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• Close replications are an important part of cumulative science.
• Yet, little agreement exists about what makes a replication convincing.
• We develop a Replication Recipe to facilitate close replication attempts.
• This includes the faithful recreation of a study with high statistical power.
• We discuss evaluating replication results and limitations of replications.
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Psychological scientists have recently started to reconsider the importance of close replications in building a cu-
mulative knowledge base; however, there is no consensus about what constitutes a convincing close replication
study. To facilitate convincing close replication attempts we have developed a Replication Recipe, outlining stan-
dard criteria for a convincing close replication. Our Replication Recipe can be used by researchers, teachers, and
students to conduct meaningful replication studies and integrate replications into their scholarly habits.

© 2013 The Authors. Published by Elsevier Inc. All rights reserved.

Introduction

Replicability in research is an important component of cumulative
science (Asendorpf et al., 2013; Jasny, Chin, Chong, & Vignieri, 2011;
Nosek, Spies, & Motyl, 2012; Rosenthal, 1990; Schmidt, 2009), yet
relatively few close replication attempts are reported in psychology
(Makel, Plucker, & Hegarty, 2012). Only recently have researchers
systematically reported replications online (e.g., psychfiledrawer.org,

openscienceframework.org) and experimented with special issues to
incorporate replications into academic publications (e.g., Nosek &
Lakens, 2013; Zwaan & Zeelenberg, 2013). Moreover, some prestigious
psychology journals (e.g., Journal of Experimental Social Psychology,
Journal of Personality and Social Psychology, Psychological Science) are re-
cently willing to publish both failed and successful replication attempts
(e.g., Brandt, 2013; Chabris et al., 2012; LeBel & Campbell, in press;
Matthews, 2012; Pashler, Rohrer, & Harris, in press) and even
devote ongoing sections to replications (see the new section in Perspec-
tives on Psychological Science, Registered replication reports, 2013).

From initial conclusions drawn from replication attempts of
important findings in the empirical literature, it is clear that replica-
tion studies can be quite controversial. For example, the failure of re-
cent attempts to replicate “social priming” effects (e.g., Doyen, Klein,
Pichon, & Cleeremans, 2012; Pashler et al., in press) has prompted
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psychologists and science journalists to raise questions about the en-
tire phenomenon (e.g., Bartlett, 2013). Failed replications have
sometimes been interpreted as 1) casting doubt on the veracity of
an entire subfield (e.g., candidate gene studies for general intelli-
gence, Chabris et al., 2012); 2) suggesting that an important compo-
nent of a popular theory is potentially incorrect (e.g., the status-
legitimacy hypothesis of System Justification Theory, Brandt, 2013); or
3) suggesting that a new finding is less robust than when first intro-
duced (e.g., incidental values affecting judgments of time; Matthews,
2012). Of course, there are other valid reasons for replication failures:
Chance, misinterpretation of methods, and so forth.

Nevertheless, not all replication attempts reported so far have been
unsuccessful. Burger (2009) successfully replicated Milgram's famous
obedience experiments (e.g., Milgram, 1963), suggesting that when
well-conducted replications are successful they can provide us with
greater confidence about the veracity of the predicted effect. Moreover,
replication attempts help estimate the effect size of a particular effect
and can serve as a starting point for replication–extension studies that
further illuminate the psychological processes that underlie an effect
and that can help to identify its boundary conditions (e.g., Lakens,
2012; Proctor & Chen, 2012). Replications are therefore essential for
theoretical development through confirmation and disconfirmation of
results. Yet there seems to be little agreement as to what constitutes an
appropriate or convincing replication,whatwe should infer from replica-
tion “failures” or “successes,” and what close replications mean for psy-
chological theories (see e.g., the commentary by Dijksterhuis, 2013 and
the reply by Shanks & Newell, 2013). In this paper, we provide our Rep-
lication Recipe for conducting and evaluating close replication attempts.

Close replication attempts

In general, how can one define close replication attempts? The most
concrete goals are to test the assumed underlying theoretical process,
assess the average effect size of an effect, and test the robustness of an
effect outside of the lab of the original researchers by recreating the
methods of a study as faithfully as possible. This information helps
psychology build a cumulative knowledge base. This not only aids the
construction of new, but also the refinement of old, psychological theo-
ries. In the definition of our Replication Recipe, close replications refer to
those replications that are based onmethods and procedures as close as
possible to the original study. We use the term close replications
because it highlights that no replications in psychology can be absolute-
ly “direct” or “exact” recreations of the original study (for the basis of
this claim see Rosenthal, 1991; Tsang & Kwan, 1999). By definition
then, close replication studies aim to recreate a study as closely as
possible, so that ideally the only differences between the two are the
inevitable ones (e.g., different participants; for more on the benefits of
close replications see e.g., Schmidt, 2009; Tsang & Kwan, 1999).

The Replication Recipe

What constitutes a convincing close replication attempt, and how
does one evaluate such an attempt? This is what the Replication Recipe
seeks to address. The Replication Recipe is informed by the goals of a
close replication attempt: Accurately replicating methods and estimat-
ing effect sizes and evaluating the robustness of the effect outside the
lab of origin. Our discussion is based on a synthesis of our own trials
and errors in conducting replications and guidelines recently developed
for special issues and sections of psychology journals (Nosek & Lakens,
2013; Open Science Collaboration, 2012; Registered replication
reports, 2013; Zwaan & Zeelenberg, 2013). In this synthesis, we make
explicit the expectations and necessary qualities of a convincing replica-
tion that can be used by researchers, teachers, and students when de-
signing and carrying out replication studies.

A convincing close replication par excellence is executed rigorously
by independent researchers or labs and includes the followingfive addi-
tional ingredients:

1. Carefully defining the effects and methods that the researcher in-
tends to replicate;

2. Following as exactly as possible the methods of the original study
(including participant recruitment, instructions, stimuli, measures,
procedures, and analyses);

3. Having high statistical power;
4. Making complete details about the replication available, so that

interested experts can fully evaluate the replication attempt (or
attempt another replication themselves);

5. Evaluating replication results, and comparing them critically to the
results of the original study.

Each of these criteria is described and justified below. We present
and explain 36 questions that need to be addressed in a solid replication
(see Table 13). This list of questions can be used as a checklist to guide
the planning and communication of a study and will help readers and
reviewers to evaluate the replication, by understanding the decisions
that a replicator has made when designing, conducting, and reporting
their replication. These questions are intended to help replicators follow
the Replication Recipe and determine when and why they have deviat-
ed from the five Replication Recipe ingredients.

Ingredient #1: Carefully defining the effects and methods that the re-
searcher intends to replicate

Prior to conducting a replication study, researchers need to carefully
consider the precise effect they intend to replicate (Questions 1–9),
including the size of the original effect (Question 3), the effect size's
confidence intervals (Question 4) and the methods used to uncover it
(Questions 5–9). Although this can be a straightforward task, in many
studies the effect of interest may be a specific aspect of a more compli-
cated set of results. For example, in a 2 × 2 design where the original
effect was a complete cross-over interaction, such that an effect was
positive in one condition and negative in the other, the effect of interest
may be the interaction, the positive and negative simple effects, or per-
haps just one of the simple effects. On other occasions, the information
about the methods used to obtain the effect will be unclear (e.g., the
original country the study was completed in, Question 7); in these
cases, it may be necessary to ask the original authors to provide the
missing information or to make an informed guess. It is important to
know the precise effect of interest from the beginning of the design-
phase of the replication because it determines nearly all of the decisions
that follow. A related consideration, especially when resources are
limited, is the importance and necessity of replicating a particular effect
(Question 2). Such decisions to replicate or not should be based on
either the effect's theoretical importance to a particularfield or its direct
or indirect value to society. Another consideration is existing confidence
in the reliability of the effect; an effect with a number of existing close
replications in the literature may be less urgent to replicate than one
without any such support (see discussion of the Replication value
project, 2012–2013). In other words, not every study is worth replicat-
ing. By considering the theoretical and practical importance of a finding
the best allocation of resources can be made.

Ingredient #2: Following exactly the methods of the original study

Once a study has been chosen for replication, and the precise effect
of interest has been identified, the design of the replication study can
commence. In an ideal world, the methods of the original study
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