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Abstract

Experimental manipulations in social psychology must exhibit construct validity by
influencing their intended psychological constructs. Yet how do experimenters in social
psychology attempt to establish the construct validity of their manipulations? Following a
preregistered plan, we coded 348 experimental manipulations from the 2017 issues of
the Journal of Personality and Social Psychology. Representing a reliance upon ‘on the
fly’ experimentation, the vast majority of these manipulations were created ad hoc for a
given study and not previously validated prior to implementation. A minority of
manipulations had their construct validity evaluated by pilot testing prior to
implementation or via a manipulation check. Of the manipulation checks administered,
most were face-valid, single item self-reports and only a few met criteria for ‘true’
validation. In aggregate, roughly two-fifths of manipulations relied solely on face validity.
To the extent that they are representative of the field, these results suggest that best
practices for validating manipulations are not commonplace — a potential contributor to
replicability issues. These issues can be remedied by validating manipulations prior to
implementation, using validated manipulation checks, standardizing manipulation
protocols, estimating the size and duration of manipulations’ effects, and estimating
each manipulation’s effects on multiple constructs within the target nomological
network.

Keywords: construct validation, experimental manipulation, social psychology,
manipulation check, meta-analysis
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Introduction

Social psychology emphasizes the power of the situation (Lewin, 1939). To
examine the causal effects of situational variables, social psychological studies often
employ experimental manipulations of such factors and examine their impact on human
thoughts, feelings, and behaviors (Campbell, 1957; Cook & Campbell, 1979). However,
experimental manipulations are only as useful as the extent to which they exhibit
construct validity (i.e., that they meaningfully affect the psychological processes that
they are intended to affect; Brewer, 2000; Garner, Hake, & Eriksen, 1956;
Wilson, Aronson, & Carlsmith, 2010). Yet few recent studies have systematically
documented the approaches that social psychological experiments use to estimate and
establish the construct validity of their manipulations. Towards addressing this limitation
in our understanding, we meta-analyzed the frequency with which various manipulation
validation practices were adopted (or not adopted) by a representative sample of
studies from what is widely perceived as the flagship publication for experimental social
psychology: the Journal of Personality and Social Psychology (JPSP).
Validity in Experimental Manipulations of Psychological Processes
Experimental social psychologists often focus on ‘internal validity’ and ‘external
validity’ (Haslam & McGarty, 2004). Internal validity is present when experimenters (I)
eliminate extraneous variables that might incidentally influence the outcome-of-interest
and (II) maximize features of the experimental manipulation that ensure a precise,
causal conduit from manipulation to outcome (Brewer, 2000). Experimenters establish
internal validity via practices such as removing sources of experimenter bias and
demand characteristics and by cultivating ‘experimental realism’, which maximize the
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chances that the manipulation is the source of experimental effects and not some
unwanted artifact of design (Cook & Campbell, 1979; Wilson et al., 2010). Other efforts
are directed toward maximizing ‘external validity’, ensuring that the experiment captures
effects that exist in the ‘real world and that findings of the experiment are able to
generalize to other settings, populations, time periods, and cultures (Highhouse, 2009;
c.f. Berkowitz & Donnerstein, 1982; Mook, 1983). Integral to both internal and external
validity is a concept most often invoked in the context of clinical assessments and
personality questionnaires — construct validity.
Psychological Constructs and the Nomological Network
Psychological scientists often seek to measure and manipulate psychological
constructs — so called because they are psychological entities constructed by people,
they are not objective realities (Cronbach & Meehl, 1955). Such constructs are
considered latent as they are readily imperceptible, as compared to their associated
manifestations that are designed to capture (e.g., psychological questionnaires) or
influence (e.g., experimental manipulations) them. Latent constructs exist in a
nomological (i.e., lawful) network, which is a prescribed array of relationships (or lack
thereof) with other constructs (Cronbach & Meehl, 1955). In a nomological network,
constructs exist in varying degrees of proximity to one another, with closer proximities
reflecting stronger patterns of association. Each construct has its own idiographic
network, including construct-specific arrays of associated constructs and constructspecific patterns of associations with those constructs. The constellations of constructs
within each nomological network are articulated by psychological theory (Gray, 2017).
Nomological networks, when distilled accurately from strong theory, are the basis of
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construct validity (Messick, 1995).
Construct Validity of Psychological Measures
Construct validity is a methodological and philosophical property that largely
reflects how accurately a given manifestation of a study has mapped onto a construct’s
latent nomological network (Borsboom, Mellenbergh, & van Heerden, 2004; Embretson,
1983; Strauss & Smith, 2009). Conventionally, construct validity has been largely
invoked in the context of psychological measurement, assessment, and tests. In this
context, construct validity is present when a manifest psychological measure (I)
accurately quantifies its intended latent psychological construct, (II) shares theoreticallyappropriate associations with other latent variables in that construct’s nomological
network, and (III) does not capture confounding extraneous latent constructs (Cronbach
& Meehl, 1955; Messick, 1995; Figure 1). According to modern standards in
psychology, construct validity is not a property of a given measure or the scores derived
from it, but instead such validity pertains to the uses and interpretations of the scores
that are derived from the measure (AERA, APA, & NCME, 2014).
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Figure 1. Schematic depiction of a hypothetical nomological network surrounding the
construct of ‘rejection’. Plus signs depict positive associations and minus signs depict
negative associations. Greater numbers of plus signs and thicker arrows depict stronger
associations and effects.

As depicted in the above schematic, a measure of a given construct (e.g., a scale
that measures feelings of rejection), should exhibit a pattern of associations with
theoretically-linked variables (e.g., positive correlations with pain and shame, negative
correlation with happiness) and null associations with variables outside of the
nomological network (e.g., awe).
Estimating the Construct Validity of Psychological Measures
The process of testing the construct validity of measures is well defined (for an
overview see Flake, Pek, & Hehman, 2017). First, investigators should conduct a
comprehensive literature review to define the properties of the construct, prominent
theories of the construct, and its associated nomological network (Simms, 2008). This
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substantive portion of construct validation and research design more broadly is perhaps
the most crucial (and oft neglected) aspect. Rigorous theoretical work prior to measure
construction is needed to ensure that the manifestation of the measure accurately
captures the full range of the construct, distinguishes it from related constructs, and
includes measures of other constructs to test the construct’s nomological network
(Benson, 1998; Loevinger, 1957; Zumbo & Chan, 2014).
Second, researchers apply their theoretical understanding to design the content
of the measure to capture the breadth and depth of the construct (i.e., content validity;
Haynes, Richard, & Kubany, 1995), often in consultation with experts outside the study
team. Third, this preliminary measure is administered and empirical analyses (e.g., item
response theory, exploratory and confirmatory factor analyses) are used on the
resulting data to (A) ensure that the measure’s data structure exhibits the expected
form, to (B) select content with good empirical qualities, and to (C) ensure the measure
is invariant across groups it should be invariant across (Clark & Watson, 2019). Fourth,
a refined version of the measure is administered alongside other measures to ensure
that it (A) positively corresponds to measures of the same or similar constructs (i.e.,
convergent validity), it (B) negatively or weakly corresponds to measures of different or
dissimilar constructs (i.e., discriminant validity), it (C) is linked to theoreticallyappropriate real-world outcomes (i.e., criterion validity), and that it (D) differs across
groups that it should differ across (Smith, 2005). Measures that meet these stringent
psychometric criteria can be said to exhibit construct validity (i.e., they measure the
construct they are intended to measure and do not capture problematically large
amounts of unintended constructs). Yet how do these concepts and practices translate
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to experimental manipulations of psychological processes?
Construct Validity of Psychological Manipulations
Construct validity is not confined to psychometrics and is a crucial element in
experimental psychology (Cook & Campbell, 1979). Translated to an experimental
setting, construct validity is present when a manifest psychological manipulation (I)
accurately and causally affects its intended latent psychological construct in the
intended direction, (II) exerts theoretically-appropriate effects upon other latent variables
in that construct’s nomological network, and (III) does not affect or weakly affects
confounding extraneous latent constructs (Campbell, 1957; Shadish, Cook, & Campbell,
2002). This desired pattern of effects is illustrated in a phenomenon we deem the
nomological shockwave.
The nomological shockwave. In a nomological shockwave, a psychological
manipulation (e.g., a social rejection manipulation; Chester, DeWall, & Pond, 2016)
exerts its initial and strongest causal effects on the target latent construct in the
intended direction (e.g., greatly increased feelings of rejection; Figure 2). This change in
the target construct then ripples out through that construct’s latent nomological network
— causally affecting related constructs in ways that reflect the degree and strength of
their latent associations with the target construct. More specifically, the shockwave
exerts stronger effects upon constructs that are closer to the manipulation’s point of
impact (e.g., moderately increased pain). Conversely, the shockwave’s effects get
progressively weaker as the theoretical distance from the target construct increases
(e.g., modestly increased shame, modestly reduced happiness). The shockwave will not
reach constructs that lie beyond the target construct’s nomological network (e.g., no
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effect on awe). Back in the manifest domain, these latent shockwave effects are then
captured with manipulation check and the various discriminant validity checks that are
causally affected by the latent nomological shockwave.
Figure 2. Schematic depiction of a hypothetical nomological shockwave elicited by a
construct valid social rejection manipulation. Plus signs depict positive effects and
minus signs depict negative effects. Greater numbers of plus signs and thicker arrows
depict stronger associations and effects.

Internal versus construct validity. Construct validity differs from another type
of validity that is critical for experimental manipulations — internal validity. Internal
validity reflects the extent to which the intended aspects of the manifest experimental
manipulation — and not some artifact(s) of the research methodology — exerted a
causal effect on an outcome (Campbell, 1957; Shadish et al., 2002; Wilson et al., 2010).
Threats to internal validity include unintended differences between the participants in
the experimental conditions, participant attrition and fatigue over the course of the
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experiment, environmental and experimenter effects that undermine the manipulation,
measures that are not valid or reliable, and participant awareness (of the experiment’s
hypotheses, of deceptive elements of the study, or that they are being studied; Shadish
et al., 2002; Wilson et al., 2010). Each of these issues can elicit spurious effects that are
not due to the intended aspects of the experimental manipulation.
Although construct validity requires that the causal chain of events from
manipulation to outcome effect was intact (i.e., that the manipulation possessed internal
validity), its focus is on the ability of the manipulation to impact the intended constructs
in the intended manner (Shadish et al., 2002). In other words, internal validity ensures
that the manipulation’s effect was causal and construct validity ensures that the
manipulation’s effect was accurate. Threats to a manipulation’s construct validity are
‘instrumental incidentals’ --- or confounding aspects of the manipulation that elicited the
intended cause in the targeted constructs but were not the aspects of the manipulation
that were intended to elicit that effect (Campbell, 1969). For instance, imagine that an
experimental condition (e.g., writing an essay that recalls an experience of rejection)
was compared to an inappropriate control condition (e.g., writing an essay that tells a
story of a brave and adorable otter). This manipulation design would cause an intended
increase in rejection, but this effect would be due to both the intended aspect of the
manipulation (i.e., the rejection-related content of the essay) and unintended,
confounding aspects as well (e.g., positive attitudes towards brave and adorable otters,
ease of writing about a fictional character). Another threat to construct validity is a lack
specificity, in which a manipulation exerts a similarly-sized impact on a broad array of
constructs instead of isolating the target construct (e.g., a rejection manipulation that
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also increases sadness and anger to the same extent as it does feelings of rejection). A
construct valid experimental manipulation will exert its intended, targeted effects on the
intended, specific constructs only through theoretically-appropriate aspects of the
manipulation (Reichardt, 2006).
Whereas internal validity can be established prior to testing the construct validity
of a manipulation, construct validity first requires that a manipulation exhibit internal
validity. Indeed, if an experimental artifact caused by some other aspect of the
experiment (e.g., participant selection bias caused by a lack of random assignment)
was the actual and unintended source of an observed experimental effect, then it is
impossible to claim that the manipulation is what affected the target construct (Cook &
Campbell, 1979). This is akin to how psychological questionnaires can have internal
consistency among their items without exhibiting construct validity, yet the construct
validity of this measure requires the presence of internal consistency. The process
through which measures are validated can be instructive for determining how to
establish the construct validity of experimental manipulations.
Current Construct Validity Practices for Psychological Manipulations
A survey of the literature on experimental manipulation in social psychology
revealed three primary approaches to establishing that a given manipulation has
construct validity. These approaches do not map neatly onto the process through which
psychological measures are validated, an issue we return to in the Discussion.
Employ previously validated manipulations. The simplest means to establish
the validity of a manipulation is to replicate one that has been already validated in
previous research. Many experimental paradigms are frequently re-used in other
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investigations and modified for other purposes. For instance, the seminal article that
introduced the Cyberball social rejection paradigm has been cited over 1,900 times
(Williams, Cheung, & Choi, 2000). However, the value of employing previously-used
manipulations is predicated on the extent to which they were adequately validated in
such pre-existing work. Previously-used manipulations, whether they have been
validated or not, are often modified prior to implementation (e.g., the identities of the
Cyberball partners are varied; Gonsalkorale & Williams, 2007) or are conceptuallyreplicated by implementing the manipulation through an entirely different paradigm (e.g.,
being left out of an online chatroom instead of a ball-tossing game; Donate et al., 2017).
These conceptual replications are important means to establish the ability of the
manipulated construct’s ability to exert its effects irrespective of the manifest
characteristics of the manipulation. However, conceptual replication cannot alone
establish construct validity.
Pilot validity studies. Whether a manipulation is newly created or acquired from
a prior publication, authors often ‘pilot test’ them prior to implementation in hypothesis
testing. This practice entails conducting at least one separate, ‘pilot study’ of the
manipulation outside of the context of the full study procedure (Ellsworth & Gonzalez,
2003). Such pilot studies are used to examine various aspects of the manipulation, from
its feasibility to participant comprehension of the instructions to various forms of validity.
Of particular interest to the present research, pilot validity studies (a subset of the
broader ‘pilot study’ category) estimate the manipulation’s effect on the target construct
(i.e., they pilot test the manipulation’s construct validity). In this way, pilot validity studies
are a hybrid of experimental pilot studies and the ‘validation studies’ used by clinical and
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personality psychologists who examine the psychometric properties of new measures
using the steps we previously outlined.
Pilot validity testing of a new manipulation is an essential step to ensure that the
manipulation has the intended effect on a target manipulation check and to rule out
confounding processes (Wilson et al., 2010). Pilot validity testing can also estimate the
magnitude and duration of the intended effect. If the effect is so small or transient that it
is nearly impossible to detect or if the effect is so strong or long-lasting that it produces
ceiling effects or excessive distress among your participants, then the manipulation can
be altered to address these issues and re-piloted. If deception is used, suspicion probes
can be included in a pilot study to estimate whether the deception was perceived by
your participants (Blackhart, Brown, Clark, Pierce, & Shell, 2012). Even if the
manipulation has been acquired from previous work, pilot validity testing is a crucial way
to ensure that you have accurately recreated the protocol and replicated the validity of
the manipulation (Ellsworth & Gonzalez, 2003). As all of these factors have an immense
impact on whether a given manipulation will affect its target construct, pilot validity
studies are an important means of ensuring the construct validity of a manipulation.
Manipulation checks. A diverse array of measurements fall under the umbrella
term of ‘manipulation check’. The over-arching theme of such measures is to ensure
that a given manipulation had its intended effect (Hauser, Ellsworth, & Gonzalez, 2018).
We adopt a more narrow definition to conform to the topic of construct validity —
manipulation checks are measures of the construct that the manipulation is intended to
affect. This definition excludes attention checks, comprehension checks, and other
forms of instructional manipulation checks (Oppenheimer, Meyvis, & Davidenko, 2009),
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as they do not explicitly quantify the target construct. These instructional manipulation
checks are useful tools, especially because they can identify construct irrelevant
variance that is caused by the manipulation. However, our present focus on construct
validity entails that we apply the label of ‘manipulation check’ to measures of a
manipulation’s target construct. Measures of different constructs that are used to ensure
that a given manipulation did not exert similarly robust effects onto other, non-target
constructs we refer to as ‘discriminant validity checks’. Such discriminant validity checks
are specific to each investigation and should include theoretically-related constructs to
the target construct so that the manipulation’s specificity and nomological shockwave
can be estimated.
Many articles have debated the utility and validity of manipulation checks, with
some scholars arguing for their exclusion (Fayant, Sigall, Lemonnier, Retsin, &
Alexopoulos, 2017; Sigall & Mills, 1998). Indeed, manipulation checks can have
unintended consequences (e.g., drawing participants’ attention to deceptive elements of
the experiment, interrupting naturally unfolding psychological processes). Minimally
intrusive validation assessments are thus preferable to overt self-report scales (Hauser
et al., 2018). Although many such challenges remain with the use of manipulation
checks, they are a necessary source of construct validity data that an empirical science
cannot forego. Without manipulation checks, the validity of experimental manipulations
would be asserted by weaker forms of validity (e.g., face validity), which provide deeply
flawed footing when used as the sole basis for construct validity (Grand, Ryan, Schmitt,
& Hmurovic, 2010). In an ideal world, such manipulation checks would be validated
according to best psychometric practices (see Flake et al., 2017). Without validated

MANIPULATION VALIDATION

15

manipulation checks, it is uncertain what construct the given check is capturing. As
such, an apparently ‘successful’ manipulation check could be an artifact of another
construct entirely.
The Present Research
The present research was purposed with a central, descriptive research aim
related to construct validation practices for experimental manipulations in social
psychology: document the frequency with which manipulations were (I) acquired from
previous research or newly created, (II) paired with a pilot validity study, and/or (III)
paired with a manipulation check. It was impractical to estimate whether each
manipulation that was acquired from previous research was adequately validated by
that prior work, so we gave authors the benefit of the doubt and assumed that the
research that they cited alongside their manipulations presented sufficient evidence of
the manipulation’s construct validity. Based on findings from the present research, it is
likely that many of these cited papers did not report sufficient evidence for the
manipulation’s construct validity. Therefore, this is a relatively liberal criterion that
probably overestimates the extent to which manipulations have been truly validated.
We focused on social psychology given its heavy reliance upon experimental
manipulations, our membership in this field, and this field’s ongoing reckoning with
replication issues that may result, in part, from experimental practices. We hope that
other experimentally-focused fields such as cognitive and developmental psychology,
economics, management, marketing, and neuroscience may glean insights into their
own manipulation validation practices and standards from this investigation. Further,
clinical and counseling psychologists might learn approaches to improving the construct
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validity of clinical trials, which are similar to experiments in many ways.
In addition to these descriptive analyses, we also empirically examined several
important qualities of pilot validity studies and manipulation checks. There is only a
sparse literature on these topics and we aimed to fill this gap in our understanding.
Given the widespread evidence for publication bias in the field of psychology (Head,
Holman, Lanfear, Kahn, & Jennions, 2015), our primary goal in these analyses was to
estimate the extent to which pilot and manipulation check effects are impacted by such
biases. First, we tested the evidentiary value of these effects via p-curve analyses in
order to estimate the extent to which pilot validity studies and manipulation checks
capture ‘true’ underlying effects and are not merely the result of publication bias and
questionable research practices (Simonsohn, Nelson, & Simmons, 2014). Second, pcurve analyses estimated the statistical power of these reported pilot validity and check
effects to examine whether long-standing claims that pilot validity studies in social
psychology are underpowered (Albers & Lakens, 2018; Kraemer, Mintz, Noda,
Tinklenberg, & Yesavage, 2006). Third, we employed conventional meta-analyses to
estimate the average size and heterogeneity of pilot validity study and manipulation
check effects, useful information for future power analyses. Fourth, these metaanalyses also estimated the presence of publication bias to establish the extent to which
pilot validity studies and manipulation checks are selectively reported based on the
favorability of their results.
Finally, we returned to our descriptive approach to examine the presence of
suspicion probes in the literature. Given the crucial role of suspicion probes in much of
social psychological experiments (Blackhart et al., 2012; Nichols & Edlund, 2015), we
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examined whether manipulations were associated with a suspicion probe and whether
suspicious participants were retained or excluded from analyses.
Open Science Statement
This project was intended to capture an exploratory snapshot of the literature and
therefore no hypotheses were advanced a priori. The preregistration plan for the
present research is publicly available online (original plan: https://osf.io/rtbwj;
amendment: https://osf.io/zvg3a), as is the disclosure table of all included studies and
their associated codes (https://osf.io/je9xu/files/).
Methods
Literature Search Strategy
We conducted our literature search within a journal that is often reputed to be the
flagship journal of experimental social psychology, JPSP. We limited our literature
search to a single year of publication (as in Flake et al., 2017), selecting the year 2017
because it was recent enough to reflect current practices in the field. Our preregistration
plan stated that we would examine volume 113 of JPSP, limiting our coding procedures
to the two experimentally focused sections: Attitudes and Social Cognition (ASC) and
Interpersonal Relations and Group Processes (IRGP). We excluded the Personality
Processes and Individual Differences (PPID) section of JPSP due to its focus on
measurement and not manipulation. However, we deviated from our preregistration plan
by also including volume 112 in our analysis in order to increase our sample size and
therefore our confidence in our findings.
Inclusion Criteria
We sought to first identify every experimental manipulation within the articles that
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fell within our literature search. In our initial preregistration plan, we defined
experimental manipulations as “any systematic alteration of a study's procedure meant
to change a specific psychological construct.” However, this definition did not always
provide clear guidance in many instances in which a systematically-altered aspect of a
given study might or might not constitute an experimental manipulation. The ambiguity
around many of these early decisions caused us to rapidly deem it impossible to
implement this definition in any rigorous or objective manner. Instead, we revised our
preregistration plan to follow two, simple heuristics. First, we decided that a study
aspect would be deemed an experimental manipulation if it was described by the
authors as a ‘manipulation’. This approach lifted the burden of determining whether a
given aspect of a study was a ‘true’ manipulation from the coders and instead allowed a
given article’s authors, their peer reviewers, and editor to determine whether something
could be accurately described as an experimental manipulation. Second, if participants
were ‘randomly assigned’ to different treatments or conditions, this aspect of the study
procedure would be considered an experimental manipulation, as random assignment is
the core aspect of experimental manipulation (Wilson et al., 2010). We deviated from
our preregistration plans by deciding to exclude studies from our analyses that were not
presented as part of the main sequence of hypothesis-testing studies in each paper
(e.g., pilot studies). This deviation was motivated by the realization that pilot validity
studies were often provided as the very sources of purported validity evidence we
sought to identify for each paper’s main experiments, and therefore should be examined
separately.
Coding Strategy
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We coded every experimental manipulation for several criteria that either
provided descriptive detail or spoke to the evidence put forward for the construct validity
of the manipulation.
Coding process. All manipulations were coded independently by the first and
last author, who each possess considerable expertise and training in experimental
social psychology, research methodology, and construct validation. The first and last
authors met frequently throughout the coding process to identify coding discrepancies.
Such discrepancies were reviewed by both authors until both authors agreed upon one
coding outcome (as in Flake et al., 2017). Prior to such discrepancy reviews and
meetings, the authors each created 459 codes of the nine key coded variables of our
meta-analysis (e.g., whether a given study included a manipulation, how many
manipulations were included in each study, whether a manipulation was paired with a
manipulation check) from the first 11 articles in our literature review. In an exploratory
fashion, we examined the inter-rater agreement in these initial codes (459 codes per
rater x 2 raters = 918 codes; 102 codes per coded variable), which were
uncontaminated because the authors had yet to meet and conduct a discrepancy
review. These initial codes exhibited substantial inter-rater agreement across all coded
variables, κ = .89. Inter-rater agreement estimates for each of the uncontaminated
coded variables are presented below.
Condition number and type. Each manipulation was coded for the number of
conditions it contained, κ = .94, and whether it was administered in a between- or withinparticipants fashion, κ = .92. Deviation from our preregistration plan, we also coded
whether each of the between-participants manipulations were described as randomly-
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assigning participants to each condition of the manipulation, κ = .63.
Use in prior research. We coded each manipulation for whether the
manipulation was paired with a citation that indicated the manipulation was acquired
from previously published research, κ = .84. If this was not the case, we assumed that
the manipulation was uniquely created for the given study. Manipulations that were
acquired from prior publications were then coded for whether or not the authors stated
that the manipulations were modified from the referenced version of the manipulation, κ
= .75. Crucially, we did not code for or select manipulations based on whether that
manipulation had been previously validated by the cited work. We refrained from doing
so for two reasons. First, because each cited manipulation could have required a
laborious search through a trail of citations in order to find evidence of validation.
Second, because simply citing a paper in which the manipulation was previously used is
likely an implicit argument that the manipulation has been validated by that work.
Pilot validity studies. As a deviation from our preregistration plans, we also
coded each manipulation for whether the manipulation’s construct validity was pilot
tested. More specifically, we coded whether each manipulation was paired with any pilot
validity studies that empirically tested the effect of the manipulation on the intended
construct (i.e., tested the manipulation’s construct validity), κ = .91.
Manipulation checks. Each manipulation was coded for whether a manipulation
check was employed, κ = .88. If such a check was employed, we coded the form of the
manipulation check (e.g., self-report measure) and whether it was validated in
previously published research or was created uniquely for the given study and not
validated. We did not rely on authors to make this determination (i.e., we did not deem a
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measure a manipulation check simply because the authors of an article referred to it as
such, and we did not exclude a measure from consideration as a manipulation check
simply because the authors did not refer to it as a manipulation check). Instead, we
defined a manipulation check as any measure of the construct that the given
manipulation was intended to influence (Hauser et al., 2018; Lench, Taylor, & Bench,
2014) and included any measure that met this criterion. This process therefore excluded
instructional manipulation checks and other measures that authors deemed
‘manipulation checks’, but did not actually assess the construct that the manipulation
was designed to alter (as in Lench et al., 2014). For each manipulation check we
identified, we then coded the form that it took (e.g., self-report questionnaire) and the
number of measurements that comprised it (e.g., the number of items in the
questionnaire).
Suspicion probes. We also coded for whether investigators assessed for
participant suspicion of their manipulation, κ = .92. If such a suspicion probe was used,
we coded the form that it took and whether participants who were deemed ‘suspicious’
were excluded from analyses, κ = .92.
Results
Volumes 112 and 113 of the ASC and IRGP sections of JPSP contained 58
articles. Four of these articles were excluded as they were meta-analyses or nonempirical, leaving 54 articles that summarized 355 independent studies. Of these
studies, 244 (68.73%) presented at least one experimental manipulation for a total of
348 experimental manipulations acquired from 49 articles.
Manipulations Per Study
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The majority of studies that contained experimental manipulations reported one
(66.80%) or two (25.00%) manipulations, though there was considerable variability in
the number of manipulations per study: M = 1.43, SD = 0.68, mode = 1, range = 1 - 4.
Conditions Per Manipulation
The majority of studies reported two (82.18%) or three (12.64%) conditions for
each manipulation, though we observed wide variation in the number of conditions per
manipulation: M = 2.30, SD = 0.98, mode = 2, range = 2 - 13).
Between- Versus Within-Participants Designs
The overwhelming majority of manipulations were conducted in a betweenparticipants manner (94.54%), as opposed to a within-participants (5.46%) approach.
Variability in the number of conditions was observed in both within- and betweenparticipants manipulations. These frequencies are depicted in Figure 3, an alluvial plot
created with SankeyMATIC: https://github.com/nowthis/sankeymatic. Alluvial plots
visually mimic the flow of rivers into an alluvial fan of smaller tributaries. These flowing
figures depict how frequency distributions fall from left to right into a hierarchy of
categories. In each plot, a full distribution originates on the left-hand side that then
‘flows’ to the right into different categories whose width is based on the proportion
assigned to that initial category. These streams then flow into even more specific subcategories based on their proportions in an additional category.
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Figure 3. Alluvial plot of condition frequencies by condition type.

Manipulation Validation Practices
Of the manipulations, only a modest majority of 202 (58.04%) were accompanied
by at least one of the following sources of purported validity evidence: a citation
indicating that the manipulation was used in prior research, a pilot validity study, and/or
a manipulation check (see Table 1 and Figure 4 for a breakdown of these statistics).
Pilot validity study analyses were not preregistered and therefore, exploratory.
Table 1
Frequencies and percentages (in parentheses) of the number of manipulations that
were presented alongside each type of purported validity evidence (i.e., a citation
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indicating published research that the manipulation had been acquired from, a pilot
validity study, and/or a manipulation check measure).
No Citation

No Check

With Check

With Citation

Not Piloted

Piloted

Not Piloted

Piloted

146

35

36

4

(41.96%)

(10.06%)

(10.34%)

(1.15%)

63

37

26

1

(18.10%)

(10.63%)

(7.47%)

(0.29%)

Figure 4. Alluvial plot depicting distributions of the types of purported validity evidence
reported for each manipulation.
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Citations from previous publications. Of all manipulations, 67 (19.25%) were
paired with a citation that indicated the manipulation was used in previously published
research. Of these cited manipulations, 16 (23.88%) were described as being modified
in some way from their original version. The majority of the remaining 51 cited
manipulations were not described in a way in which it was clear whether they had been
modified from the original citation or not. Therefore, the number of modified
manipulations provided here may be an underestimate of their presence in the larger
literature.
Manipulation checks. Across all manipulations, 127 (36.49%) were
accompanied by a manipulation check measure. These 127 manipulation checks took
the form of self-report questionnaires (n = 105; 82.68%), coded behavior (n = 3; 2.36%),
behavioral task performance (n = 9; 7.09%), or an unspecified format (n = 10; 7.87%;
Figure 5). Of the 105 self-report manipulation check questionnaires, 68 (64.76%) were
comprised of a single item and the rest included a range of items: M = 1.68, SD = 1.27,
range = 1 - 10 (Figure 5).
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Figure 5. Alluvial plot depicting distributions of the types of manipulation check
measures reported for each manipulation and numbers of self-report items.

Suspicion Probes
Of all manipulations, only 31 (8.90%) were accompanied by a suspicion probe.
Probing procedures were invariably described in vague terms (e.g., ‘a funnel interview’)
and no experimenter scripts or sample materials were provided that gave any further
detail. Of these probed manipulations, only five (16.10%) from two articles reported that
they excluded ‘suspicious’ participants from analyses. The exact criteria for what
determined whether a participant was ‘suspicious’ or not was not provided in any of
these cases nor was the impact of excluding these participants estimated.
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Exploratory Analyses
Random assignment. We found that 205 (62.31%) of between-participants
manipulations declared that participants were randomly assigned to conditions. No
articles described the method they used to randomly assign participants.
Pilot validity study meta-analyses. Pilot validity studies were reported as
purported validity evidence for 77 (22.13%) of all manipulations. However, the majority
of these studies either did not report inferential statistics, described the results too
vaguely to identify the target effect, or were drawn from overlapping samples of
participants. Often, the results of pilot validity studies were summarized in a qualitative
fashion without accompanying inferential statistics or methodological details (e.g., “Pilot
testing suggested that the effect ... tended to be large”; Gill & Cerce, 2017, p. 364).
Based on the 15 pilot validity study effects that we could extract, p-curve analyses
revealed that pilot validity studies exhibited remarkable evidentiary value and were
statistically powered at 99% (Figure 6).
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Figure 6. Results of the p-curve analysis on pilot validity study effects.

Exploratory random-effects meta-analyses on 14 of the Fisher’s Z-transformed
pilot validity effects (one effect could not be translated into an effect size estimate)
revealed an overall medium-to-large effect size, r = .46 [95% CI = .34, .59], SE = 0.06, Z
= 7.28, p < .001, with significant underlying inter-study heterogeneity, Q(13) = 136.70, p
< .001. The average sample size of these studies was N = 186.47, which explains the
high statistical power we observed for such relatively strong effects. Given that the Little
evidence was found for publication bias in pilot validity studies (see Supplemental
Document 1).
Manipulation check meta-analyses. Of the 127 manipulations with
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manipulation checks, six did not report the results of the manipulation check and 14
others reported incomplete inferential statistics (e.g., a range of p-values, no test
statistics) such that it was difficult to verify the veracity of their claims. From these
manipulation checks, 82 independent manipulation check effects were extracted and
submitted to exploratory p-curve analyses, which revealed that manipulation checks
exhibited remarkable evidentiary value and were statistically powered at 99% (Figure 7).
Figure 7. Results of the p-curve analysis of manipulation check effects.

Exploratory random-effects meta-analyses on these Fisher’s Z-transformed
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manipulation check effects revealed an overall medium-to-large effect size, r = .55 [95%
CI = .48, .62], SE = 0.03, Z = 16.31, p < .001, with significant underlying inter-study
heterogeneity, Q(81) = 2,167.90, p < .001. The average sample size of these studies
was N = 304.79, which explains the high statistical power we observed for such
relatively strong effects. No evidence was found for publication bias (see Supplemental
Document 1).
Internal consistency of manipulation checks. Among the 37 manipulation
checks that took the form of multiple item self-report scales, exact Cronbach’s alphas
were provided for 18 (48.65%) of them and these estimates by-and-large exhibited
sufficient internal consistency: M = .83, SD = .12, range = .49 - .98.
Validity of manipulation checks. Crucially, only eight of all of the manipulation
checks (6.30%) were accompanied by a citation indicating that the check was acquired
from previous research. After reading the cited validity evidence for each case, only six
(4.27%) manipulation checks actually met the criteria for established validation, taking
the forms of the Need Threat Scale (NTS; Williams, 2009) and the Positive Affect
Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988).
Discussion
Construct valid measures in psychology are able to accurately capture the target
construct and not extraneous variables (Borsboom et al., 2004; Cronbach & Meehl,
1955; Embretson, 1983; Strauss & Smith, 2009). Such construct validity is not limited to
psychometrics but applies equally to experimental manipulations of psychological
processes. Indeed, construct valid manipulations must affect their intended construct in
the intended way, and not exert their effect via confounding variables (Cook &
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Campbell, 1979). To better understand the current practices through which
experimental social psychologists provide evidence that their manipulations possess
construct validity, we examined published articles from the field’s flagship journal: JPSP.
Chief among our findings was that approximately 42% of experimental
manipulations were paired with no evidence beyond face validity of their underlying
construct validity — no citations, no pilot validity testing, and no manipulation checks.
Indeed, the most common approach in our review was that of presenting no construct
validity evidence whatsoever. To the extent that this estimate generalizes across the
field, this suggests that social psychology’s experimental foundations rest upon
considerably unknown ground instead of empirical adamant. In what follows, we
highlight other key findings from each domain of our meta-analysis, while providing
recommendations for future practice in the hope of improving the state of experimental
psychological science.
Prevalence and Complexity of Experimental Manipulations
At a first glance, we find that experimental manipulation is alive and well in social
psychology. A little more than two-thirds of the studies we reviewed had at least one
experimental manipulation. Suggesting a preference for simplicity, over 90% of studies
with manipulations employed only one or two manipulations, and a similar number of
manipulations contained only two or three conditions. This prevalence of relatively
simple experimental designs is promising as exceedingly complex designs (e.g., a 2 x 3
x 2 factorial design) undermine statistical power and inflate type I and II error rates
(Smith, Levine, Lachlan, & Fediuk, 2002).
Between- Versus Within-Participants Designs
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Over 90% of manipulations were conducted in a between-participant manner,
demonstrating a neglect of within-participants experimental designs. Within-participants
designs are able to maximize statistical power, as compared to between-participants
designs (Aberson, 2019). As such, the over-reliance we observed on betweenparticipants designs may undermine the overall power of the findings from experimental
social psychology. However, many manipulations may simply be impossible to present
in a repeated-measures fashion without undermining the internal validity thereof.
Random Assignment and the Lack of Detail in Descriptions of Manipulations
Of the between-participants manipulations, a considerable number
(approximately two-fifths) failed to mention whether participants were randomly
assigned to their experimental conditions. Given that random assignment is a necessary
condition for a true experimental manipulation (Cook & Campbell, 1979; Wilson et al.,
2010), explicit statements of what assignment procedure was used to place participants
in their given condition should be included in every report of experimental results.
Furthermore, none of the manipulations that did mention random assignment to
condition described precisely what procedure was used to randomize the assignment
process. Without this information, it is impossible to know if condition assignment was
truly randomized or perhaps the randomization procedure could have introduced a
systematic bias of some kind. Relatedly, we did not learn about whether or how withinparticipants manipulations randomized the order of the conditions across participants.
Future research would benefit from examining the prevalence of these practices and
their impact on the construct validity of within-participants manipulations.
This lack of information about random assignment reflected a much more
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general lack of basic information that authors provided about their manipulations. It was
often the case where manuscripts did not even mention the validity information we
sought. Pilot validity studies and manipulation checks were frequently described in a
cursory fashion, absent necessary methodological detail and inferential statistics. More
transparency is needed in order to evaluate each manipulation’s validity and for
researchers to replicate the procedure in their own labs. Towards this end, we have
created a checklist of information that we hope peer reviewers will apply to new
research in order to ensure that each manipulation, manipulation check, and pilot
validity study is described in sufficient detail (Appendix A). We further encourage
experimenters to use this checklist to adequately detail these important aspects of their
experimental methodology.
Previously Used vs. ‘On The Fly’ Manipulations
Approximately 80% of manipulations were not acquired from previous research
and were instead created ad hoc for a given study. This suggests that researchers
heavily rely upon ‘on the fly’ manipulation (term adapted from Flake et al., 2017), in
which ad hoc manipulations are routinely created from scratch to fit the parameters of a
given study. The prevalence of this ‘on the fly’ manipulation is almost twice that of ‘on
the fly’ measurement in social and personality psychology (~46%; Flake et al., 2017).
This prevalence rate may be inflated by a tendency for authors to simply fail to provide
such citations for manipulations that have, in fact, been implemented in prior
publications. We encourage experimenters to cite publications that empirically examine
the validity of their manipulations, whenever they exist. These ad hoc procedures
appear to acutely afflict experimental designs and future work is needed to determine
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the reasons underlying this disproportionate practice.
The field’s reliance on creating manipulations de novo is concerning. This
practice entails that much time and resources are spent on creating new manipulations
instead of implementing and improving upon existing, validated manipulations. This
tendency towards ‘on the fly’ manipulation may reflect psychological science’s bias
towards novelty and away from replicating past research (Neuliep & Crandall, 1993),
which has known adverse consequences (Open Science Collaboration, 2015). We
therefore recommend that experimenters avoid ‘on the fly’ manipulation and instead
employ existing, previously validated manipulations whenever possible
(Recommendation 1), though we note few of such manipulations are likely available.
Of the relatively small number of manipulations that were acquired from previous
research, roughly one-fourth of them were modified from their original form. This is likely
an underestimate of modification rates, as none of the articles we coded explicitly stated
that their manipulation was not modified in any way. As such, modification rates may be
considerably higher. This practice can have consequences as modifying a manipulation
undermines the established validity of that manipulation, just as modifying a
questionnaire often requires it to be re-validated (Flake et al., 2017). This practice of
unvalidated modification compounds these issues when the original manipulation that
has been modified was never validated itself. We therefore recommend that
experimenters avoid modifying previously validated manipulations whenever possible
(Recommendation 2A). When modification is unavoidable, we recommend that
investigators re-validate the modified manipulation prior to implementation
(Recommendation 2B).
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We realize that Recommendations 1 and 2 are likely to be difficult to adhere to
given the pessimistic nature of our findings. Indeed, it is difficult to avoid ‘on the fly’
manipulation development and modification when there are no validated versions of a
given manipulation already in existence. However, we are optimistic that if
experimenters begin to improve their validation practices, this will not be an issue for
long. These recommendations are given with that bright future in mind.
Pilot Validity Testing
Approximately one in five manipulations were associated with a pilot validity
study prior to implementation in hypothesis testing. This low adoption rate of pilot
validity studies suggests that the practice of pilot validity testing is somewhat rare, which
is problematic as such testing is a critical means of establishing the construct validity of
a manipulation (Ellsworth & Gonzalez, 2003; Wilson et al., 2010). Pilot validity testing
has several advantages over simply including manipulation checks during hypothesis
testing. First, pilot validity testing prevents unwanted effects of a manipulation check
from intruding upon other aspects of the study (Hauser et al., 2018). Second, pilot
validity studies allow for changes to be made to the manipulation to optimize its effects
before it is implemented. Pilot validity testing would further ensure that time and
resources are not wasted on testing hypotheses with manipulations of unknown
construct validity. We therefore recommend that experimenters conduct well-powered
pilot validity studies for each manipulation prior to implementation in hypothesis testing
(Recommendation 3A).
These relatively rare reports of pilot validity studies may have been artificially
suppressed by the practice of not publishing pilot validity evidence (Westlund & Stuart,
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2017). However, all pilot validity evidence should be published alongside the later
studies it was used to develop in order to transparently communicate the evidence for
and against the validity of the given manipulation (Asendorpf et al., 2013). Keeping pilot
validity studies behind a veil may also reflect a broader culture that under-values this
crucial phase of the manipulation validation process. Pilot validity studies should not be
viewed as mere ‘dress rehearsals’ for the main event (i.e., hypothesis testing), but
should be granted the same importance, resources, and time as the studies in which
they are subsequently employed. Robust training, investment, and transparency in pilot
validity testing will produce more valid manipulations and therefore, more valid
experimental findings. We therefore recommend that the results of pilot validity studies
should be published as validation articles (Recommendation 3B) and these validation
articles should be accompanied by detailed protocols and stimuli needed to replicate the
manipulation (Recommendation 3C).
On an optimistic note, meta-analyses revealed that pilot validity studies exhibited
substantial evidentiary value and a robust meta-analytic effect size. These findings
imply that researchers are conducting pilot validity tests that capture real and impactful
effects and are not just capitalizing on sources of flexibility or variability. Little evidence
of p-hacking (Simonsohn et al., 2014) or publication bias were observed, suggesting
that researchers are not simply selectively reporting their pilot validity data to artificially
evince an underlying effect, nor are they merely submitting unsuccessful pilot validity
studies to the ‘file drawer’ and cherry picking those that obtain effects. These metaanalyses also revealed that these studies were statistically powered to a maximal
degree, arguing against characterizations of pilot validity studies as underpowered
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(Albers & Lakens, 2018; Kraemer et al., 2006).
Manipulation Checks
Approximately one-third of manipulations were paired with a manipulation check
measure. This estimate is much lower than those from other meta-analyses. Hauser
and colleagues (2018) reported that 63% of articles in the Attitudes & Social Cognition
section of 2016 JPSP included at least one manipulation check. Sigall and Mills (1998)
reported that 68% of JPSP articles in 1998 reported an experimental manipulation. The
differences in our estimates are likely due to our focus at the manipulation-level, rather
than the article-level, which we employed because articles present multiple studies with
multiple manipulations and article-level analyses obscure these statistics. We also
applied a strict definition of a manipulation check, whereas the authors of these other
investigations may have counted any measure that the authors referred to as a
‘manipulation check’. It is also possible that manipulation check prevalence rates have
actually decreased in recent years, due to published critiques of manipulation checks
(e.g., Fayant et al., 2017; Sigall & Mills, 1998).
A central issue with manipulation checks is that they intrude upon the
experiment, calling participants’ attention and suspicion to the manipulation and
subsequently to the construct under study (Hauser et al. 2018). For instance, asking
participants how rejected they felt may raise suspicions about the ball-tossing task they
were just excluded from. Such effects can be manifold and insidious, causing
participants to guess at the experimenters’ hypotheses, heighten their suspicion,
change their thoughts or feelings by reflecting upon them, or change the nature of the
manipulation itself (Hauser et al., 2018). However, the concerns raised by these
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critiques are obviated if the manipulation check is administered during the pilot
validation of the manipulation and excluded during implementation of the manipulation
in hypothesis testing. We therefore recommend that experimenters administer
manipulation checks during the pilot validity testing of each manipulation
(Recommendation 4A) and post-pilot manipulation checks should only be administered
if they do not negatively impact other aspects of the study (Recommendation 4B).
Pilot validity studies may differ substantially from the primary experiments that
employ the manipulations that they seek to validate. Indeed, the presence of other
manipulations, measures, and environmental factors might lead a manipulation that
exhibited evidence of possessing construct validity to no longer exert its ‘established’
effect on the target construct. When such differences occur between pilot validity
studies and focal experiments, including a manipulation check in the focal experiment
could establish whether these changes have affected the manipulation’s construct
validity. If there are legitimate concerns that including a manipulation check could
negatively impact the validity of the manipulation, then experimenters could randomlyassign participants to either receive the check or not in order to estimate the effect that
the check has on the manipulation’s hypothesized effects (assuming sufficient power to
detect such effects).
As with the manipulations themselves, the overwhelming majority of manipulation
checks were created ad hoc for the given manipulation. The purported validity evidence
provided for the manipulation checks was often simple face validity and in some cases,
a Cronbach’s α. Many were single-item self-report measures. These forms of purported
validity evidence are insufficient to establish the construct validity of a measure (Flake
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et al., 2017). Not knowing whether the check captured the latent construct of interest, or
instead tapped into some other construct(s), renders any inferences drawn upon such
measures theoretically compromised. We therefore recommend that experimenters
validate the instruments they use as manipulation checks prior to use in pilot validity
testing (Recommendation 4C). Requiring that manipulation checks be validated would
entail a large-scale shift in the practices of experimental social psychologists, who
would now often find themselves having to preempt new experiments with the task of
creating and validating a new state measure. This would require a new emphasis on
training in psychometrics, resources devoted to the manipulation check validation
process, and rewards given to those who do so.
Meta-analyses revealed that manipulation checks exhibited evidentiary value and
a robust meta-analytic effect size. Though these findings are promising indicators that
the manipulations employed in these studies exerted true effects that these checks
were able to capture, they cannot speak to the underlying construct validity of these
manipulation effects. Indeed, just because manipulations are exerting some effect on
their manipulation checks, these findings do not tell us whether the intended aspect of
the manipulation exerted the observed effect or whether the manipulation checks
measured the target construct. Manipulation check effects were also maximally
statistically powered, which implies that manipulations are at least well powered enough
to influence their intended constructs. As with pilot validity studies, there was no
evidence for publication bias.
Suspicion Probes
Only approximately one-tenth of manipulations assessed the extent to which
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participants were suspicious of the deceptive elements of the study. Though studies
vary in the extent to which they are deceptive, almost all experimental manipulations
entail some degree of deception in that participants are being influenced without their
explicit awareness of the full nature and intent of the manipulation. As such, the majority
of studies were unable to estimate the extent to which participants detected their
manipulation procedures. Even fewer adequately described how suspicion was
assessed, often referring vaguely to an experimenter interview or an open-ended survey
question. No specific criteria were given for what delineated ‘suspicious’ from ‘nonsuspicious’ participants, and only five studies excluded participants from the former
group. Given that no well-validated, standardized suspicion assessment procedures
exist and there is little in the way of data on what effect that removing ‘suspicious’
participants from analyses might have on subsequent results (Blackhart et al., 2012),
we do not make any recommendations in this domain. Much work is needed to establish
the best practices of suspicion assessment and analysis.
Size and Duration of Manipulation Effects
Although many articles established the size of a manipulation’s effect on the
manipulation check, no manipulation checks repeatedly assessed any manipulation’s
effect in order to estimate the timecourse of these effects. The effect of a given
experimental manipulation wanes over time (e.g., Zadro, Boland, & Richardson, 2006)
and its timecourse is a critical element to determine for several reasons. First,
experimenters need to know if the manipulation’s effect is still psychologically active at
the time point in which they administer their outcome measures, and its strength at that
given timepoint. This would allow experimenters to identify an experimental ‘sweet spot’
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when the manipulation’s effect is strongest. Second, for ethical reasons it is crucial to
ensure that the manipulation’s effect has adequately decayed by the time the study has
ended and participants are returned to the real world. This is especially important when
the manipulated process is distressing or interferes with daily functioning (Miketta &
Friese, 2019). We therefore recommend that whenever possible, that experimenters
estimate the timecourse of their manipulation’s effect by repeatedly administering
manipulation checks during pilot validity testing (Recommendation 5).
Estimating the Nomological Shockwave via Discriminant Validity Checks
Across the manipulations we surveyed, construct validity was most often
assessed (when it was assessed) by estimating the manipulation’s effect on the
construct that the manipulation was primarily intended to affect. However, a requisite of
construct validity is discriminant validity, such that the given manipulation influences the
target construct and not a different, confounding construct (Cronbach & Meehl, 1955).
Absent this practice, ‘successful’ manipulation checks may obscure the possibility that
although the manipulation influences the desired construct, it also impacts a related,
non-targeted variable to a confounding degree. In this context, discriminant validity can
be established by examining the manipulation’s nomological shockwave (i.e., the
manipulation’s effect on other constructs that exist in within the target construct’s
nomological network). This can be done by administering discriminant validity checks,
which are measures of constructs within the target construct’s nomological network. In
its simplest form, the nomological shockwave can empirically established by
demonstrating that the manipulation’s largest effect is upon the target construct and
then exerts progressively weaker and non-overlapping effects on theoretically-related
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constructs as a function of their proximity to the target construct in the nomological
network. We therefore recommend that experimenters administer measures of
theoretically related constructs in pilot testing (i.e., discriminant validity checks;
Recommendation 6A) and that these are used to estimate the nomological shockwave
of the manipulation (Recommendation 6B).
Estimating the nomological shockwave by simply comparing effect sizes and
their confidence intervals is admittedly a crude empirical approach. Inherently, the
shockwave rests on the assumption that the manipulation exerts a causal effect on the
target construct, this target construct then exerts a causal effect on the discriminant
validity constructs by virtue of their latent associations. Ideally, causal models could test
this sequence of effects, though such quantitative approaches are often limited in their
abilities to do so (Fiedler, Schott, & Meiser, 2011). Future research is needed to
understand the accuracy and utility of employing causal modeling to estimate
nomological shockwaves.
Limitations and Future Directions
This project only examined articles from JPSP and did not include a wider array
of publication outlets in social psychology. It may be that our assessment of validation
practices would change if we had cast a wider meta-analytic net. Future work should
test whether our findings replicate in other journals and in other subfields of psychology.
Other experimentally focused fields such as cognitive, developmental, and biological
psychology may also vary in their approaches to the validation of their experimental
manipulations. Future research is needed in these areas to see if this is the case. We
also used subjective codes and definitions of the manipulation features that we coded,
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allowing for our own biases to have influenced our findings. We have made all of our
codes publicly available so that interested parties might review them for such biases
and modify the codes according to their own sensibilities and examine their effect on
our results. Indeed, we do not see our findings as conclusive but that the coded dataset
we have created will be a resource for other investigators to examine in the future.
Conclusion
Experimental manipulations are the methodological foundation of much of social
psychology. Our meta-analytic review suggests that the construct validity of such
manipulations rests on practices that could be improved. We have made
recommendations for how to make such changes, which largely revolve around
translating the validation approach taken towards personality questionnaires to
experimental manipulations. This new model would entail that validated manipulations
are used whenever available and when new manipulations are created, they are
validated (i.e., pilot validated) prior to implementation in hypothesis testing. Validity
would then be established by demonstrating that the manipulation has its strongest
effect on the target construct and theoretically appropriate effects on the nomological
network surrounding it. Adopting this model would mean a dramatic change in practices
for most laboratories in experimental social psychology. The costs inherent in doing so
should be counteracted by a rise in replicability and veridicality of the field’s findings.
We hope that our assessment of the field’s practices is an important initial step in that
direction.
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Appendix A
Peer Reviewer Manipulation Information Checklist
Below are pieces of information that should be included for research using experimental
manipulations in psychology. If you don’t see them mentioned, consider requesting that
the authors ensure that this information is explicitly stated in the manuscript.



























The number of manipulations in each study.
The number of conditions in each manipulation.
The definition of the construct that each manipulation was intended to affect.
Whether each manipulation was administered between- or within-participants.
Whether random assignment (for between-participants designs) or counterbalancing
(for within-participants designs) were used in each manipulation.
How random assignment or counterbalancing was conducted in each manipulation.
Whether each manipulation was acquired from previous research or newly-created
for the study.
The pre-existing validity evidence for each manipulation that was acquired from
previous research.
Whether each manipulation that was acquired from previous research was modified
from the version of the manipulation detailed in the previous research.
The validity evidence for each manipulation that was modified from previous
research.
Whether each manipulation was pilot tested prior to implementation.
The validity evidence for each measure employed in each pilot study.
The pilot validity evidence for each manipulation that was pilot tested.
The detailed Methods and Results of each pilot study.
Whether each manipulation was paired with a manipulation check that quantified the
manipulation’s target construct.
The validity evidence for each manipulation check.
Whether each manipulation was paired with a discriminant validity check that
quantified potentially confounding constructs.
The validity evidence for each discriminant validity check.
Whether deception-by-omission was used for each manipulation (i.e., facts about the
manipulation were withheld from participants).
Whether deception-by-commission was used for each manipulation (i.e., untrue
information about the manipulation was provided to participants).
Whether each deceptive manipulation was paired with a suspicion probe.
The methodological details of each suspicion probe.
The validity evidence for each suspicion probe.
How each suspicion probe was scored.
How participants were deemed to be suspicious or not for each suspicion probe.
How suspicious participants were handled (e.g., excluded from analysis, suspicion
used as a covariate) in each manipulation study.
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Supplemental Document 1
Testing for Publication Bias Among Manipulation Checks
No evidence was found for publication bias among manipulation checks, as
evidenced by a significant trim-and-fill correction (Duval & Tweedie, 2000), r = .60 [.53,
.67]. Funnel plot asymmetry was not observed via a non-significant rank correlation test
(Begg & Mazumdar, 1994), ᴛ = -0.09, p = .244, and an Egger’s test (Egger, Smith,
Schneider, & Minder, 1997), Z = -1.12, p = .262, tests (Supplemental Figure 1). Failsafe N analyses (Orwin, 1983) suggested that 207,792 studies with non-significant
results would have to be added to the meta-analysis to reduce the meta-analytic
manipulation check effect to non-significance. The forest plot of these effects is
presented in Supplemental Figure 2.
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Supplemental Figure 1. Funnel plot of manipulation check effects, in which each
manipulation’s effect on the manipulation check (in Cohen’s d) is plotted against its
standard error.
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Supplemental Figure 2. Forest plot of manipulation check effects, in which each
manipulation’s effect on the manipulation check (in
Cohen’s d) is plotted along with its 95% confidence
interval. The overall meta-analytic effect and 95%
confidence interval around that meta-analytic effect is
represented at the bottom of the figure.
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Testing for Publication Bias Among Pilot Validity Studies
Little evidence was found for publication bias among pilot validity studies, as
evidenced by a trim-and-fill correction, which returned an unchanged meta-analytic
effect of r = .46 [.34, .59]. More evidence against publication bias was obtained via a
non-significant rank correlation test for funnel plot asymmetry, ᴛ = 0.32, p = .127, and a
non-significant Egger’s test for asymmetry, Z = 0.98, p = .329 (Supplemental Figure 3).
Fail-safe N analyses suggested that 2,458 studies with non-significant results would
have to be added to the meta-analysis to reduce the meta-analytic pilot validity test
effect to non-significance. The forest plot of these effects is presented in Supplemental
Figure 4.
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Supplemental Figure 3. Funnel plot of pilot validity study effects, in which each piloted
manipulation’s effect on the pilot validity study’s manipulation check (in Cohen’s d) is
plotted against its standard error.
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Supplemental Figure 4. Forest plot of pilot validity study effects, in which each piloted
manipulation’s effect on the pilot validity study’s manipulation check (in Cohen’s d) is
plotted along with its 95% confidence interval. The overall meta-analytic effect and 95%
confidence interval around that meta-analytic effect is represented at the bottom of the
figure.

