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On effects that do occur versus
effects that can be made to occur

Markus Brauer* and Kevin R. Kennedy

Department of Psychology, University of Wisconsin-Madison, Madison, WI, United States

Following Douglas Mook’s lead we distinguish between research on “effects that
can be made to occur” and research on “effects that do occur” and argue that
both can contribute to the advancement of knowledge. We further suggest that
current social psychological research focuses too much on the former type of
effects. Given the discipline’s emphasis on innovation, many published effects are
shown to exist under very specific circumstances, i.e., when numerous moderator
variables are set at a particular level. One often does not know, however, how
frequently these circumstances exist for people in the real world. Studies on effects
that can be made to occur are thus an incomplete test of most theories about
human cognition and behavior. Using concrete examples, this article discusses
the shortcomings of a field that limits itself to identifying effects that might—or
might not—be relevant. We argue that it is just as much a scientific contribution
to show that a given effect actually does occur as it is to provide initial evidence
for a new effect that could turn out to be important. The article ends with a series
of suggestions for researchers who want to increase the theoretical and practical
relevance of their research.
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Introduction

In 1983, Douglas Mook wrote a passionate rebuttal to the then common criticism of
the increasingly artificial nature of psychological experiments. Even a finding that does not
generalize to the real world can advance knowledge, he argued (Mook, 1983). “One might
use the lab not to explore a known phenomenon, but to determine whether such and such
a phenomenon exists or can be made to occur” [emphasis added] (p. 385). In some studies
the researchers’ intention is to generalize and to apply their findings to real-life settings.
But in other studies, the researchers’ goal is to provide an initial test for a mechanism or to
“demonstrate the power of a phenomenon by showing that it happens even under unnatural
conditions that ought to preclude it” (p. 382). Mook, who talked about all sub-disciplines of
psychology, argued that both types of studies contribute to scientific progress.

In the present paper, we build upon Mook’ influential article and distinguish between
“effects that can be made to occur” and “effects that do occur.” We propose that social
psychology has turned into a discipline that focuses almost entirely on effects that can be
made to occur, which has negatively affected theory development and limited the impact of
social psychological research. We begin by defining the difference between effects that can be
made to occur and effects that do occur. Then, using concrete examples, we explain how an
emphasis on the former has limited the development of social psychological theory. Finally,
we outline several measures that researchers can take if their goal is to claim that a certain
effect “does occur” and thus has theoretical and practical relevance.
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Two different types of effects

Research conducted by social psychologists varies along a
continuum (see Figure 1). On the one end of the continuum are
studies that are designed to examine whether certain effects “can
be made to occur.” The goal of these studies is to provide initial
support for a new idea or to examine a mechanism. They frequently
have low external validity, i.e., the findings do not generalize across
samples, materials, outcomes, and settings. The methods have been
chosen to maximize the likelihood of the effect occurring, which
often involves running the study in the laboratory. These studies
examine whether something can happen or whether a particular
phenomenon is so robust that it can be observed even under
circumstances that decrease its likelihood of occurrence. They allow
researchers to identify factors that might be relevant for a given
phenomenon and thus help them generate predictions for later
studies in naturalistic settings.

On the other side are studies that test whether certain effects
“do occur.” Here the goal is to determine if a hypothesized effect
plays a role in human cognition and behavior in real life-settings.*
These studies often have high external validity, and the methods
are designed to create psychological states that resemble those in
real-life settings. The researchers’ intent is to generalize and to
make statements about how people, or subgroups of people, think,
feel, and behave. These studies examine whether something does
happen, whether a particular factor is relevant in the real world,
or whether a particular mechanism can be leveraged to change
cognitions or behaviors to address social issues.

Note that the distinction between effects that can be made to
occur and effects that do occur only marginally overlaps with other
dichotomies such as laboratory vs. field research, experimental vs.
correlational studies, and basic vs. applied research. Likewise, the
distinction is related to but different from the discussions on the
lack of representative samples (Carlson, 1984; Sears, 1986; Henrich
et al., 2010; Roberts et al., 2020), the reproducibility crisis (Pashler
and Wagenmakers, 2012), and the utility of social psychological
research to help solve societal problems (the “relevance crisis,’
Giner-Sorolla, 2019; the “practicality crisis,” Berkman and Wilson,
2021). As we describe below, it is possible to conduct a reproducible
field experiment with a representative sample that examines an
effect that can be made to occur. It is also possible for a
research program to demonstrate that an effect does occur without
contributing much to the field’s understanding of human cognition
and behavior in real life-settings.

Effects that can be made to occur

Much of social psychology consists of testing a given theory
under specific circumstances. In the typical introduction of a
scientific article, the authors (us included) propose theory-derived
predictions such as “If theory A is correct, then X should
influence Y.” They then report one or more empirical studies
with experimental material and procedures that were chosen to
maximize the likelihood of finding empirical support for a causal

1 We include emotion and motivation in the generic term "human

cognition and behavior.”
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effect of X on Y. Finally, the authors conclude in the General
Discussion that they have provided evidence for the idea that X
causes Y or, if they are cautious, that X may cause Y. They usually
fail to mention that X is likely to cause Y only under the very
specific (and maybe even highly unusual) circumstances that they
created for their studies. Many published articles show that a given
effect can be made to occur, but they do not provide any insight on
whether the effect actually does occur with reasonable frequency
in people’s daily lives. In other words, these studies are consistent
with the proposition that a given effect might play a role in human
cognition and behavior, but the reported research does not provide
any insight in whether the effect actually does play a role (for a
similar claim see Cialdini, 1980; Baumeister et al., 2007; Mortensen
and Cialdini, 2010).

Without a doubt, research on effects that can be made to
occur has provided extremely valuable insights and contributed
to theory development. Good examples are Milgram’s (1974)
landmark studies on obedience and Asch’s (1951) research on
conformity. In their daily lives, individuals are rarely asked to shock
strangers or judge the length of a line in a group setting. The
goal was not to recreate the real world, but instead to examine
whether relatively minor forms of social influence or situational
pressures can produce consequential behavioral responses. And the
finding was “Yes, they can!” More so than anyone would have
predicted. In a similar vein, valuable contributions were made by
research on priming, salience effects, heuristics, biases, framing
effects, the exposure to subliminally presented stimuli, and the
influence of emotion states on judgments and decision. It has been
shown that subtle changes in wording or question order can affect
how people respond on opinion surveys (Schwarz, 1996) and that
unconscious biases can affect our reactions to individuals belonging
to certain social groups (Devine, 1989). As Prentice and Miller
(1992) have argued convincingly, it can be important to show
that a very minimal manipulation of an independent variable can
produce an effect, or that some experimental manipulation can
have an impact on a difficult-to-influence dependent variable. It
may sound circular, but effects that can be made to occur are
interesting when the theoretical question is whether something can
happen, rather than whether something does happen (Mook, 1983).
In sum, important scientific progress has been made with studies
that examine whether a certain effect can be made to occur, and
these studies should continue to have their rightful place in social
psychological research.

We suggest, as others have before (Snyder and Ickes, 1985;
Cialdini, 2009), that a discipline can advance knowledge only
if it examines both types of effects, those that can be made to
occur and those that do occur. For most social psychological
theories, it is necessary to examine at some point whether an
effect, which has been observed with very specific methods, is
found in circumstances that occur with reasonable frequency
in peoples daily lives or generalizes across different samples,
materials, outcomes, and settings. Without this step, one will never
know if the observed effect actually does play a role in human
cognition and behavior, which is the primary purpose of most social
psychological theories.

The shortcomings of a near-exclusive focus on effects that can
be made to occur may not be immediately apparent. We will thus
use a concrete example to illustrate it. The article discussed below
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FIGURE 1

The two types of studies that are conducted in social psychological research (based on Mook, 1983)
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was chosen because (a) it is highly representative of the kind of
studies that we social psychologists conduct, (b) was co-authored
by two researchers who have made important contributions to the
field, have stellar reputations, and for whom we have the utmost
respect, and (c) describes a phenomenon that has been examined
in great depth by at least one later publication.

A concrete example

Song and Schwarz (2009) examined if “fluency” can have a
causal effect on risk perception. Based on a solid theory that had
received ample empirical support in previous years, they predicted
that stimuli that can be processed with greater ease will be perceived
as entailing fewer risks. They generated 16 ostensible food additives
and, based on a pilot study, selected five names that were relatively
easy to pronounce and five names that were relatively difficult
to pronounce. Participants in the main experiment rated the
hazard posed by each of the 10 ostensible food additives. On
average, the five difficult-to-pronounce food additives were seen
as significantly more harmful than the five easy-to-pronounce
ones. The authors replicated this effect in a second study with the
same stimuli and using the same within-subjects design. They also
conducted a third study in which participants evaluated ostensible
amusement park rides and judged the three rides with difficult-
to-pronounce names as more adventurous than the three rides
with easy-to-pronounce names, regardless of whether a ride being
adventurous was presented as a positive (“exciting”) or negative
(“risky”) characteristic.

Frontiers in Social Psychology

Song and Schwarz’s (2009) research is representative of a
common approach to social psychological research: The authors
propose a theory-derived prediction and then examine whether
the effect can be made to occur. Except for minor methodological
shortcomings, the reported studies satisfy the criteria of rigorous
science. Their research is of interest for the purpose of the present
article because Bahnik and Vranka (2017) conducted extensive
follow-up research on the same psychological phenomenon and
found that the effect depended on particular details of the method.

Bahnik and Vranka (2017) replicated the original results when
they used exactly the same 10 stimuli as Song and Schwarz (2009)
in Study 1. However, when they used a standardized procedure to
generate 50 new names for ostensible food additives and used these
names as stimuli, there was no relationship between the ease with
which the food additives could be pronounced and their perceived
harmfulness. Bahnik and Vranka found similar null effects when
they asked participants to rate the perceived risk of easy- and
difficult-to-pronounce criminals, cities in war-stricken Syria, and
beach resorts at the Turkish Riviera. It appears that Song and
Schwarz studied an effect that can be made to occur under very
specific circumstances, but that goes away when minor, seemingly
unimportant elements of the experiment are changed.

When the stars are aligned

Examining the evidence Song and Schwarz (2009) generated in
favor of their prediction leads to several important considerations.
Like most of us, they used a very specific method (participants,
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stimulus material, and procedure). However, from simply reading
the article, one does not know which elements of the method are
essential for the effect to occur. Song and Schwarz’s results can
be described as follows (see Figure 2): Fluency has a causal effect
on risk perception if one (a) asks participants to rate multiple
food additives, (b) uses the authors’ original stimuli (but not
other stimuli that were generated with a standardized procedure),
(c) gives participants no information except the names of the food
additives, (d) uses names that the participants have never heard
before, (e) operationalizes fluency through pronounceability, (f)
uses a within-subjects design (i.e., exposes participants to both easy-
to-pronounce and hard-to-pronounce food additives), (g) uses
harmfulness ratings as the indicator for perceived risk, (h) uses
college students at a large Midwestern university as participants,
and (i) tests participants in a context-less situation in which their
responses bear no consequences.

The variables listed in the previous paragraph are typically
known as moderators. Figure 2 illustrates that Song and Schwarz set
a large number of moderator variables at specific levels, and neither
the authors nor the readers know whether the effect persists if one
or more of these moderators are set at a different level. Bahnik and
Vranka (2017) showed that the effect disappears if either (a) or (b)
are changed. It may be equally necessary for other moderators to
be set at specific levels. For example, the effect may be limited to
Western, educated, industrialized, rich and democratic (WEIRD)
college students who make judgments about stimuli that they do
not care about (Henrich et al., 2010).

When does fluency affect risk perception? Based on the two
articles discussed in the previous paragraphs, a reasonable answer
to this question is “When all the stars are aligned” or, said
differently, when all moderator variables are set at the “right”
levels. We do not know, however, how frequently the stars are
aligned for people on this planet during their lifetime. These
circumstances could be quite frequent, or they could never occur.
Most people might go through life and never be in a situation in
which they judge the harmfulness of food additives without any
information about the product that contains these additives and
without a relevant goal in mind (e.g., protect a family member
who has allergies). Thus, although Song and Schwarz have shown
that the effect of fluency on risk perception might play a role in
risk-related thoughts, judgments, and actions, we do not know if,
and when, fluency actually does play a role. Consequentially, the
demonstration of the effect is useful in the sense that it provides
initial support for a new theoretical proposition but is of limited
utility when the goal is to develop comprehensive theories for
human cognition and behavior.

The issue is not unethical research
practices

Some readers may think that we are suggesting that Song
and Schwarz engaged in unethical research practices, which is
not at all our proposal. There is nothing wrong with the way
Song and Schwarz proceeded in their scientific exploration. They
simply did what many of us have done in numerous studies: They
generated a theoretically-derived prediction and then developed
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an experimental procedure that maximized the chances for the
hypothesized effect to occur. This is what we do as scientists.

To illustrate this point, we encourage readers to imagine that
their goal is to find out whether it is possible to use a hand saw to
cut down a tree with a one-foot diameter trunk. Would one pick
an average person and give them the first saw one can find? No,
one would probably find a strong logger with extensive experience
with hand saws and would give them the biggest and sharpest hand
saw that is available. As scientists, we proceed in the same way. If
our goal is to examine if a certain effect can be made to occur, we
choose a method that will maximize the likelihood that the effect
will actually emerge.

Fiedler (2011) described the situation quite accurately:
“Researchers [...] select stimuli, task settings, favorable boundary
conditions, dependent variables and independent variables,
treatment levels, moderators, mediators, and multiple parameter
settings in such a way that empirical phenomena become
maximally visible. In general, paradigms can be understood as
conventional setups for producing idealized, inflated effects”
(i.e., effects that can be made to occur, p. 163). He continues:
“The selection of stimuli is commonly considered a matter of the
researcher’s intuition. A ‘good experimenter’ is one who has a good
feeling for stimuli that will optimally demonstrate a hypothetical
effect.” (p. 164).

A similar point was made by Cialdini nearly 40 years ago when
he argued that the work of experimentalists is to “build a sensitive
and selective mechanism for snaring the predicted effect” (Cialdini,
1980, p. 23).

Song and Schwarz (2009) would have engaged in unethical
research practices if they had conducted multiple pilot studies
to identify names of food additives that are either both easy to
pronounce and appear to be safe, or both hard to pronounce and
appear to be harmful, and if they had then omitted to report these
pilot studies in the published article (Simmons et al., 2011). One
can safely assume that this is not how the authors proceeded.

Other ways of doing research are not exactly unethical but
are nevertheless problematic. One frequent situation is the one
in which the lead researcher and their collaborator(s) generate
the stimuli after having formulated the hypothesis. Without being
aware and despite their effort to avoid any bias, they may generate
a subset of stimuli for which the prediction holds. When Song
and Schwarz generated their stimuli, did they unconsciously come
up with names that were not only hard to pronounce but that
also sounded dangerous? We will never know, but it is interesting
that the observed effect disappeared when Bahnik and Vranka
(2017) used a more standardized procedure to generate easy- and
hard-to-pronounce names.

Another
the researchers conduct numerous studies and progressively

potentially problematic practice occurs when
modify the stimulus material and experimental procedure
until they get the effect to “work” and subsequently only
publish the studies in which the effect was statistically
significant. Most of us have heard conference speakers say
sentences like “after several trials we finally got the effect
that we wanted.” Such effects are either type I errors or are
limited to conditions in which a large number of moderator
variables need to be set at specific levels for the effect to occur
(Button et al., 2013).
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Most effects in the literature depend on a large number of moderator variables that are not identified by the authors.

We never make it past the molecule
stage

In many scientific fields, researchers start out by studying
effects that can be made to occur and then examine whether
these effects actually do occur. For example, in pharmacological
research, a vast number of potentially interesting effects are initially
identified but then only a tiny proportion of them turn out to
be relevant for drug development. Every year, researchers create
or screen thousands of new molecules with the goal of altering
specific biochemical processes in living organisms. Once it has
been shown that a molecule can produce a certain effect under
highly specific circumstances, it undergoes a series of tests in
increasingly complex environments, e.g., lead optimization testing
to minimize non-specific interactions, toxicity testing to verify
absorption, distribution, metabolism, and excretion, animal testing,
low-dose testing on healthy humans, large-scale clinical trials with
patients (Hughes et al., 2011). More than 99% of the molecules turn
out to be useless: Once they are tested in complex environments,
their effects don’t hold up for many possible reasons. The effects
turn out to be dependent on moderator variables being set at
particular levels that do not exist in the real world in that
combination, e.g., the effects are eliminated by other substances
or the molecules have undesirable side effects (Sun et al., 2022).
One way, then, to describe pharmacological research is as follows:
Initially, researchers demonstrate a large number of effects that can
be made to occur, but subsequent tests reveal that most of them
actually do not occur in living organisms (or cannot be leveraged
for the treatment of diseases).

Our proposition here is that psychological research frequently
does not make it past the molecule stage: We study psychological
effects that can be made to occur under specific circumstances,
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but we rarely examine if they do occur with reasonable frequency
in everyday life or if they can be leveraged to address a
societal problem.

Consider a second example from our own area of research on
prejudice reduction and intergroup relations. Social psychologists
have studied this topic for over 70 years (Dovidio et al., 2010).
They have identified numerous effects that can be made to occur.
And yet when it comes to giving concrete advice on how to reduce
prejudice, social psychologists have little to offer (Paluck et al.,
2021). Campbell and Brauer (2020) searched the literature with
the goal to identify studies on prejudice reduction that satisfy the
following three criteria: (1) The study was a randomized (or a
cluster-randomized) experiment, (2) The study assessed outcomes
with a delay of at least one month, (3) The study contained
“consequential” outcome measures (e.g., grades, drop-out rates,
disciplinary actions, turn-over, number of sick days, number of
women and minorities in leadership positions, mental or physical
health, actual behaviors). They barely found a handful of studies,
and even for these, the effect usually emerged for only one of the
many outcome measures. Most other prejudice reduction methods
have either not been rigorously evaluated or have turned out to
be ineffective (Paluck and Green, 2009; Dobbin and Kalev, 2016;
Forscher et al., 2019).

There are numerous other examples in the literature. Biased
judgments and self-fulfilling prophecies are effects that can be made
to occur, but subsequent research has shown that humans are
characterized by high levels of rationality and accuracy in daily life
(Jussim, 2012). Psychologists have identified numerous processes
that might be relevant when the goal is to promote behavior change
(e.g., reducing one’s carbon footprint, eating healthy), but we
generally do not know which of these processes actually do play a
role or can be leveraged to produce behavior change. Until recently,
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research on behavior change has been dominated by our colleagues
in behavioral economics, public health, and social marketing (there
are notable exceptions of course, e.g., the research discussed by
Walton and Wilson, 2018).

Given social psychologists’ expertise it is surprising that so
few of them were asked to join the Social and Behavioral
Sciences Team created by President Obama, or the UK’s Behavioral
Insights Team. In contrast, behavioral economists are often over-
represented in these committees.> A priori one might expect
federal administrations, businesses, organizations, and the media
to have numerous social psychologists in their workforce. And
yet, anecdotal evidence suggests that this is not the case (Brauer
et al., 2004; Paluck and Cialdini, 2014). One plausible explanation
is that social psychologists are too focused on studying effects that
might play a role rather than examining whether they do play a
role, limiting the perceived ability of social psychological theory to
address societal issues.

To summarize, many social psychologists limit themselves to
studying effects that can be made to occur, and there seems to be
little appreciation for research that examines whether these effects
actually do occur. This focus on “novel, potentially interesting
effects” not only restricts the influence of social psychological
research beyond its disciplinary boundaries, but it also prevents us
from conducting adequate tests of our psychological theories. Note
that these theories are supposed to provide abstract descriptions
and general laws that govern human cognition and behavior, either
for all people or for specific social groups. But given that we
frequently limit ourselves to studying processes that might play a
role rather than processes that do play a role, it is difficult to draw
inferences beyond the specific (and sometimes highly unusual)
circumstances in which these processes can be made to occur.

The issue is not reproducibility, field
studies, or applied research

The general claim of this paper is that social psychologists
frequently limit themselves to studying whether effects can be
made to occur under very specific circumstances that maximize
the likelihood of occurrence of the effect. As alluded to earlier,
this claim is only tangentially related to the discussion on
reproducibility that has taken place in recent years. Exact
replications, in which the researchers aim to directly follow the
original procedure, reveal little as to whether the effect does
occur with non-negligible frequency. Even if an effect were 100%
reproducible with the same methodology (i.e., under the specific
circumstances created by the original authors), we would still not
know if the effect actually does play a role in human cognition
and behavior. Conceptual replications can provide greater insight

2 The Office of Evaluation Sciences (OES), the current iteration of the Social
and Behavioral Sciences team, currently employs only one staff member (out
of 33) with a doctorate in psychology, despite employing many staff members
with doctorates in economics and political science (Office of Evaluation
Sciences, 2023). The lack of social psychologists on such committees is even
more surprising given recent criticisms of behavioral economics (see Maier

etal, 2022).
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into whether an effect does occur, provided that when designing
the replication study the researchers consider the frequency of the
“new” circumstances in everyday life (see Crandall and Sherman,
2016 for a further discussion of exact vs. conceptual replications).

There is however one point of contact between our claim and
the low reproducibility of psychological findings. When the Open
Science Collaboration (2015) published their large-scale replication
project and found that only 36% of studies reproduced the original
results, some of the authors whose work failed to replicate pointed
out that their original procedure had not been used in exactly the
same way in the replication study. Often, however, the differences
were extremely minor (Anderson et al., 2016). One may wonder
about the utility of scientific findings for theory development when
tiny changes in the experimental procedure cause the effects to
disappear (Van Bavel et al., 2016). As Yarkoni and Westfall (2017)
put it: “We argue that this is precisely the situation that much of
psychology is currently in: elaborate theories seemingly supported
by statistical analysis in one dataset routinely fail to generalize
to slightly different situations, or even to new samples putatively
drawn from the same underlying population” (p. 1107; see also
Yarkoni, 2022).

Although field studies are more likely than laboratory studies
to inform us whether a certain effect actually does occur,
the proposal of the present paper cannot be reduced to a
simple appeal for more field research. Sometimes a field study
consists of a demonstration that a certain effect can be made
to occur under a limited set of circumstances (Paluck and
Cialdini, 2014). And sometimes a series of laboratory experiments
are conducted in a way such that it is obvious that the
effect is not conditional on a large number of moderator
variables being set at specific levels (see the recommendations
outlined below).

In a similar vein, it would be incorrect to say that we are
proposing to conduct more applied research. We argue that a near-
exclusive focus on effects that can be made to occur poses a threat to
fundamental, basic research. Yet, as with the reproducibility issue,
our claims are tangentially related to the discussion of the value of
basic vs. applied research. Consider the question examined by Song
and Schwarz (2009), i.e., whether fluency affects risk perception.
Some would argue that it is important to examine people’s risk-
related decisions in real-life settings (e.g., drunk driving, safe
sex, buying insurance, putting guns in lockboxes, evacuating
from forest fires) and to examine if people can be nudged into
avoiding high-risk behaviors by making the less-risky option easier
to process. However, many social psychologists consider these
types of applied studies of limited value. It is interesting what
Richard Thaler, winner of the Nobel Prize in economics, told
conference participants at the 2016 Annual Meeting of the Society
for Personality and Social Psychology:

“For some reason [...] applied research has just never
gotten the respect in psychology that it has in economics. [... ]
If you look at all the economists that have won Nobel Prizes and
various other awards, many of them are doing what looks like
very applied research. [...] Applied research has always been
held in high regard in economics and it’s up to you to change

that if you want your field to be relevant.” (Thaler, 2016).
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It is likely that applied research on variables affecting risk
perception would not only help people make better risk-related
decisions but would also speak to the number of moderator
variables that have to be set at the “right” levels before the effect
can be made to occur. Similar arguments can be made about
recent proposals on the importance of “scaling up” psychological
effects (Oyserman et al, 2018) and conducting intervention
research (Walton and Crum, 2020). When psychological effects are
examined on a large scale in the field, it is virtually impossible
to limit the implementation to extremely specific circumstances.
As such, intervention research contributes to establishing the
generalizability of an effect, i.e., it speaks to whether a given effect
does occur.

Recommendations

What kind of evidence is necessary before one can claim that a
given effect actually does occur? What can social psychologists do
to conduct research that better informs general theories of human
cognition and behavior in everyday settings? What changes can we
implement as a field to promote research on effects that do occur?
We propose some suggestions in the following sections (see Table 1
for a summary). We put them in the order in which they become
relevant for researchers as their research program unfolds and
we grouped them into three categories: methodological choices,
stimulus selection and analysis, and the way we communicate about
research. Many suggestions, especially those in the first category,
are not new and have been proposed by others.

Methodological choices

Researchers should select a sufficiently large sample of
participants from the entire population of individuals to which they
want to generalize their effects. Ideally, this selection is random
(Brewer and Crano, 2014). If this is not possible, then at least the
researchers should show the effect with more than one participant
sample. For example, if they use undergraduates in one study, then
they should demonstrate that the effect replicates with at least one
sample that does not consist of undergraduates.

A similar reasoning applies to stimuli in that it is desirable
to provide evidence for the hypothesized effect with more than
one stimulus sample. If participants evaluated cars in Study 1,
then researchers may ask Study 2 participants to evaluate abstract
paintings. If one of the studies was about doctors, then the next
study can be about lawyers.

Researchers need to show a given effect multiple times, each
time with a different operationalization of the “causal construct”
(the independent variable). The variability can be achieved by
changing the format or mode of presentation of the stimuli, the
way a particular psychological state is induced, the procedure, the
setting, or the cover story. The causal construct can sometimes
be measured and other times be manipulated (Wilson et al,
2010). If the independent variable varied within-subjects, then
it could be helpful to show that the effect also emerges in a
between-subjects design, and vice-versa (Smith, 2014). If different
operationalizations of the causal construct were used across studies,
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TABLE 1 A list of research practices that researchers can adopt when
their goal is to show that a certain effect actually does occur and does
play a role in everyday human cognition and behavior.

1. Use large samples that are representative of the population of individuals to
which you want to generalize. Vary participant samples between studies.

2. Use numerous stimuli that are representative of the population of stimuli to
which you want to generalize. Vary stimulus samples between studies. Use a
standardized procedure to generate new stimuli.

3. Across studies use different operationalizations of the “causal construct” (the
independent variable). Vary whether this construct is measured or
manipulated and whether it varies within or between participants.

4. Across studies use different operationalizations of the “effect construct” (the
dependent variable). If relevant, assess outcomes with a delay and use
behavioral indicators of these outcomes.

5. Consider including a study in your research program where participants are
not aware that they are part of a research study (when feasible).

6. Avoid superficial processing of the experimental material by making sure that
participants’ answers and reactions matter for them or for others.

7. Show your effect at least once in a field context. Change settings between
studies to make sure the effect is not limited to one context with very
specific characteristics.

8. In the statistical analyses, treat stimuli as a random variable. If you decide to
treat stimuli as a fixed variable, state specifically in the General Discussion that
your results may not generalize beyond the stimuli used in your study.

9. State specifically in your manuscript whether your study was designed with
the goal to generalize the findings beyond the sample, materials, and setting
used in your study.

10. In the General Discussion reflect on the likelihood that individuals in the real
world will experience similar psychological states and constraints as in
your studies.

11. Add a section on “constraints on generality” in your General Discussion.

12. Provide arguments or data supporting the idea that the particular levels of
the moderator variables you chose for your research occur with reasonable
frequency in the real world.

it may be useful to demonstrate that the same psychological
construct was measured/manipulated in all the studies.

In the same vein, a finding is more likely to be an effect that
does occur if it has been shown to exist with multiple indicators
of the “effect construct” (the dependent variable). If the authors
used self-reports in one study, they may consider using reaction
times or peer ratings in the next study. If the independent variable
and the dependent variable were both measured then they may be
correlated only because they were assessed with the same method
(e.g., self-reports; Podsakoff et al., 2003). It is thus important to
show, in a second study, that the correlation persists if the two
variables are assessed with different methods.

Depending on the nature of the scientific question under
investigation, one of the indicators should be a behavioral outcome
measure and one of the studies should assess outcomes with a
delay (assuming that the theory predicts a certain longevity of the
hypothesized effect). The gold standard for effects that do occur
are studies where participants are unaware that they are part of
a psychological experiment at the time the outcome variable is
assessed, but there are numerous research questions for which such
an approach is not feasible for ethical or logistical reasons.

In many psychological experiments, participants complete
tasks that they do not care about and where there are no
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consequences for “bad” choices or superficial processing of
the stimulus material. A certain effect may emerge when
undergraduates complete a mock hiring task for course credit, but
this same effect may play no role when faculty select new graduate
students or when hiring managers select new employees. Bicchieri
(2017) suggests incentivizing participants for “good answers” in at
least some of the studies. Another way to increase task relevance
is to make participants believe that they will work with the person
they evaluate most positively or that their answers will influence
important decisions that the university leadership will make in the
near future.

Researchers need to show awareness of the role of context
in theory development. It has been shown that context and the
greater environment often are strong moderators of observed
effects (Oishi, 2014; Walton and Yeager, 2020; Berry, 2022). It is
therefore desirable for researchers to show the effect at least once
in a field context in which participants’ responses have meaning
and tangible consequences for them. Note that “field context” is
not necessarily equivalent to applied research deprived of theory.
Numerous researchers have provided convincing arguments for the
usefulness of field research for the development of psychological
theories (Paluck and Cialdini, 2014; Power and Velez, 2022). In
a recent review, Mitchell (2012) found that 20% of the social
psychological effects shown in a laboratory setting change signs
when tested in a field setting. Such findings indicate a greater need
to understand whether effects that can be made to occur do, in fact,
occur in real-life settings.

Another good practice is to implement conceptual replication
studies in which the researchers change the settings of one
or more experimental design choices that are highly artificial
yet appear necessary for the effect to occur. If an effect is
found in a setting that is devoid of contextual information
and unrepresentative of any situation people might encounter
in the real world, it might be helpful to show that the
effect also occurs when participants are provided with richer
information. For example, if a critical reviewer remarked that
an observed effect was likely due to the fact that participants
knew they were being filmed, it is helpful to replicate the effect
in a more natural setting in which participants’ behaviors are
observed unobtrusively.

It may be virtually impossible to achieve all the desirable
characteristics listed above in a single study or even in a single
scientific article with multiple studies. However, few of us publish
a single article on a topic and then move on to explore an
entirely different theoretical question. Most of us conduct research
programs that span over several years and sometimes even
decades. In the course of such a research program, it is quite
possible to design and implement studies that possess the above-
mentioned characteristics.

Numerous authors have proposed that different types of validity
vary in importance in different stages of a research program
(Hoyle et al., 2001). Initially, it may be important to show
that a certain effect can be made to occur. In later stages, we
propose, it is necessary to show that the effect actually does
occur with reasonable frequency in real-life settings. In other
words, researchers need to show that the effect generalizes across
different participant samples, different stimulus samples, different
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operationalizations of the independent variable(s), different
outcome measures, different contexts, and that it occurs in settings
that people might encounter with non-negligible frequency in
the real world.

Selecting stimuli and treating stimuli as a
random factor

Most research studies require participants to provide a
behavioral response to one or more stimuli. The behavioral
response can be a click on a multi-point Likert scale in a Qualtrics
survey, an eye-movement, a hiring decision, or any other form of
verbal or non-verbal behavior. The stimuli can be words, pictures
of individuals, vignettes, images, videos, confederates, target groups
(e.g., thermometer ratings), job applications, and the like. Here, we
will discuss one aspect of methodological decisions that warrants
its own section: the impact of different ways of selecting and
analyzing stimuli on one’s ability to conclude that a certain effect
does occur.

Stimulus selection is crucial. If researchers want to claim that
their effects generalize beyond the specific stimuli used in their
study, it is necessary to randomly select the stimuli from the pool
of available stimuli. Several authors have insisted that we should
be thinking about stimuli the same way we have always thought
about participants: We randomly select them from the population
to which we want to generalize and the sample of stimuli should be
sufficiently large (Clark, 1973; Westfall et al., 2014). For example,
just as we would never consider recruiting only four participants,
we should never run a study with only four stimuli.

If researchers use the headshots of two Black and two White
individuals as stimuli in a study they know that the observed effect
can be made to occur with these four target individuals. If, however,
they (randomly) select headshots among a large pool of Black and
White individuals, it is considerably more likely that the effect
actually does occur, especially if the sample of headshots is large.
The research on the “risky shift phenomenon” is an example where
numerous authors drew incorrect conclusions simply because they
all used the same stimulus set with unusual characteristics (Westfall
etal., 2015).

If it is impossible to have participants react to a large number
of stimuli, it may be possible to expose each participant to a
small number of randomly selected stimuli from the entire pool
of stimuli (i.e., each participant sees their own set of randomly
selected stimuli).

If researchers want to use artificial or new stimuli, there
should be a (standardized) procedure for generating them. At the
minimum, the stimuli should be selected by individuals who are
unaware of the hypothesis. Stimuli should also be pilot-tested to
make sure that they vary only on the to-be-manipulated dimension
and not on other subjective dimensions (e.g., likeability, ease of
processing). Finally, researchers should examine whether stimuli
differ on irrelevant dimensions that can be measured objectively
(e.g., number of letters in target words, number of words in
vignettes, lighting of headshots).

When the same group of participants judge the same set of
stimuli, researchers have the choice between treating stimuli as a
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fixed variable or as a random variable.®* Treating stimuli as a fixed
factor usually leads to increased statistical power (smaller standard
errors), but researchers should be aware that by doing so their
results cannot be generalized beyond the stimuli used in the study.
Song and Schwarz (2009) treated the 10 food additives they used
in their study as a fixed factor, but failed to state explicitly that
this data-analytic choice prevented them from drawing conclusions
about easy- and hard-to-pronounce food additives in general.* To
the contrary, the authors seem to imply, in the General Discussion,
that their findings have implications for the management of
perceived risk in applied settings, a conclusion unwarranted by the
data analytic strategy.

Judd et al. (2012) showed that treating stimuli as a fixed factor
leads to increased type I error rates when the researchers goal
is to generalize their findings to the entire pool of stimuli from
which the experimental stimuli were drawn. Given that Song and
Schwarz used 10 stimuli and 20 participants, their type I error
rate was approximately 30% (assuming that their goal was to be
able to generalize the observed effects beyond the 10 names used
in the study). It is not surprising, then, that the effects did not
hold up when Bahnik and Vranka (2017) used comparable but
different stimuli.

Researchers often want to generalize their findings beyond
the specific stimuli used in the study. In that case, they have no
choice but to treat both participants and stimuli as random factors.
Several articles have been written on this topic, and most of them
provide researchers with the syntax to conduct the appropriate
linear mixed-effects models (Judd et al., 2017; see Brauer and
Curtin, 2018).

According to Yarkoni (2022), most psychological research
projects are intended to generalize across design elements other
than just participants and stimuli. Usually our goal is to generalize
across tasks, instructions, experimenters, and research sites. If such
generalization is crucial to the theory then these other design
elements should also be treated as random factors. One possibility
is to focus on a subset of design elements in each study. For
example the first study could focus on participants and stimuli.
Both participants and stimuli are randomly selected from the pool
of individuals and the pool of stimuli to which the researcher
wishes to generalize, and both participants and stimuli are treated as
random factors. The second study could then focus on participants
and tasks, i.e., both participants and tasks are randomly selected
from the pool of individuals and the pool of tasks to which the
researcher wishes to generalize, and both participants and tasks are
treated as random factors (see Yarkoni, 2022, for other suggestions).

Communicating research results

We suggest writing and talking about research in a way that
clearly distinguishes between effects that can be made to occur
and effects that do occur. Researchers should clearly articulate to

3 Note that participants are always treated as a random variable.
4 Admittedly Song and Schwarz's paper was published three years before
Judd et al's (2012) influential article that raised awareness about the

consequences of treating stimuli as fixed vs. random factors.
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the reader whether the goal of the research project was to provide
initial evidence for a hypothesized effect in circumstances that
maximized the likelihood of its occurrence, or whether the goal
was to demonstrate the existence of an effect in circumstances that
people encounter with appreciable frequency in the real world.

One solution is to carefully choose the formulation used in
the General Discussion of one’s article. When describing studies
that were designed to show that a certain effect can be made to
occur, authors should avoid sentences such as “we have shown
that X causes Y.” More appropriate ways to describe such scientific
contributions are “X may influence Y” and “we have shown that
under the certain circumstances described here X can influence Y”
(see Yarkoni, 2022, for a similar claim).

We also encourage researchers to reflect on the likelihood
that the chosen combination of moderator variables is one
that occurs at least occasionally in real-life settings. Aronson
and Carlsmith (1968) argued that an experimental procedure
can be artificial but what is key is whether it induces the
psychological state that people might experience in real life
situations. Authors may want to comment on the extent to which
participants were induced to experience psychological states that
are representative of real-world settings. Further, authors should
consider how the reader will interpret the theoretical findings of
the experiment. Even if the authors do not intend for their findings
to generalize beyond the confines of their study, the reader may
be tempted to draw unwarranted conclusions. A more explicit
acknowledgment of effects that can occur vs. do occur will provide
greater context for the reader’s understanding of the results and
downstream implications.

We also concur with Simons et al. (2017) who suggested
including a statement on “Constraints on Generality” in the
General Discussion of scientific articles. Such a statement
“explicitly identifies and justifies the target populations for the
reported findings” (p. 1124). As psychologists, we use samples
to draw inferences about populations of people, situations, and
stimuli. Simons and colleagues suggest that article authors name
the target populations to which they would like to generalize
their findings and discuss the aspects of the studies that limit
their capacity to do so. Further, Roberts et al. (2020) recommend
specifically detailing the demographics of samples and Berry (2022)
has proposed that authors write a more explicit acknowledgment
and description of the cultural and ecological influences that affect
participant’s behavior within a study.

Researchers can go further and specifically provide arguments
or (even better) data explaining that the particular levels of the
moderator variables they chose for their research occur with
reasonable frequency in the real world. For example, consider
a study that shows that making a particular idea highly salient
causes participants to interpret the ambiguous behavior of a target
person in a manner consistent with the idea. Researchers could then
discuss whether such extreme levels of salience can naturally occur,
and how frequently individuals in the real world find themselves
in a situation where they try to interpret ambiguous behavioral
information without context and without any consequences for
incorrect interpretations. They could also conduct a follow-up
study in which they ask individuals to report how frequently
in the last 5 years they found themselves in situations that are
psychologically comparable to the one in the experiment.
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Conclusion

The emphasis on effects that can be made to occur vs.
effects that do occur reflects what is valued by the field. Studies
demonstrating that an effect can be made to occur play a key role
for theoretical innovation and can provide valuable insights. As
mentioned above, they can identify an important mechanism, speak
to the robustness of an effect, or demonstrate that people’s scores
on a difficult-to-change outcome variable can be modified by an
experimental manipulation. But if researchers want to make general
claims about human cognition and behavior or even address
societal problems, it will be necessary that they show at some point
in their research program that the effect actually does occur. Doing
that requires more than showing that a manipulated X influences
Y under specific circumstances that have been created to maximize
the likelihood of occurrence of the effect.

Researchers adopting different research practices, even if well
intended, is likely to be insufficient. Changes in research and
publication practices occur only if the incentive structure changes.
For example, several years ago, the editorial team of the Personality
and Social Psychology Bulletin encouraged authors to include in
the General Discussion a section on “Constraints on Generality”
modeled after the proposal by Simons et al. (2017) mentioned
above. It also encouraged conceptual replications that “extend
operationalizations and test theories in new ways” (Crandall et al.,
2018, p. 288). These were excellent steps in the right direction.

Still, further changes are warranted. Editors and reviewers
should agree that a series of studies showing that a previously
observed effect does occur and plays a meaningful role for humans
in real life is as much a scientific contribution as a study that
provides initial evidence that a novel effect can be made to occur. To
borrow the metaphor of pharmacological research one more time:
It is interesting to show that a certain new molecule can establish a
chemical reaction in vitro. But it is an equally important scientific
contribution to show that the molecule has the desired effect in vivo
(and that it can be used in the treatment of diseases). When authors
cite evidence for a certain effect, they may decide to cite the article
that first showed that the effect actually does occur, rather than the
article that demonstrated that the effect can be made to occur. A
viable compromise would be to cite both articles.

Variation of experimental methods from one study to the
next, even within the same manuscript, should be considered
a strength rather than a weakness. The demonstration that a
certain effect holds across different levels of important moderator
variables—that the effect is not limited to very specific, possibly
artificial circumstances—should increase a manuscript’s likelihood
of acceptance. Likewise, if a team of researchers has published
numerous articles showing that a certain effect can be made to
occur in circumstances that are unlikely to occur in the real world,
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