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This article considers an important but relatively neglected contributor to the failure to replicate results
from experiments in motivation and emotion—messy methods. By methods, we mean the procedures
used to collect data and test hypotheses, which concern issues such as experimental design and validity.
We offer a set of recommendations for establishing strong and valid experimental methods for both orig-
inal research and replications. We first consider the lab room setup, starting with the physical environment
participants see on the way to the lab, as well as the physical environment of the lab room itself. Then, we
explain the importance of a cover story and the psychological state of the participants prior to the begin-
ning of the experiment. In addition, we consider experimenters’ and confederates’ behavior and appear-
ance, the need for experimenters to be blind to conditions, and the difficulties of having multiple
experimenters conduct one experiment. Next, we discuss the construction of strong independent variables,
interactions between independent variables, manipulation checks, how the psychological meaning of an
independent variable can change over time and place, demand characteristics, and confounds. When con-
sidering dependent variables, we explain how to construct sensitive ones and the importance of pretesting.
Then, we apply these recommendations to replications and finish by considering some data management
and statistical issues. We hope this article will be a useful resource for both students and experienced
scientists.
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Several explanations for failed replications in psychology have
been offered: p-hacking (Kerr, 1998); small, underpowered samples
(Cohen, 1962); questionable research practices (Simmons et al.,
2011); natural wide variability in p values (Cumming, 2013); and
fraud. All these things have likely contributed to failures to replicate.
Although these explanations focus primarily on issues related to

statistics, here we address what we believe is a crucial but often
neglected additional contributor—messy methods. Although meth-
ods are sometimes equated with statistics in psychological science,
methods and statistics are not the same. Whereas statistics concern
the quantitative analysis of data, methods refer to the procedures
used to collect data and test hypotheses. As such, methods concern
issues such as experimental design and measurement, which in turn
determine the validity of an experiment’s measures, manipulations,
and causal inferences. In this article, we discuss issues of methodol-
ogy as they relate to replication failures in psychology experiments,
with a focus on experiments on motivation and emotion. We start
with some general observations on the importance of strongmethods
and, based on lessons we have learned over our careers of conducting
experiments, offer some recommendations for enhancing replicabil-
ity in lab experiments.

Prologue

When two of us were in graduate school, we tried to grow mush-
rooms in our kitchen. We bought a kit, followed the instructions
carefully, waited the appropriate amount of time, and then checked
the Petri dishes only to find that we had grownmold and other things,
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but no mushrooms. Does this mean mushrooms do not grow in Petri
dishes? Of course not. It simply means that the conditions were not
appropriate for growing mushrooms. The spores require a sterile
environment to grow. Otherwise, other fungi and organisms may
crowd out the effect of interest (mushrooms). Although we tried to
follow the instructions, we somehow allowed the growing medium
to become contaminated with unwanted organisms. Apparently,
there was more to the technique of growing mushrooms than was
conveyed in the instructions. We believe that something similar
may occur with many experiments that fail to support solid hypoth-
eses, as wewill elaborate in this article. Humans are much more psy-
chologically complex than mushrooms, particularly when it comes
to our motivations and our emotional reactions, so the wide array
of possible extraneous (unmeasured) variables that might contami-
nate psychological processes in a given experiment is almost infinite.
Indeed, computer simulations of thousands of ideal replications have
revealed that measurement error alone accounts for large differences
in study results (Stanley & Spence, 2014).
Clearly, we did not know how to grow mushrooms, even though

we had successfully grown vegetables for years (one of us grew up
on a farm and grew acres of watermelons and other vegetables).
Along these lines, expertise in specific methodologies likely pre-
dicts replication success, as evidence has suggested (Bench
et al., 2017). Apparently, method sections lack details about setting
up lab experiments that may be assumed knowledge by experts. If a
method section is an experiment’s “recipe,” then this additional
knowledge is akin to the expertise, gained from years of training
and experience, that the chef brings to the kitchen to prepare the
dish.
We do not always know what will cause a psychological experi-

ment to work. However, we do have a few thoughts about what
might make experiments more likely to work, based on our collec-
tive experiences. In our observations, it seems as though some rep-
lication attempts employ an input-output mindset when approaching
experiments. That is, they seem to believe that simply presenting
individuals with a certain input will evoke a certain output or
response. However, we believe it is more appropriate to con-
sider what occurs between input and output, and much of this
“in-between” concerns the motivations, emotions, and cognitions
of the individual—that is, the experience of participants as they
take part in a study. As explained below, we suspect that many of
the “contaminants” in an experiment involve the individual’s moti-
vations and emotions, which may be irrelevant to the experiment’s
input but likely influence the output.

Guidelines for Conducting Lab Experiments

Method sections in journal articles, often by necessity, cannot
describe every feature of a laboratory setup and design; yet these
details—perhaps assumed to be shared knowledge within a field—
can be crucial for conducting a valid test. Moreover, while preregis-
tration (e.g., of hypotheses, sample sizes, and statistical analyses) is
an important tool for promoting research transparency in both orig-
inal research and replications, it is not intended to detail the countless
minutiae of practices required to produce a strong experimental
method. The goal of this article is to explicate many of these crucial
yet often implicit details. In what follows, we describe examples of
these details, offer guidelines for addressing them, and discuss their
implications for replication research.

Premanipulation Setup

On the Way to the Testing Room

First, we suggest that experimenters avoid signaling the purpose
of their research to participants prior to the experiment, as this
may induce the motivational state of demand (motivation to confirm
the experimenter’s hypothesis, or an oppositional demand, motiva-
tion to disconfirm it). One of us once worked at a university where
a researcher had “Self-Regulation Lab” posted in big letters on
the door to their testing room. We suspect some participants saw
the sign as they entered the lab and then began to consider how
they should engage in self-regulation (or not). Another researcher
had “Culture and Emotions” posted in big letters on their lab door.
Others displayed conference posters about their research in the hall-
way outside the experiment rooms. We suggest avoiding such dis-
plays, as they could induce demand, defiance with demand, or
suspicion, all of which may motivate individuals away from acting
“naturally.”

The Testing Room

When setting up the lab room, we recommend that researchers
avoid having mirrors, video cameras, etc. Even computer monitors
with black backgrounds can show the participants’ reflections. If
observation of participants is necessary, then find ways of hiding
the methods of observation (e.g., using a hidden camera). This rec-
ommendation is based on evidence that mirrors and video cameras
can increase the negative affective state of self-consciousness,
which then motivates behavior in predictable ways (Duval &
Wicklund, 1972).

Related to this issue, a large registered experiment (Wagenmakers
et al., 2016) failed to replicate the results of Strack et al. (1988),
which found that individuals rate cartoons as more amusing when
holding a pen in their teeth (similar to smiling) as compared to
their lips (suppressing a smile). However, this replication experiment
openly monitored participants with a video camera, whereas the
original experiment did not. The inclusion of the camera might
have led to the failure to replicate. Indeed, a subsequent experiment
by Noah et al. (2018) manipulated the presence versus absence of
the video camera and found that the camera’s presence made a dif-
ference: When there was no camera as in the original Strack et al.
(1988) experiment, the pen-in-the-teeth caused greater amusement
ratings of the cartoons than the pen-in-the-lips, whereas when
there was a camera as in the replication experiment (Wagenmakers
et al., 2016), no condition differences emerged. Self-consciousness
because of being observed may have suppressed the emotion of
amusement.

It is also important to consider the physical size of the lab room in
which the experiment is conducted. In one study that attempted to
replicate a power pose effect (Garrison et al., 2016), a small lab
room was used, and one of us had the intuition that taking up
space with a power pose in such a small room may have caused par-
ticipants to feel embarrassed. Perhaps as a consequence, the
previously-observed power pose effect was not replicated in our
study (meta-analyses suggest an effect; Gronau et al., 2017). A
quick look at the majority of research articles in psychology journals
reveals that most never specify the lab room’s dimensions and set-up
(e.g., lighting), even though these things may matter. For instance,
one study manipulated room size (architectural space) and found
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that larger rooms led to more self-disclosure in conversations (Okken
et al., 2013). Another study revealed that manipulated ceiling height
influenced cognitive processing; for example, a high versus low
ceiling primed more freedom-related concepts and also caused
more relational or commonality processing (Meyers-Levy & Zhu,
2007). When one of us once met with vision neuroscientists to
help them find the source of noise in their electroencephalogram
(EEG) data, he discovered their EEG setup had the participant sitting
right next to the experimenter with no isolation from the noise/dis-
traction/social dynamic whatsoever. The vision neuroscientists,
who were not accustomed to thinking about the situational effects
of psychological processes, assumed the noise was electrical and
needed to be solved with a filter. They did not consider how environ-
mental or emotional factors, such as discomfort from having a
stranger in one’s personal space, might influence brain activity.

Cover Story

In social psychology experiments that involve deception, a cover
story is crucial to set the stage and disguise the purpose of the study
(Aronson et al., 1998; E. Harmon-Jones et al., 2007). Even if an
experiment does not involve deception, it is important to provide
participants with a plausible reason for taking part in the experiment.
Many individuals are inquisitive and may be motivated to discover
what the experiment is about. Providing a plausible introduction
will reduce suspicion and allow participants to focus on processing
the important parts of the experiment.

Psychological State at the Start of the Experiment

In studies involving a motivational or emotional manipulation, it
is important to ensure that participants are in a neutral state when
they begin the study. In our preliminary studies examining the
effects of low versus high approach-motivated positive affect on
attentional processes (Gable &Harmon-Jones, 2008), we discovered
that when we manipulated these different affective states between
subjects, the manipulation checks revealed that the inductions had
not influenced positive affect. Upon recalling how some participants
may arrive at the lab with anxiety or in other emotional states, we
began presenting participants with a neutral task or video before
beginning the main study, so that participants could acclimate to
the lab and start the study all within a similar neutral state. Once
we made this change, our manipulations had the intended effects
on manipulation checks.

Experimenters/Confederates

When conducting in-person experiments with multiple experi-
menters who each run a portion of the participants, researchers
should train experimenters to be as consistent with each other as pos-
sible and to be consistent within themselves across experiment ses-
sions. Differences in presentation styles, moods, dress, etc. could
influence participant behavior, which would then create unwanted
variance among participants. For example, differences in attractive-
ness or authoritativeness might affect participants’motivation to fol-
low instructions and/or ingratiate themselves with the experimenter.
Experimenters should also be instructed to dress appropriately.
Imagine conducting a terror management experiment in which half
of the participants are randomly assigned to think about death,
but the experimenter wears a death-metal t-shirt and thus places

everyone in a mortality salience condition. Also, encourage experi-
menters not to drastically alter their appearance during the course of
running one experiment (e.g., shaving, make-up, cologne, hair
color). When some of us conduct EEG experiments, our experiment-
ers wear lab coats to appear professional and similar to each other.
Also, wearing a lab coat may place participants at ease around the
“medical” looking EEG equipment knowing that they are working
with a skilled technician. A lab coat is not always appropriate, how-
ever, as in some contexts it could induce unwanted emotional or
motivational responses.

To our knowledge, the effect of experimenters on participants’
responses has not been examined systematically. However, a few
example studies have addressed this issue. Based on the idea that
mortality salience would be more likely to increase worldview
defense (i.e., ingroup favoritism and outgroup derogation) when par-
ticipants were in an experiential rather than rational mode of process-
ing, an experiment was conducted in which the experimenter was
randomly assigned to act and dress in a more laid-back, informal
manner or a more formal manner toward participants (Simon
et al., 1997). In the informal condition, the experimenter wore a
t-shirt, shorts, and sandals, and spoke informally using his hands
in expressive ways while saying “you guys” and “okay” often. In
the formal condition, he wore black glasses and a lab coat over
long trousers, and spoke in formal ways while sitting stiffly at a
desk. One inspiration for this manipulation of the experimenter’s
dress and behavior came from the observation that mortality salience
effects were more likely to occur when experimenters appeared
“informal, laid-back, and comfortable” (Simon et al., 1997,
p. 1134). Results from this experiment revealed that as compared
to the formal experimenter, the informal experimenter caused partic-
ipants towrite about their mortality in more experiential ways, which
then caused them to engage in more worldview defense.

Another study examined the effect of experimenter characteristics
on participants’ responses by having male participants rate female
experimenters on attractiveness (Wacker et al., 2013). This study
assessed two biological measures associated with approach motiva-
tion as well as self-reported trait approach motivation. Results
revealed that these approachmotivation measures were positively cor-
related with each other primarily when male participants rated their
female experimenter as attractive, suggesting that this approach moti-
vation context, which is a context typically considered incidental to a
manipulation/design, increased the correlations. These results suggest
that the inclusion of measures of participants’ ratings of experiment-
ers’ attractiveness and other relevant variables should be incorporated
depending on the variables being manipulated and measured.

Experimenters should be trained to be calm and professional, to
avoid inducing unwanted motivations and emotions. One of us
once worked with a student researcher whose study included a mea-
sure of participants’ self-reported baseline emotions.We noticed that
participants’ baseline negative affect was higher than was typically
produced by some of our negative affect inductions. Unobtrusive
observation of the student researcher interacting with some partici-
pants revealed that he came across as very anxious. He talked fast,
did not look at participants, and moved in fast, herky-jerky ways.
If experimenters induce a lot of negative (or positive) emotion in par-
ticipants at the beginning of the study, this effect is likely to weaken
and interfere with subsequent emotion or motivation manipulations.

Another one of us once conducted a study on interracial interac-
tion anxiety with a Black versus White confederate as one of the
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independent variables. As it turned out, the Black confederate was
friendly and socially skilled, whereas the White confederate was
shy and awkward, and this difference overwhelmed any effects of
race on participants’ responses to the confederates. Experiments
designed to test these types of hypotheses should ideally use several
different experimenters from each race so that the effects can be
attributed to race rather than personality differences between two
individual experimenters.
As a best practice, we recommend that, when multiple experi-

menters (confederates) are involved, they should be assigned to
run equal numbers of participants from each condition (i.e., to
avoid an experimenter confound). If one experimenter runs mostly
participants from condition Awhile another runs participants mostly
from condition B, then this presents a confound, as differences
between conditions could be because of an experimenter effect
rather than the manipulation. In other words, block randomization
for each experimenter should be used, so that each experimenter
runs an equal number of participants in each condition. In addition,
it would be wise to include an experimenter variable in preliminary
statistical analyses to check for differences in the dependent vari-
ables and manipulation checks by experimenter. If a main effect
of experimenter is found, it does not necessarily present a problem,
as long as each experimenter runs an equal number of participants in
each condition. On the other hand, if interaction effects of the
manipulation by experimenter are found, this is more problematic.
However, in practice, a manipulation by experimenter interaction
may be difficult to detect with the sample sizes typically used in
most lab experiments. In this case, as a rough check on the influence
of the experimenter on the manipulation effect, especially when null
effects occur, researchers could check whether the manipulation
effect is present (in the predicted direction and of a relatively similar
magnitude) for each experimenter. Along these lines, it would also
be important to note how many participants each experimenter ran.
To reduce the self-presentational motivations of participants,

some researchers have only certain types of experimenters run
certain types of participants. For example, in research on White
prejudice toward Blacks, researchers will have onlyWhite experiment-
ers (Amodio et al., 2008). Research on helping behavior often has
experimenter gender match participant gender (Batson et al., 1997).
Finally, experimenters should remain blind to the condition.

Typically, this is more of an issue in between-subjects designs
than in within-subjects designs. Although the importance of being
blind to condition was emphasized long ago by Rosenthal’s excel-
lent work (1966), we are surprised to learn how many researchers
do not follow this simple and important guideline. In discussions
with researchers who do not follow this guideline, we have learned
that they simply do not think it is important and assume that being
“unblind” will not taint their results. To this, we always remind
them of Rosenthal’s classic finding that unblind experimenters can
even unwittingly influence the behavior of laboratory rats (see meta-
analysis by Rosenthal & Rubin, 1978), likely because experimenters
are subconsciously motivated to confirm the predicted effects.

Independent Variables

Generally speaking, the independent variable should be carefully
constructed so that it is as strong as possible. In psychology research,
we are typically interested in testing theoretical ideas. However,
these theoretical variables can often be operationalized in a variety

of different ways. As such, researchers should begin by establishing
the construct validity of themanipulations by performing studies that
determine whether the manipulations are doing what they are pre-
dicted to do, as has been done with other constructs (Chester &
Lasko, 2021; Cronbach & Meehl, 1955).

Strong Manipulations

In his graduate seminar, Jack Brehm—known for his foundational
work on several motivational issues (e.g., Brehm, 1956; Brehm et al.,
1983)—informed students that the independent variable should be
like a sledgehammer, within ethical constraints. That is, it should be
as strong as possible from a methodological standpoint. Researchers
who study nonhuman animals are aware of this. For instance, in stud-
ies where responses are motivated by food reward, they food-restrict
their subjects to 85% of their normal weight to make food rewards
more appealing (Goedhoop et al., 2023). Creating an incredibly strong
approach motivation by bringing starving folks into the lab and pre-
senting them with opportunities for delicious food would likely be
a sledgehammer. However, sledgehammer manipulations are not
always practically or ethically feasible.

Moreover, using a sledgehammer manipulation might even pre-
sent methodological problems if the researcher were interested in
measuring some computer responses unrelated to eating because
participants might be too distracted by their motivation to acquire
food to attend to the computer task. In this case, a sledgehammer
manipulation might be so strong that it could overwhelm other inter-
acting manipulations and weaken predicted interaction effects.

The creation of an independent variable also needs to consider
other variables in the design. In general, when more than one vari-
able is being manipulated, the strength of the two (or more) manip-
ulations should be as equal as possible. Otherwise, the effect of the
stronger manipulation may overwhelm the weaker one, obscuring its
effect. Researchers interested in testing interactions must balance the
strength of the orthogonal variables.

Manipulation Checks

One way to ensure a manipulation is working as expected is with
manipulation checks. As Sigall and Mills (1998) noted, the term
manipulation check can be used to mean an assessment of the con-
ceptual independent variable or a check on whether the differences
between the conditions were perceived (e.g., recall measures). In
this article, we are referring to the former meaning. Ideally, the
manipulation check should measure the psychological process the
manipulation was designed to influence. Often this is done with self-
report assessments, which, despite some limitations (as we discuss
later), can be quite useful in discovering whether the manipulation
is working. Ideally, manipulation checks should reveal effect sizes
that are quite large (Cohen’s d. 2.0), so that there is almost no over-
lap between the conditions in terms of responses to it. For example,
with an anger-inducing manipulation, folks in the anger condition
should score between 3 and 5 on a 5-point scale measuring the inten-
sity of anger, whereas folks in the neutral condition should score
between 1 and 2 on this same scale. Researchers should be aware,
however, that self-reported manipulation checks may be influenced
by experimenter demand and thus not provide perfect evidence of
whether the independent variable was effectively manipulated
(Sigall & Mills, 1998).
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In some cases, however, manipulation checks are not easily
obtained because the construct being manipulated is not verbalizable
or because research on the theory or hypothesis has not developed to
the point of knowing how best to check the manipulation. For
example, the manipulated effect of interest may operate without
awareness, and thus should not be observable in a self-reported
manipulation check (the opposite may occur as well, where a psy-
chological state may be easily measured with self-reports [e.g., nos-
talgia] but not captured with current physiological assessments).
Research on terror management theory provides a good example

of this. Originally, terror management research did not measure
death-construct accessibility, but once it was discovered that death-
construct accessibility was immediately suppressed after mortality
salience and then later increased (Greenberg et al., 1994), this
accesssibility measure could be used as a manipulation check of
this suppression-rebound process that was incorporated into the
theory.
In addition, a manipulation could influence several processes, but

only one (or a subset) of these processes may be the mechanism
through which it influences the dependent variable of interest.
That is, it is possible that a manipulation check measures a different
variable than the process directly driving the effect on the dependent
variable, as when the manipulation check is self-report, but the
mechanism is nonconscious.
However, there may be situations in which the inclusion of a

manipulation check is not feasible, as noted by Sigall and Mills
(1998). A manipulation check might reveal the purpose of the exper-
iment and thus increase suspicion from participants. In addition, the
inclusion of a manipulation check might undermine the effective-
ness of the manipulation because it causes participants to doubt
the truthfulness of the instructions that were part of the manipulation.
Last, if the manipulation check is presented to participants prior to
the dependent variable, it could influence responses to the dependent
variable, and if placed after the dependent variable, it may not be as
sensitive because of the time delay between the manipulation and the
check on it.
Following Sigall and Mills (1998), the inclusion of manipulation

checks is not necessary for experiments. As they noted (p. 226),
“their inclusion does not solve the fundamental problem in experi-
ments of eliminating plausible alternative explanations for the effect
of the experimental treatment on the dependent measure.” However,
despite the limitations of manipulation checks, a large effect on these
measures is a positive sign for the experimenter that the manipula-
tion is effective.

Manipulations May Depend on Context

The manipulation of the precise psychological construct may not
be as simple as having your participants do exactly what another
researcher’s participants did in a different time and place. You
should always pretest the manipulation and manipulation check
with your specific sample (Stroebe & Strack, 2014). Things may dif-
fer because of time and place, as nicely illustrated in a study that
coded the context sensitivity of each study of the 100 studies used
in the 2015 Reproducibility Project (Van Bavel et al., 2016). Van
Bavel et al. (2016, p. 6455) defined context sensitivity “as differing
in time (e.g., prerecession vs. postrecession), culture (e.g., indi-
vidualistic vs. collectivistic culture), location (e.g., rural vs. urban
setting), or population (e.g., a racially diverse population vs. a

predominantly White population).” Results from this study found
that studies that concerned topics that were more context-sensitive
were less likely to be replicated.

As Wright et al. (2019) noted when considering ego depletion,
task difficulty will interact with the ability of participants and the
importance of task success to influence fatigue. Thus, holding the
motivation for success constant, if one sample has lower ability on
a task, then what may appear to be an easy task would be difficult
for them and thus evoke greater effort and possibly later fatigue; a
more difficult task would not evoke much effort or later fatigue
because it is perceived as impossible or not worth the effort for
the lower ability sample. If another sample has higher ability, then
an easy task would not evoke much effort and not much fatigue,
but a more difficult task would.

Confounds

Amanipulation should not have confounds or features that poten-
tially lead to response biases, such as demand characteristics. For
example, in recent studies (E. Harmon-Jones et al., 2024), wewanted
to use some texts that had been published as part of awell-cited set of
studies (van Prooijen et al., 2022). However, upon consideration of
the texts, we saw two sentences that may have induced experimenter
demand (Orne, 1962) and also added a confound. This research
manipulated texts to be low versus high in conspiratorial informa-
tion. In the low conspiratorial condition, the text had this sentence,
“There is little reason to question the official reading of this
event.” In the high conspiratorial condition, the text had this sen-
tence, “There is, however, ample reason to question the official read-
ing of this event.” In our opinion, the sentences basically tell the
participants how to respond to the subsequent questions about belief
in a conspiracy theory (i.e., experimenter demand). Moreover, these
two sentences created a confound between the two conditions; that
is, in addition to the manipulation of details about whether Jeffery
Epstein, a wealthy convicted sex offender, was murdered or commit-
ted suicide in his jail cell, participants in one condition were told to
not question “the official reading of this event,”whereas participants
in the other condition were told to question it. We removed these sen-
tences, and we also did not replicate the past research’s mediational
evidence. Perhaps the removal of these sentences was the cause of
this failure to replicate. Either way, those sentences should have
never been included in the texts because of the experimenter demand
and confound.

Dependent Variables

The dependent variable should be as sensitive as possible to detect
effects, just as the independent variables should be as strong as
feasible. In general, and especially when considering motivational
variables, self-reports are often less sensitive than measures of psy-
chophysiological processes. The work on Brehm’s (Brehm et al.,
1983) influential motivational intensity theory has been primarily
tested with cardiovascular measures (Gendolla et al., 2012). The the-
ory could be tested by asking participants how much effort they plan
to expend on upcoming tasks that vary in difficulty etc., but these
self-reports have been found to be insensitive (Wright et al.,
1990). Perhaps the lack of sensitivity in effort reports is because
of the fact that many participants are motivated to appear like
good participants and over-report their effort, regardless of task
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difficulty, or participants may not be aware of this process.
However, another type of self-report, which is more indirect, has
been found to be sensitive to manipulations of variables derived
from Brehm’s theory. That is, several experiments have found
that self-reported goal value varies directly with actual motivation
(Brehm et al., 1983).
Even when using self-report measures, steps can be taken to

ensure that the measures are more sensitive and less subject to vari-
ous biases and noise. For example, manipulations such as mortality
salience and social rejection had been found not to influence self-
reported affect in past research (e.g., Greenberg et al., 1995;
Twenge et al., 2003). However, these past studies measured emotion
using the Positive Affect and Negative Affect Schedule (PANAS;
Watson et al., 1988), which is intended to measure general positive
and negative affect. Our research suggested that measuring general
affect may be less sensitive than measuring the specific discrete
emotion that the manipulation would be expected to influence
(C. Harmon-Jones et al., 2016). For example, when we administered
the social rejection manipulation, we replicated the past null
effects when participants completed the PANAS. However, we
found that social rejection significantly increased reported sadness
(C. Harmon-Jones et al., 2016). Similarly, the effect of mortality
salience on PANAS negative affect was small, but this mani-
pulation produced a large increase in reported fear and anxiety
(C. Harmon-Jones et al., 2016).
In these same studies, we found that the instructions given to par-

ticipants may have important effects on the sensitivity of self-report
measures of emotion (C. Harmon-Jones et al., 2016). The effects of
emotion manipulations were larger when participants were asked to
report the emotions they had felt during the manipulation (while view-
ing emotional photos or completing writing tasks), compared to when
participants were asked to report the emotions they were feeling right
now (after the manipulation was over). This suggests that when
researchers attempt to replicate a study, it is important to be aware
of the specific instructions used, because these may influence the
strength of an effect and thus the likelihood of a successful replication.
While on the topic of self-reported emotions, some scientists rec-

ommend including more emotion words to assess a construct
because the inclusion of more items increases reliability. However,
the inclusion of more emotion words may move the measure away
from the construct of primary interest, thus reducing construct
validity and sensitivity. An example of this occurred in a study on
guilt wherein a single item best captured the construct of interest
because seemingly related terms (e.g., self-disappointment and self-
dissatisfaction) did not quite capture it (Amodio et al., 2007).
Relatedly, the order in which events occur in some studies may

influence the results. In one article, we replicated a previously
observed negative correlation between analytic thinking and reli-
gious belief—but only when analytic thinking was measured
(hence, primed) first. When the two variables were measured the
other way around, their correlation disappeared (Finley et al., 2015).

Pilot Testing

With regard to all of these recommendations, we advocate careful
pretesting (pilot testing) prior to starting the study. Pretesting can
accomplish several goals: (a) check the validity of the manipulation,
(b) discover whether the manipulation check yields a large effect,
(c) test the sensitivity of the dependent variable, and (d) estimate

the effect size of the independent-dependent variable pairing (which
can be used for a priori power analyses for subsequent studies). All
of the issues are important to pretest and theymay require separate pre-
tests. Pretesting can also be used to discover whether participants are
suspicious of any aspect of the study or just think any of it is weird. To
discover these latter issues, a careful one-on-one debriefing with par-
ticipants is necessary in which the researcher sits down with the par-
ticipant and slowly asks them questions about these important aspects.
See E. Harmon-Jones et al. (2007) for examples.

Although these recommendations are based primarily on our
experience as researchers on specific topics pertaining to motivation
and emotion and thus may not readily generalize to research on other
topics, we believe they provide an important lesson: When starting
research on a topic that is new to you, seek the advice of those
who already have experience in that area. In our careers, we have
gained much assistance in this way. A summary of these guidelines
is displayed in Table 1.

Applying These Guidelines to Replications

Replication is a crucial part of a strong psychological science
(e.g., Crandall & Sherman, 2016; Popper, 1959). Although direct
replication is important, conceptual replications may be even more
important for theory testing, as they operationalize the variables of
interest in different ways. When conceptual replications are success-
ful, they lend more robust support to the theory relative to the direct
replication of a specific paradigm that was previously tested.

Moreover, many theories and hypotheses are often extended by
replicating a basic effect and then adding moderator variables.
Such studies are an important source of successful replication
research that, in the past, may not have received notice as such.

Selecting Studies to Replicate

Following others (Albarracin & Dai, 2021), we recommend that
researchers who are interested in reproducing a theoretical finding
select studies for replication that have a reasonable chance of being
replicated. If the goal is to determine support for a theory, and not
for a particular procedure or operationalization, then researchers
should choose approaches with the strongest methods. If a study is
selected because it is suspected to involve a weak procedure, then
the replication is less theoretically informative because it intentionally
provides a weak test of the theory. However, if the goal is to demon-
strate that a procedure is weak and nonreplicable—which appears
to be a frequent goal (E. Harmon-Jones & Harmon-Jones, 2024)—
then it should be acknowledged that the replication (or nonreplication)
is more informative regarding the specific operationalization than the
theory. Beyond limiting its usefulness for theory testing, this approach
is also limited by experimenter demand, such that the expectation of
nonreplication might influence the behaviors of the researchers and
the ultimate outcome. As Bornstein (1990, p. 76) noted,

consider a situation in which the experimenter is highly motivated to
retain the null hypothesis (i.e., a situation in which the experimenter
wants to not replicate a finding). In this situation, there are many things
that the experimenter can do—consciously or unconsciously—to obtain
the desired result. Generally speaking, anything that introduces “noise”
into the experiment will tend to obscure any experimental effects or
group differences that actually exist, thereby increasing the likelihood
that the null hypothesis will be retained.
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Above, we have noted a number of ways to avoid a successful rep-
lication, such as by using weak manipulations, using manipulations
that differ in strength when looking for an interaction, using insensi-
tive dependent measures, introducing noise variance by having mul-
tiple experimenters, and drawing from a population that is very
different from the original sample. A solid attempt to show that an
effect does not exist would use the strongest feasible manipulation,
most sensitive dependent variable, and statistical tests intended to
disconfirm the hypothesis (see below).
Relatedly, we recommend that replicators do not focus on one

experiment in a program of research, but rather consider the entire
body of related experiments and contact the original researchers to
ask for recommendations for testing the strongest, most important
experiment from the body of research. Often, the original researchers
will have helpful recommendations about which versions work con-
sistently and which versions are a bit fragile.

When conducting a study with the primary purpose of testing
whether an effect replicates, ensure that the method is as close as
possible to the original method in terms of technical details such
as stimulus timing. A good example of a replication along these
lines is one conducted by Domachowska et al. (2016), who repli-
cated the effect of high approach motivation decreasing the breadth
of attention using the same stimuli and computer program as used in
the original experiment (Gable & Harmon-Jones, 2008). These
researchers went on to examine different stimuli as well, noting
the importance of cultural context (German vs. United States partic-
ipants) in their stimuli choice.

Validity Problems in Replications

However, examples of replication experiments that did not follow
the original experiment also exist. For example, the Open Science

Table 1
Summary Guidelines for Conducting Lab Experiments in Motivation and Emotion

Premanipulation setup
• Consider the physical environment on the way to the lab room
• Consider the physical environment of the lab room (e.g., cameras, mirror, room size, social setting)
• Create a plausible cover story
• Be mindful of the psychological state of participants at the start of the experiment

Experimenters/confederates
• Ensure consistency between multiple experimenters/confederates
• Compare the effect of multiple experimenters statistically
• Keep appearance/clothing consistent
• Be cognizant of informal/formal style of interacting
• Measure differences in physical attractiveness
• Track emotion and personality variables of experimenters
• Keep blind to condition

IVs
• Use a strong IV—aim for a psychological sledgehammer
• Be careful that IV is not so strong that participants ignore DV
• Ensure multiple IVs are similar in strength
• Check the effectiveness of manipulation and appreciate its complexity
• Pretest to ensure IVs are the same psychologically in different times and places
• Avoid experimenter demand
• Avoid confounds

DVs
• Create sensitive DVs
• Consider challenges with self-reported effort
• Consider challenges with self-reported emotion
• Be aware that the order of presentation of variables might influence results
• Pretest

Applying guidelines to replications
• Consider the benefits of conceptual replications for theory testing
• Select studies for replication that have a reasonable chance of being replicated
• Note that expectations of nonreplication influence researchers and outcomes
• Use the exact original method when replicating a specific effect
• Test correlations that logically follow from experimental hypotheses if possible
• Ensure participating labs in projects follow instructions of the study coordinators

Data management
• Take steps to avoid errors in data before posting
• Share data files in widely accessible formats (e.g., *.csv)
• Use variable names that are easy to understand
• Provide a coding sheet that explains the variable labels
• Have a collaborator/colleague rerun all analyses prior to posting the data file online
• Convey handling of excluded participants in shared data files

Statistical issues
• Be aware of difficulties with falsifying hypotheses
• Know problems with null hypothesis significance testing
• Consider promises and pitfalls of meta-analyses
• Know problems with effect sizes

Note. IVs= independent variables; DVs= dependent variables.
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Collaboration (2015) replicated a study (Amodio et al., 2008) that
used a speeded sequential priming task to examine White partici-
pants’ motivations to respond without prejudice toward Black peo-
ple. However, several critical aspects of the design were not
followed in the replication. For example, the wrong equipment
was used for the task, resulting in much slower presentations of
the main priming task (as well as the inability to produce a well-
established flankers effect in a control task). In addition, the sample
included only 39% White subjects, with others being from racial/
ethnic minority groups (Asian, Latino, and Black), which was not
appropriate for testing a question about White people’s prejudice
toward Black people (Amodio et al., 2025). Given these and
other problems with replication, this failed attempt should have
been described as inconclusive rather than as a nonreplication
(Giner-Sorolla et al., 2018).
In another replication study, of E. Harmon-Jones et al. (2008),

participants rated decision alternatives prior to making a difficult
decision, and then they rerated these alternatives after the decision
(using the design created by Brehm, 1956). This research paradigm
is designed to test the dissonance theory prediction that following a
difficult decision, the chosen alternativewill be rated more positively
than the rejected alternative (spreading of alternatives). In this
free-choice/difficult decision experiment, the decision alternatives
should be rated approximately equal in attractiveness prior to the
decision. However, in this replication experiment, the decision alter-
natives were not rated equally in the predecision phase and this was
particularly the case in the condition in which the most predecision
to postdecision attitude change was predicted to occur; this intro-
duced a confound. If the different decision alternatives are not
rated almost equally prior to the decision, then there will be less dis-
sonance and participants will be less motivated to change their atti-
tudes. Moreover, statistically speaking, this predecision spreading of
alternatives should make it more difficult to see a significant increase
in postdecision spreading of alternatives. One potential reason the
predecision ratings were so different is because of the difference in
the quality of the replication study, as compared to the original
experiment. The organizing replication group gave the study lead
of this replication (one of the current article’s co-authors) 4 months
to gather study materials, ethics approval, train experimenters, and
run nearly 80 participants (one at a time as a result of the EEG mea-
sure). Thus, the replication had to use four different experimenters.
In contrast, the original study only had one experimenter. The large
number of experimenters and rushed replication could have contrib-
uted to the problems with this replication.
When replicating an experimental design that comes from a theory

with obvious hypotheses regarding the relationship between variables,
we recommend testing the associated correlational hypotheses if pos-
sible (e.g., the manipulation check on the independent variable is used
as a continuous predictor). As an example, consider a replication of
the induced compliance effect associated with cognitive dissonance
theory (Vaidis et al., 2024). This research tested whether making a
counter-attitudinal statement about an issue would cause attitude
change about the issue in the direction of the statement, and whether
perceived choice would moderate the effect, as has been observed in
hundreds of past experiments (E. Harmon-Jones, 2019). However, the
replication research did not test or report the correlation of self-rated
perceived choice and attitudes, even though dissonance theory
would predict that greater perceived choice would relate to more atti-
tude change following counter-attitudinal advocacy. Subsequent

analyses by other researchers revealed that perceived choice did relate
to attitude change (Lishner, 2024; Pauer et al., 2024), as would be
expected (E. Harmon-Jones & Harmon-Jones, 2024), thus replicating
the original theoretical prediction.

Mistakes Will Be Made

It is probably all too common to have small but consequential
mistakes in single-investigator, single-lab studies, and the likeli-
hood of such screw-ups only multiplies when multiple independent
labs (each varying in experience, interest, etc.) collaborate to test an
effect. In a large multilab replication project on the ego depletion
effect (Vohs et al., 2021), one lab started data collection before
anybody was supposed to start, with some of the loose ends yet
to be tied up. Then, that lab turned in one of the largest effects in
the direction opposite to the prediction. We cannot say for sure
that their failure to follow directions mattered for the results, but
the point is that participating labs do not always follow the well-
intentioned instructions of the study coordinators (and these fail-
ures may go unnoticed).

One of us is currently involved in another multilab replication
attempt regarding Wegner’s classic thought suppression findings
(e.g., Wegner & Erber, 1992). As of this writing, the project is
over 1 year past due, with participating laboratories confused by
and in disagreement about how to score the primary dependent mea-
sure. This confusion persists even though the scoring method was
reviewed and approved prior to data collection as a registered repli-
cation report.

Data Management

Flaws in data processing can lead to failures to test hypotheses and
replicate past results. One of us recently witnessed a flaw in data
shared from a published article (Vaidis et al., 2024). This article
was a many-labs replication of the induced compliance paradigm,
described above. We planned to conduct some new analyses of the
shared data. When we first downloaded the data from Open
Science Framework on March 5, 2024, we observed that the mean
preexisting attitude rating was much larger in the shared data set
(M! 2.8) than had been (M! 1.6) reported in Vaidis et al.
(2024). The mean that we discovered in the shared data set would
indicate that, for many participants, the “counter-attitudinal” essay
they wrote may not have been counter to their attitude. Without a
counter-attitudinal essay, dissonance should not occur and thus
there should be no motivation for attitude change. These differences
between means occurred across the entire sample and within each
condition. We contacted the editor about this discrepancy, and he
contacted the authors, who replied and only said that they had reup-
loaded the correct data files. Another similar instance of researchers
posting data with errors was uncovered in a multilab project replicat-
ing the effect of mortality salience on death-thought accessibility
(Rife et al., in press). The original version of the article reported a
partial failure to replicate but the reanalysis of the data with the errors
corrected produced results consistent with the original experiment
(D. Lishner, personal communication, December 18, 2024).
Fortunately, the errors were uncovered by researchers not involved
in the replication project prior to publication, and the authors of
the project acknowledged David Lishner and Christopher Groves
for finding the errors.
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Following these examples, we encourage researchers to triple-
check their data. We have found that data analyses are easier to rep-
licate when data sheets are set up in a way that anyone with statistics
experience could replicate the results. It is also good practice to share
all data and analysis scripts. Indeed, many funding agencies and
journals now require data sharing. Moreover, because many software
packages are not free to use, and not all researchers have these pack-
ages and/or know how to use them, it is best practice to share data as
*.csv files with an explanation of variables and so on in an associated
document, so that interested parties can reanalyze the data with any
software package. Once all of this is done, ask a collaborator or col-
league to use these files to rerun the analyses to make sure they rep-
licate what is reported in your article.
When several individuals collaborate on one research project, the

data file can be shared with several individuals, and then there might
be multiple versions of the data file, with more variables, fewer vari-
ables, different variable labels, different excluded/included partici-
pants, etc. To avoid problems, it is ideal to have one person control
the data file (locked and edited by this one person). In terms of partic-
ipantswho are excluded, wemake the exclusions prior to data analysis,
mark these exclusions in one version of the data file, and save it with a
name that indicates such. Then, copy that file and physically remove
the excluded participants (e.g., “___nonvalid_subjects”), and save
the file with a name that indicates such (e.g., “___valid_subjects”).
This approach maintains transparency, by making both versions avail-
able, but serves to avoid mistakes in the reanalysis of reported results.

Statistical Issues

One of us recently heard someone with a PhD in psychology say
something like, “Failing to replicate an effect at p, .05 is important
because it fulfills the goal of falsification of theories.” There are sev-
eral problems with this statement.
It is incredibly difficult to falsify theories, especially broad theo-

ries like cognitive dissonance theory. Such a theory has been tested
in multiple ways, and one nonreplication of a single experiment does
not mean the theory, or all other examples of the effect, are wrong.
One experiment with a p. .05 is not going to do it. Reviewers

will (should) ask questions about the operationalization of the inde-
pendent and dependent variables as well as extraneous variables.
More broadly, good theories generate multiple hypotheses, so it
would take a considerable amount of work to falsify a theory.
Falsification is too lofty a goal for a single study.
Moreover, null hypothesis statistical tests are not designed to fal-

sify. They involve convoluted logic that many researchers do not
quite understand. As Gigerenzer et al. (2004, p. 3) noted, “A
p-value is the probability of the observed data (or of more extreme
data points), given that the null hypothesisH0 is true…” If the prob-
ability is small, we then conclude that the null hypothesis is false.
The converse, “if the probably is not small, we conclude that the
null hypothesis is true,” is not appropriate. For example, with
p, .10, the probability of the observed data is less than 10%,
which is still small even if not quite as small as 5%.
To attempt to prove the null or show no effect exists, the com-

monly used null hypothesis statistical test cannot be used, as several
have discussed (Gallistel, 2009). Rather, one needs to use Bayesian
statistics, which can give a probability of the null being true or false.
However, as noted throughout this article, several factors can cause
“false” null effects.

In addition, one individual experiment provides little information,
as Cumming (2014) illustrated in his work on the dance of the
p values. Meta-analyses are needed to fully understand an effect,
but meta-analyses often lump good with bad methods, and thus
can be misleading. In addition, because meta-analyses require mul-
tiple studies testing the same effect, they are usually unable to
address nuanced interactive predictions because so few of these
types of tests are conducted.

Psychological scientists often recommend reporting effect sizes,
and some label effect sizes of certain magnitudes as small, medium,
or large. As Funder and Ozer (2019) explained, these labels are mis-
leading and depend on the type of study being conducted. Relatedly,
some obvious and relatively simple methods produce larger effect
sizes (e.g., Stroop, 1935) compared to less obvious but more inter-
esting methods (e.g., Festinger & Carlsmith, 1959).

A good portion of research on motivation is aimed at testing the-
ory in laboratory experiments to ultimately understand what the
mind-brain can do. This type of basic research stands in contrast
to research aimed at testing applications. With basic research,
attempting to determine effect sizes might be a futile exercise, as
Baumeister (2020, p. 803) explained:

The artificial environment of a psychological laboratory experiment
offers an excellent method for testing whether a causal relationship
exists,—but it is mostly useless for predicting the size and power of
such effects in normal life. In comparison with effects out in the
world, laboratory effects are often artificially large, because the labora-
tory situation is set up precisely to capture this effect, with extraneous
factors screened out. Equally problematic, laboratory effects are often
artificially small, given practical and ethical constraints that make labo-
ratory situations watered-down echoes of what happens in life.
Furthermore, in many cases the very notion of a true effect size (as if
it were constant across different manipulations and dependent variables)
is absurd.

Conclusion

We would like to stress that as psychological scientists, we are
tasked with finding the truth about psychological processes. Our
aim should be to produce strong science, which includes replication
with strong methods. We hope that this article will aid researchers as
they conduct and interpret replication research.
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