will compete with conceptual replications and
innovative research that is substantially more likely to test theoretical
hypotheses and advance scientific progress.

Consider an example of a demonstration rooted in conceptual repli-
cation by one of the authors and colleagues (Eidelman, Crandall,
Goodman, & Blanchar, 2012). Their theoretical notion was that political
conservatism (including tendencies to view individuals as responsible
for their own outcomes, prefer the status quo, and accept of hierarchy)
comes directly from the architecture of cognition. That is, there are non-
ideological cognitive structures and processes that lead people to prefer
conservative ideology, “restricting people to simple and basic modes of
thought will lead to the acceptance of conservative attitudes and values”
(p. 809). Eidelman et al. tested this hypothesis in four separate concep-
tual replications. Restricting thought to the “simple and basic” was oper-
ationalized by (1) high blood alcohol content, (2) cognitive load
through a simultaneous listening task, (3) reducing time available to
make judgments, and (4) simple instructions not to think too deeply.
Moreover, several different measures of conservatism were employed.
In each case, reducing people's ability or motivation to think deeply
led participants to a higher level of endorsed conservatism (meta-
analytic effect size, r = .34).
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In Eidelman et al., the exact same theoretical hypothesis was tested
four times using different methods (in three different states, with differ-
ent gender ratios, among students and townies, across a couple of
years); these were conceptual replications. The strength of the empiri-
cal contribution is in the demonstration that the operationalizations
didn't matter. The paper had no direct replications. Indeed, direct repli-
cations would have made the paper weaker, not stronger, if, in the
place of one of the operationalizations, the authors had conducted an
exact replication of one of the operationalizations. This would have in-
creased the likelihood that the results were due to specific instantiations
of the independent and dependent variables. But, because the authors
varied the independent and dependent variables across studies, they
could make a strong claim to having learned something general about
the relationship between cognitive processes and political ideology
(Van Berkel, Crandall, Eidelman, & Blanchar, 2015, used the same strat-
egy to show that low cognitive effort leads to endorsement of hierarchy
and reduced endorsement of egalitarian values.).

4.3. Science is a social phenomenon

If science were to turn on a single experiment, a single statistical
demonstration, or a single p-value, it would follow error almost endless-
ly. Much of the criticism and panic in psychology in recent years has
been about the accuracy of individual statistical hypothesis tests.
Simmons, Nelson, and Simonsohn (2011) showed that researchers
without scruples can nearly always find a p <.05 in a data set if they
set their minds to it. loannidis (2005), in his over-titled paper “Why
Most Published Research Findings are False,” argued that small samples,
research that looks into small effects, data mining, and the biasing of
financial interest can all lead to Result sections that may not reflect
nature's own structure.

Underpowered studies and small effects are common enough
(Maxwell, 2004), and the rising popularity of power analysis and
study planning (e.g., Funder et al., 2014) is likely to change this. But of
these complaints, only financial interest is likely to have a sustained ef-
fect across multiple studies and different labs. Science tolerates error
and it tolerates chance. Published findings are refuted, alternative ex-
planations proposed, and, most effectively, anomalous data are ignored.

4.4. Individual p-values and science as community

Scientific progress cannot be assigned to solitary p-values. The cur-
rent standard for judging progress is science is multiple publications,
using multiple operations, by multiple labs, over multiple years. This is
what good scientific practice is (Fraley & Vazire, 2014; Lakatos &
Musgrave, 1970; Laudan, 1978; Meehl, 1967), and this is what social
psychologists do. Before scientists accept a phenomenon, they want
substantial reliability, replicability, and variation and variety in the
demonstrations. In this context, individual p-values are a nearly insig-
nificant component of scientific progress (or its problems).

The practice of p-hacking is a good example of the disconnect
between individual behavior and group results. P-hacking and its close
relations have been discussed for decades (Crandall, 2001; Simmons
et al.,, 2011), and several practices potentially relevant to the strategy
have been identified (John, Loewenstein, & Prelec, 2012). Certainly
some p-values reported in articles are made smaller by scientists seek-
ing the opportunity to publish (Kicinski, 2013). But the critical issue
is how much bias—and consequent error—is introduced by individual
p-hacking? In an ambitious review that looked at 2844 scientific
journals across a broad range of science, with 114,720 articles
representing over a million statistical tests, Head and colleagues
(Head, Holman, Lanfear, Kahn, & Jennions, 2015) found evidence that
p-hacking takes place in 4 out of the 14 scientific domains (including
“psychology and cognitive sciences”). But they also found that “while
p-hacking is probably common, its effect seems to be weak relative to
the real effect sizes being measured.” As social psychologists, we are

particularly sensitive to how phenomena can take very different shape
when found at the individual and group levels. Even in the presence of
occasional misbehavior with probability reporting, Head et al. (2015)
concluded, “p-hacking probably does not drastically alter scientific con-
sensuses drawn from meta-analyses.”?

4.5. Individual scientists as replicators

Particular kinds of social arrangements make good epistemic use of the
grubbiest motives. (Kitcher, 1993, p. 305).

Each scientist must consider whether they wish to engage in exact or
conceptual replication. The rewards for innovation are far greater than
for replication (Fuller, 1997; Open Science Collaboration, 2012, cf.
Greenwald, 2015) and, we have argued, the addition to scientific prog-
ress is greater for conceptual replications than exact ones. Kitcher
(1995) in his essay on “Organization of Cognitive Labor” discusses
how individual scientists should consider engaging in exact replication.
Kitcher points out that scientists' goals are for “credit” for making dis-
coveries, and that credit is given for being perceived to be right; thus,
one must be both accurate and first to the post. Exact replications can
never be first by definition, and so there is small credit assigned to direct
replications. And so, though direct replication is good for science, it can
be bad for individual scientists (little credit is given, regardless of the
outcome of an exact replication).

Kitcher (1995, pp. 348-352) provides a mathematical analysis of the
value of pursuing existing (replicative) versus alternative scientific
methods. He demonstrates that, for any individual scientist, choosing
either strategy is risky and potentially suboptimal for the scientist
(and that only a minority is likely to pursue direct replications). But,
some scientists pursue innovation as a strategy, and others pursue rep-
lication and work within existing procedures and paradigms. As a result,
risk is distributed throughout the scientific endeavor, and the field
ultimately behaves more optimally than the individual scientists within
it. Our point is not that exact replications should not be done or that
conceptual replications are the only strategy to pursue. Instead, we
argue that not all individual scientists need to pursue exact
replications—this is almost certainly inefficient, suboptimal, and against
the wishes and desires of many scientists. Kitcher's (1995) analysis re-
minds us that the field as a whole is better served when some (and
only some) scientists pursue replication.

4.6. Progress is an outcome of collective activity

The most famous argument that scientific progress results from
collective activity comes from David Hull's (1988) Science as a Process.
Hull followed biological taxonomists and analyzed science from an evo-
lutionary biological point of view. According to this view, science works
as a collective human activity in which people compete for credit. One
consequence is that scientists have an ambivalent relationship with
trusting one another's work.

Each scientist has only a few decades to contribute to science. Time can-
not be wasted checking every single knowledge-claim [by one's self]
before it is accepted. Accepting without testing makes scientific progress
possible, but it also increases the likelihood that some of the knowledge-
claims accepted by science will be mistaken. However, one should not
forget that knowledge by acquaintance is also far from fallible. Some
of the erroneous views that scientists come to hold are of their own
making. Whether the knowledge acquired is first, second, or third hand,

2 This does not remove the necessity to estimate publication bias or p-hacking in meta-
analysis. But it suggests that science, in general, and meta-analyses, in particular, can often
be fairly robust to minor misbehavior on the part of individual scientists (see also Kicinski,
2013).
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it can always be mistaken. If science required infallibility of absolute
certainty, it would be in trouble. We can be happy that it does not
(Hull, 1988, p. 439).

The current focus of criticism in social psychology has been directed
toward the individual paper, failing to understand science as a system
and failing to recognize that individual papers riven with error, bias,
or fraud do not, by themselves, undermine progress in science. The col-
lective process of science is far more robust than the individual study,
scientist, or p-value. The most important thing is not whether an indi-
vidual paper is “false” but rather, as a field, we can make good judg-
ments about research areas, phenomena, or techniques. Indeed,
authors, readers, reviewers, and editors all have a responsibility toward
modesty when considering the results of a single study or paper. Au-
thors' claims should be modest, readers' conclusions should be modest,
expectations about replications should be modest (Stanley & Spence,
2014) and reviewers' and editors' expectations should be modest. The
critics' focus on single studies does not target the right level. Because
we must be skeptical of every paper, as scientists, we need to look across
studies and labs and methods. And, when possible, we should conduct
cumulative meta-analyses of research programs involving both direct
and conceptual replications.

4.7. What we do not claim

A number of philosophers and scientists have been attracted to a picture
of science as a dialogue between an imaginative voice and a critical
voice (Godfrey-Smith, 2009, p. 165).

On occasion, the Great Replication Debate has been framed in terms
of doing good vs. bad science. Both direct and conceptual replication can
be good or bad science. Replications can be done well or they can be
done poorly; we do not invoke the quality of the research itself. Instead,
we argue there is a difference in valuing operational reproduction com-
pared to theoretical generalization. Regardless of whether research is
entirely novel, pursues conceptual replication, or pursues direct replica-
tion, studies conducted with methodological precision that are highly
powered are more informative.

The debate has also been framed in terms of Type I versus Type Il
error. Our argument is framed in terms of what is being learned from
an empirical test. In the case of direct replications, Type I and II error
refer to false positives and negatives about a particular set of operations.
In the case of conceptual replications, Type I and II error refer to false
positives and false negatives about theoretical hypotheses. It is perfectly
reasonable that a scientist may be particularly concerned about Type I
error at the operational level and Type Il error at the theoretical level.
A similar argument applies to discussion of prevention versus pro-
motion motives (Crowe & Higgins, 1997) and need for certainty
and structure (Neuberg & Newsom, 1993; Webster & Kruglanski,
1994). Do scientists seek theoretical or empirical certainty? Do
they promote operational or theoretical innovation? Preferences
about replications for individual scientists will come from answers
to these values-based questions.

4.8. When do we most need exact replications?

There are many cases in which careful attention to exact replication
is essential. In social psychology, we may wish to establish the reliability
of a particular operation, especially if that manipulation might lead to
policy recommendations. For matters of policy, for program evaluation,
for psychotherapy outcome studies—for many practical application
matters—the operationalizations can be at least as important as the the-
oretical idea itself. In these cases, exact replications are necessary and
ethically mandated. In such cases, it also can be important to get precise

estimates of effect sizes in order to calibrate and predict practical
outcomes.

4.9. Leveraging failed conceptual replications

We certainly do not mean to imply that our scientific practices are
ideal and that there is no room for improvement; that is not the case.
One important opportunity for advancement is putting failed conceptu-
al replications to better use. Though a great deal has been said about the
importance of publishing failed direct replications, and a number of
journals have established practices for doing so, little to nothing has
been said about doing the same for conceptual replications. However,
just as we believe that successful conceptual replications are critical
for scientific advance, so, too, can be failed conceptual replications. A
number of authors have suggested that conceptual replications are use-
ful only when they confirm a theory, but are not useful for disconfirming
a theory (e.g., Nosek et al., 2012; Pashler & Harris, 2012). The problem,
according to critics, is that failed conceptual replications are dismissed
as not providing a good test of the theory in question. That is, when a
conceptual replication fails to support a theory, rather than reduce our
belief in the theory, we are tempted to explain the failure in terms of
methodological problems with the operationalization of the key vari-
ables. As such, conceptual replication has been described by critics as
solely a mechanism for confirmation bias.

In considering this argument, it is worth noting that the same prob-
lem confronts failed direct replications. A motivated party can always
find some reason to dismiss a failed direct replication. Indeed, in the
past few years, a number of reports of failed replications of priming
studies in social psychology have been challenged based on methodo-
logical differences between the original study and the direct. Here, we
are again confronted with the unfortunate reality that direct replication
in social psychology is practically impossible, given fluctuations in the
meanings of independent and dependent variables across time, con-
texts, and populations. The point here is that the temptations of confir-
mation bias exist for both direct and conceptual replications, and this
potential should not be used as an argument in favor of direct and in
opposition to conceptual replication.

Another criticism of conceptual replications is that, when they fail, it
is too easy to attribute the failure to an undetected moderator. Of course,
this is a problem for failed direct replications, as well, and has been a
common and controversial response to such failures. The temptation
to explain failed conceptual replications in this way is even stronger,
given the many potential differences in the operationalizations of inde-
pendent and dependent variables found among conceptual replications
of the same hypothesis. These differences provide ready-made candi-
dates for undetected moderators. In our view, in the case of both direct
and conceptual replications, claims of undetected moderators must be
supported by additional research that directly tests those moderators.
Indeed, replication failures can offer important opportunities for theo-
retical advance when potential moderators can be identified and tested
(for a compelling example from chemistry, see Retraction Watch, 2015).

Due to the increased ambiguity surrounding failed conceptual repli-
cations, at this point, such results are much less likely to be published
than are failed direct replications. Much progress has been made in
the creation of mechanisms through which failed direct replications
may be published. In order to extract the most value from conceptual
replication, a similar movement is needed to encourage the publication
of failed conceptual replications. The publication of such results is criti-
cal if we wish to avoid “Conceptual Type I error”—the adoption of false
theories. And, as above, the publication of failed conceptual replications
is critical for identifying important variables that moderate the condi-
tions under which a theory is likely to hold. If we remain unaware of
the various attempts at conceptual replication, identifying these moder-
ators is very difficult.

If we are to publish failed conceptual replications, then we must be
attentive to the ambiguities surrounding those failures. If it is too easy
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to dismiss the findings due to flawed independent or dependent
variables, then their informational value is reduced. To counter this
problem, conceptual replications should include careful pilot testing of
variables to ensure that they are manipulating/measuring the con-
structs that they are supposed to. In addition, conceptual replications
should include robust manipulation checks. These practices reduce the
degrees of freedom available to dismiss failed conceptual replications.

4.10. Envoi: Replication in the context of human scientific practice

We are not arguing to trade higher confidence in a single set of oper-
ations for lower confidence in multiple operations. We are arguing to
trade higher confidence in a single set of operations for higher confi-
dence in theory. Some scientists want—and need—exact replications
to generate confidence in their experiments. These scientists should
conduct them, they should recommend publication of them in the re-
view process, and they should read, cite, and enjoy them. But these
same scientists should not require the same behaviors of others, make
a narrow type of scientific practice necessary for publication, nor expect
all others to share their values. We recommend the same tolerance for
those who prefer conceptual replications. A lack of dissent and diversity
in a scientific community is a sure prescription for lethargic progress.

Science has been remarkably successful in the face of diversity of
interests, and can tolerate modest levels of noise among the signal in
social psychological research. As an institution that organizes human
behavior, it is remarkably robust to such threats as modest levels of p-
hacking, publication bias, and false positive papers.

Flawed people, working in complex social environments, moved by all
kinds of interest, have collectively achieved a vision of parts of nature
that is broadly progressive and that rests on argument meeting stan-
dards that have been refined and improved over centuries. (Kitcher,
1993, p. 390).

If scientific progress can be conceptualized as an evolutionary
process (Campbell, 1974), then variety is necessary for proper selec-
tion. As Hull (1988) notes, “selection processes, though they are
highly effective, are also extremely inefficient. Selection requires
waste, and if biological evolution is any sign, a great deal of waste.
How efficient can science be made without decreasing its rate of
conceptual growth?” (p. 521). The rate of scientific progress
requires material to select from—better and more effective ideas
and theories should persist over incoherent and ineffective ideas.
To maximize progress means tolerating—even celebrating—innovate
theories and operationalizations, knowing full well that many of them
will be ineffective or wrong. If the fastest and most effective way to
generate effective progress is through selection, then providing
alternative views, multiple operations, and conceptual replications
will speed scientific progress at a faster rate than exact replications.
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