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How do descriptive norms shape injunctive norm beliefs, and what does this tell us about the cognitive
processes underlying social norm cognition? Across six studies (N = 2,671), we examined whether people
update their injunctive norm beliefs—as well as their moral judgments and behavioral intentions—after
receiving descriptive norm information about how common (or uncommon) a behavior is. Specifically, we
manipulated the descriptive normativity of behaviors, describing behaviors as uncommon (20% of people
were doing the behavior) or common (80% of people were doing the behavior), and the type of behavior
across studies (fairness, conventional, harm, preference). To measure belief updating, we assessed beliefs
prior to and after receiving information about the descriptive norm. We had three main findings: First,
participants positively updated their prior injunctive norm beliefs, moral judgments, and behavioral
intentions (i.e., rated behaviors more injunctively normative and moral) after receiving a common
descriptive norm and negatively updated their beliefs (i.e., rated behaviors less injunctive and moral) after
receiving an uncommon descriptive norm, and updated to a larger extent for the common than uncommon
descriptive norm. Second, participants weremore likely to update their beliefs about what is moral for others
compared to what is moral for the self. Third, participants updated their beliefs to a greater extent for fairness
and conventional behaviors compared to harm behaviors and preferences. Together, our findings suggest
that descriptive norms shape our injunctive norm beliefs and moral judgments and help to paint a fuller
picture of the social cognition of social norms.

Statement of Limitations
The present work has several potential limitations. First, our data were collected via online convenience
samples, which, while generally more representative than a sample of college undergraduates, potentially
limits the generalizability of our findings to people more broadly, particularly those from non-Western,
educated, industrialized, rich, and democratic societies. Second, we used a limited number of vignettes as
stimuli in our study.While thesewere stringently normed on several dimensions preinclusion, it is possible
that our findings might not generalize to other normative behaviors. Third, because we used real (rather
than novel) behaviors, participants likely entered our study with prior beliefs about those behaviors,
potentially influencing the extent of their belief updating. However, because we were interested primarily
in between-condition comparisons, this is unlikely to explain our results. Fourth, while our dependent
measures are interrelated, our modeling approach treated them as independent, including each dependent
measure in a different model. To account for interdependence between measures, we conducted
exploratorymultivariate regressionmodels which support our initial findings. Lastly, because we assessed
self-report behavioral intentions, it is possible that participants’ actual behavior would diverge from their
intentions—consequently, we cannot make claims about the effect of descriptive norms on behavior
per se.
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Why is it appropriate to serve chocolate muffins for breakfast in
the United States while serving chocolate cupcakes seems odd?
Why are we expected to tip food servers and hair dressers but not
teachers or dentists? That we accept these unspoken rules, often
without thinking or questioning them, demonstrates the ubiquity of
social norms in human life. Social norms are a foundational part of
human societies and pervade nearly every aspect of human social
life—from what we eat for breakfast to how we share resources.
However, while social norms are a foundational part of social
interactions and have been a central focus of study in social
psychology for over 40 years (Axelrod, 1986; Buffalo & Rodgers,
1971), we still have much to learn about the cognitive processes
that underlie norm formation and change. Given the importance of
norms in human social life, it is critical to develop a better
understanding of the factors that shape normative beliefs.

Do People Update Their Beliefs After Receiving
Descriptive Norm Information?

Much recent research on social norms has examined two related
types of normative information: descriptive norms—what we think
other people are actually doing (norms of is)—and injunctive norms,
what we think other people approve or disapprove of (norms of
ought; Cialdini et al., 1990). For example, that most people speak
quietly in a library is a descriptive norm (it is what people do), while
the belief that most people approve of talking quietly is an injunctive
norm (it is what people approve of and expect). Both descriptive and
injunctive norms can influence behavior in important ways (e.g.,
getting people to conserve energy by reusing towels, increasing
gambling behavior, or promoting college drinking; Goldstein et al.,
2008; Meisel & Goodie, 2014; Neighbors et al., 2008).
While these norms are often congruent—that is, most people

generally approve of what is commonly done (Bear & Knobe, 2017;
Blanton et al., 2008)—descriptive and injunctive norms can
dissociate and differentially influence behavior (e.g., people might
approve of sustainable consumption but perceive it as uncommonly
done in practice; Christensen et al., 2004; Ge et al., 2020; Jacobson
et al., 2011). Furthermore, while less common, descriptive and
injunctive norms can also come into conflict (e.g., people are more
likely to litter when littering is the descriptive norm, and there is an
antilitter injunctive message than when there is only the descriptive
norm; Cestac et al., 2014; Keizer et al., 2011; Ostermann & de
Barcellos, 2021; Smith et al., 2012; Staunton et al., 2014). That
descriptive and injunctive norms can occasionally dissociate has led
some researchers to conceptualize them as distinct constructs
(Cialdini et al., 2006; Reno et al., 1993).
Recent work, however, highlights the ways in which descriptive

and injunctive norms are in fact highly interrelated. For example,
using the Implicit Association Task, Eriksson et al. found that people
show an automatic association between concepts that are descriptive

and concepts that are injunctive (2015). This association is not just
implicit; people also made explicit bidirectional inferences between
descriptive and injunctive norms—when told that a behavior is
common (or uncommon), people infer that it is injunctive (or not
injunctive). Other work finds that people tend to infer what ought to
be (injunctive inferences) from what is common (descriptive norms;
Tworek & Cimpian, 2016) and that this “is-to-ought” relationship is
present early in development, emerging by 4 years of age (Roberts
et al., 2017, 2018). By age 6, children’s injunctive norm beliefs
are influenced by descriptive norm information that a behavior is
common (Deutchman et al., 2023). Altogether, this work suggests
that we implicitly associate and explicitly infer the injunctivity of a
behavior from how common it is.

While there is some initial evidence that people infer injunctive
normativity from descriptive information—suggesting that descrip-
tive normsmight partially contribute to injunctive norm formation—it
remains unclear exactly how they might do so and to what extent. For
example, although past work suggests that people make basic, explicit
binary inferences between descriptive and injunctive norms (e.g.,
whether a behavior is injunctive or not given that it is common or
uncommon; Eriksson et al., 2015), it is less clear how the frequency
of the descriptive norm (e.g., the number or proportion of people
actually engaging in the normative behavior) influences the extent to
which we think others approve of a behavior. Furthermore, little work
in this area has examined how people update their own beliefs before
and after receiving normative information. Here we investigate this
updating process using a repeated measures design which allows us
to better understand how individuals adjust their beliefs in response
to novel norm information. Namely, while past work has found that
descriptive norm information influences injunctive beliefs via average
group comparisons, we are among the first, to our knowledge, to
measure the extent to which individuals update their own beliefs
after receiving norm information as well as to assess whether this
relationship between descriptive and injunctive norms varies
depending on the normative behavior in question. Additionally, by
measuring participants’ normative beliefs before and after the
introduction of a descriptive norm, we can examine how individual
differences in a priori descriptive norm beliefs moderate and constrain
belief updating for new descriptive information, a potentially important
factor in the effectiveness of normative interventions and nudges. A
more fine-grained approach to exploring the relationship between
descriptive and injunctive normswill allow us to better understand how
descriptive norm information specifically changes the frequency of
injunctive beliefs and, in the process, will help reveal how closely
associated these concepts are and how they interact to influence
behavior, thereby informing our understanding of the cognitive
processes underlying norm cognition. Lastly, it is also important to
understand how descriptive and injunctive norms relate to behavior. A
large body of work has found that descriptive and injunctive norms
influence behavior in important ways (Cialdini et al., 1990, 2006;
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Raihani & McAuliffe, 2014; Reno et al., 1993). However, it is less
clear whether people are more likely to engage in a behavior after
receiving new information about the descriptive norm. Thus, while
not the main focus of this article, we also explored whether people
update their behavioral intentions in response to descriptive norms.
Therefore, our first research question was whether participants would
update their injunctive norm beliefs and behavioral intentions at
the individual level in response to receiving novel descriptive norm
information.

Do People Differentially Update Their Personal- and
Other-Moral Judgments?

To help generate a clearer picture of the relationship between
descriptive and injunctive norms and how they influence beliefs, it is
also important to develop a better understanding of how they relate
to another important feature of social norm cognition: moral
judgments. Previous work suggests that moral judgments are closely
tied to descriptive and injunctive norms. For example, in addition to
finding a relationship between descriptive and injunctive norms,
Eriksson and colleagues found that descriptive norm information
influenced participants’ moral judgments of characters engaging in
those normative behaviors (2015). Other work has more directly
explored how descriptive norms intersect with moral judgments of
behavior. The “common is moral” heuristic is the hypothesis that the
frequency or commonness of a behavior influences its perceived
moral status (Lindström et al., 2018). In support of this theory,
Lindström and colleagues found that both prosocial and selfish
behaviors are evaluated as more moral when common than when
rare, suggesting that we infer morality from the frequency of
behaviors (2018). Taken together, this work indicates that there is a
strong association between descriptive norms, injunctive norms, and
moral judgments.
However, while past work suggests that morality is closely linked

to normative beliefs1 and injunctive norms are generally conceived
of as moral (Lu et al., 2020; Russell et al., 2022), it is possible that
morality and injunctive norms are dissociable, much like the
relationship between descriptive and injunctive norms. Thus, while
injunctive norms are often thought of as moral (Eriksson et al.,
2015), it is possible for injunctive norms to not be perceived as
morally good. For example, most people think you should eat
dessert after dinner, yet many would also agree it is not necessarily
morally wrong to not do so. Furthermore, moral judgments can
be divided into two categories: first order (i.e., what I believe to be
moral) and second order (i.e., what I think other people believe to be
moral). It is possible that descriptive norm information may
differentially influence these first- and second-order moral judg-
ments. To date, relatively little work has examined the relationship
between descriptive norms beliefs, injunctive norm beliefs, and first-
and second-order moral judgments within one experimental design
(but seeWhite et al., 2009). Doing so will help us to better understand
how descriptive norms shape injunctive norms and moral judgments
and will shine light more generally on how these constructs are
associated with one another and the social cognition underlying social
norms. Thus, our second primary research question asked whether
people would update their first-order moral judgments to a different
extent than their second-order moral judgments in response to
descriptive norm information.

Do People Update to Different Extents Depending on the
Type of Behavior?

Another important yet unexplored question is whether the
relationship between descriptive norms, injunctive norms, and moral
judgments is consistent across different types of norms or whether it
varies such that the relationship is stronger for certain kinds of
behaviors. A growing body of work suggests there are important
differences in cognition between different behavioral domains.
For example, there are a number of differences in moral cognition
between harm and purity domains—researchers have found an
attribution asymmetry between these domains, such that people
endorse more person-based attributions for impure acts compared to
harmful ones (Chakroff & Young, 2015), while other work finds that
people rely more on judgments of intent for harm violations than
purity violations (Chakroff et al., 2016). Moreover, some norm
theorists make a distinction between social norms and moral norms
(Bicchieri, 2006, 2016; Elster, 1989). Namely, in Bicchieri’s account
of norms, social norms are categorically distinct from moral norms in
that social norms are socially conditional behaviors that depend on
others’ empirical expectations (about what others commonly do, akin
to descriptive norms) and normative expectations about how one
should behave (akin to injunctive norms). In contrast, moral norms are
internalized beliefs that we comply with regardless of what others do
or expect of us. Bicchieri also distinguishes personal preferences from
social norms as patterns of behavior that, like harm norms, are not
socially conditional beliefs (however, unlike harm norms, they are not
internalized). Together, this view of norms suggests that people
should be less sensitive to information about others’ expectations for
harm-related norms and personal preferences than other kinds of
norms such as fairness norms. This account of norms sits in contrast to
other psychological research which does not make a meaningful
distinction between moral and social norms and, in fact, often treats
them as interchangeable concepts (Lindström et al., 2018; Nielsen &
McGregor, 2013; Russell et al., 2022).

Additionally, research on social domain theory finds that people
behave differently depending on whether a norm is conventional
(e.g., wearing a school uniform) or moral (e.g., bullying and stealing
someone’s lunch money), such that people view conventional norm
violations as less serious and deserving of punishment and view
moral norms as more inalterable and objective (Smetana, 2006;
Smetana et al., 2014). Because this body of work provides
substantial evidence that we treat moral and conventional norms as
psychologically distinct, we also wanted to compare belief updating
between them to determine whether people are more sensitive to
descriptive norm information for conventional than moral norms.
Furthermore, some types of behavior fall somewhere between
conventional and moral norms, serving as an interesting test of the
social conditionality theory of social norms. One such behavior is
fairness. Fairness is an interesting behavior to study in this context
because while it is often viewed as a moral norm (Baumard et al.,
2013; Curry et al., 2019; Folger, 1998), recent work suggests that
children perceive fairness norms differently than harm-based norms,
viewing harm-based norm violations as more serious (Yucel et al.,
2022). Additionally, a large body of work has found substantial
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1 We use this term broadly to denote related beliefs relevant to social
norms, including descriptive and injunctive norm beliefs, moral judgments,
and behavioral intentions.
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cross-cultural differences in fairness norms (Blake et al., 2014;
Henrich et al., 2001; House et al., 2020), suggesting they are highly
flexible and sensitive to local normative information. Put differently,
including fairness behaviors in addition to other-moral norms like
harm behaviors serves as an important boundary condition of the
social conditionality account. Namely, if moral norms like harm
norms are categorically distinct from social norms in that they are
not dependent on others’ expectations, then people should be
significantly less sensitive to normative information for harm norms
than fairness norms.
One way of determining whether people are less sensitive to

others’ expectations for certain kinds of normative content is to
examine how sensitive their normative beliefs are to novel descriptive
norms that provide information about others’ expectations (e.g., if
many people are complying with a norm, it suggests that they likely
expect others to comply with it as well—i.e., there are both empirical
and normative expectations). Therefore, our third primary research
question askedwhether people would be more sensitive to descriptive
norm information for fairness and conventional behaviors than
for harm behaviors and preferences. Specifically, we predicted that
participants would be less likely to update their normative beliefs for
harm norms and personal preferences, which are not conditioned on
others’ expectations, than their beliefs for fairness norms, which may
be more sensitive to others’ empirical and normative expectations.
We were also interested in exploring whether people view fairness
norms more similarly to conventional norms than harm norms or
preferences. Consequently, we examined whether participants would
update their beliefs for conventional norms to a similar degree as
fairness norms and to a greater extent than harm norms or preferences,
after receiving novel descriptive norm information.

The Present Studies

In the present set of studies, we explored belief updating from
descriptive to injunctive norms at the individual level. First, we
examined how specific information about behavioral frequency
influences updating at the individual level by measuring pre- to
postdescriptive norm manipulation changes. In line with this aim,
we explored belief updating for injunctive norms as well as
behavioral intentions. Second, to better understand the relationship
between moral judgments and normative beliefs, we investigated
whether people would update their moral judgments to different
extents between first- and second-order moral judgments. Third, we
examined whether individual updating was sensitive to the type of
behavior in question in order to (a) test whether there is variability in
the relationship between descriptive and injunctive norms and (b)
test the social conditionality account of social norms which predicts
that moral norms (like harm) and personal preferences should be less
sensitive to others’ normative and empirical expectations than
fairness and conventional behaviors.
To investigate these questions, we presented participants with a

series of vignettes detailing different normative behaviors. Specifically,
we manipulated whether there was an uncommon descriptive norm, in
which 20% of people in the vignette were doing the behavior, or a
common descriptive norm, in which 80% of people were doing the
behavior. To measure belief updating, we assessed beliefs before and
after receiving information on the descriptive norm.We used four types
of behaviors across the six studies, including conventional norms, that
is, arbitrary, contextually dependent rules that coordinate individuals’

behavior (Smetana, 2013; e.g., talking in a library); two types of
“moral” norms (Smetana & Ball, 2018; Turiel et al., 1987) related to
fairness (e.g., cheating on a test) and harm (e.g., stealing a coworker’s
lunch); and personal preferences (e.g., wearing socks with sandals),
“socially independent” behaviors that should be less sensitive to
descriptive norms (Bicchieri, 2006). In analyses across studies, we
examined whether the extent of belief updating after receiving
descriptive norm information differed between these types of behavior.

If we find that people readily update their injunctive norm beliefs
and moral judgments to similar extents after receiving descriptive
norm information, this would provide some of the strongest evidence to
date that descriptive norms, injunctive norms, andmoral judgments are
highly related concepts—possibly attesting to the extent to which they
align in everyday life or tap into a latent, underlying psychological
norm construct. Furthermore, if we find that people update their beliefs
after receiving descriptive information, this would suggest that there is
a common directional effect of descriptive norms on injunctive norm
beliefs and moral judgments such that descriptive norm information
plays an important role in the formation of injunctive norms and
moral judgments. In other words, simply seeing that many people are
engaging in a certain behavior might lead us to infer that most people
approve of this behavior and think it is morally good, which may, in
turn, influence our own beliefs and decision to engage in the behavior.
Alternatively, if people do not update their beliefs, this would suggest
that descriptive and injunctive norms and moral judgments are more
distinct constructs than previously thought and indicate that descriptive
norm information plays little to no role in shaping injunctive norm
beliefs and moral judgments.

Lastly, if we find that participants update their beliefs less for
harm behaviors and personal preferences than conventional and
fairness behaviors, this would provide evidence in favor of Bicchieri’s
socially conditional account of norms (2006, 2016). Furthermore, if
participants update their beliefs to different extents between fairness
and harm behaviors, this would provide further evidence that people
perceive them as meaningfully distinct and speak against the value of
categorizing them as similarly moral norms. On the other hand, if
participants update their beliefs to a similar extent between types of
behaviors, particularly between fairness and harm behaviors, that
would speak against the socially conditional account of norms and
indicate that people are as sensitive to others’ expectations for social
norms as for moral norms.

Method

Overview of Studies

In a series of studies, we assessed whether descriptive norms
influence injunctive and moral norm beliefs (pilot study) and whether
people update their prior injunctive norm beliefs, moral judgments, and
behavioral intentions after receiving novel information about a
descriptive norm (Studies 1, 2, 3, 4, and 5). To do this, we measured
participants’ beliefs before (henceforth priors) and after presenting
them with novel descriptive norm information, subtracting their
postnorm ratings (henceforth, posteriors) from their priors to determine
their extent of belief updating. In each study, we manipulated the
descriptive norm such that it was either common (common descriptive
norm) or uncommon (uncommon descriptive norm) to explore how the
relative frequency of descriptive norm information influences beliefs.
To explore whether updating varies depending on the type of behavior,
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we manipulated the norm type across studies, such that participants
received some combination of conventional, fairness, harm, and
preference behaviors (Studies 1–5). We describe the method for each
study in turn; however, because the experimental design was similar
across studies, we only detail the new or changed features of
subsequent studies. We report how we determined our sample size,
all data exclusions, all manipulations, and all measures in the study.

Participants

Study 1

We tested 414 participants (52.42% female), aged 18–73
(M = 41.65) from Amazon Mechanical Turk in a preregistered
study: https://osf.io/e3c6n. Participants earned $1.80 for participating
in a 15-min study. We initially recruited 480 participants, but 66 were
excluded for failing one of our prespecified exclusion criteria (e.g.,
failing an attention check; see preregistration for details).

Study 2

We tested N = 402 participants (50.99% female), aged 18–85
(M = 41.73) from Amazon Mechanical Turk in a preregistered
study: https://osf.io/gua3q. The sample size was determined using
an observed power simulation on the Study 1 data, which found that
wewould have 100% power to detect the same size interaction effect
between condition and vignette type as observed in Study 1.
Participants earned $3 for participating in a 25-min study. We
initially recruited 438 participants, but 36 were excluded for failing
our inclusion criteria.

Study 3

We tested N = 643 participants (53.81% female) on Mechanical
Turk aged 18–80 (M= 41.08) in a preregistered study: https://osf.io/
c6r8p. The sample size was determined using a power simulation
that found we would have 100% power to detect an effect of the
interaction between condition and vignette type given the effect size
observed in Study 2. Participants were compensated $0.60 for
participating in a 5-min survey. We initially recruited 702
participants, but 59 were excluded for failing our inclusion criteria.

Study 4

We tested N = 416 participants (60.8% female), aged 20–83
(M = 43.4) from Amazon Mechanical Turk in a preregistered study:
https://osf.io/5pz8m. The sample size was determined using a power
simulation using the data structure and effect sizes from Study 3.
The power simulation found that we would have 98.64% power to
detect an effect of the interaction between norm condition (uncommon,
common) and vignette type (fair, harm). Participants earned $1.70 for
participating in a 14-min study.We initially recruited 437 participants,
but 25 were excluded for failing our inclusion criteria.

Study 5

We tested N = 400 participants (54.3% female), aged 18–78
(M = 41.33) from AmazonMechanical Turk in a preregistered study:
https://osf.io/pdnyx. The sample size was determined using a power
simulation with the data structure and effect sizes from Study 3. The

power simulation found that we would have 98.64% power to detect
an effect of the interaction between norm condition (uncommon,
common) and vignette type (fairness, harm). Participants earned
$3.15 for participating in a 26-min study. We initially recruited 449
participants, but 49 were excluded for failing our inclusion criteria.

Design and Procedure

Study 1

Participants provided informed consent and were given instruc-
tions for the task. Participants saw a series of vignettes that detailed
short scenarios involving different normative behaviors (see
Vignettes in the Supplemental Material), receiving a random subset
of six out of 12 total vignettes in a random order. Of the 12 vignettes,
six vignettes were negatively emotionally valenced, while six
vignettes were positively emotionally valenced. All of the vignettes
in the studies reported here were normed on Mechanical Turk prior
to their inclusion to ensure that they were perceived as being similar
across a range of dimensions including frequency, cost, benefit, etc.
(see Supplemental Material for our norming procedure and criteria).
In this and all subsequent studies, we varied the type of norm within
subject (with the exception of Study 3, see below) to understand
whether updating differs depending on the type of behavior as well
as to test whether descriptive norms influence updating across a
range of different types of social contexts and behaviors.

Participants were randomly assigned to either the uncommon or
the common descriptive norm condition in which they received
information about how common the behavior detailed in the vignette
was. In the uncommon descriptive norm condition, participants
were told that 20% of people in the scenario (either 1/5, 2/10, or
4/20) were engaging in the relevant behavior. In the common norm
condition, participants were told that 80% (4/5, 8/10, or 16/20) of
people were engaging in the relevant behavior. While the proportion
of people engaging in the behavior remained constant for each
descriptive norm condition, the actual number of people varied in
order to make the vignettes sound more realistic. We selected these
proportions as a test of whether a relatively common descriptive
norm (where the behavior is commonly done) influences beliefs
more than a relatively uncommon descriptive norm (where the
behavior is uncommonly done).

Participants rated the vignettes on all measures before receiving the
descriptive norm information and again after receiving it. Participants
saw six vignettes and rated each on several dependent variables (DVs).
This study included 12 vignettes in total: the six vignettes from the
pilot study (henceforth, conventional vignettes) and six new vignettes
featuring behaviors related to fairness ( fairness vignettes). Unlike the
pilot study, participants first saw the vignettes without any descriptive
norm information and answered the dependent variables in order to
assess their prior beliefs. After assessing their priors, participants
completed a short filler task consisting of 10 trivia questions in order to
mask task demands. Participants then received the same six vignettes
they saw previously in a randomized order, this time including either
the uncommon or common descriptive norm information, depending
on the condition they were assigned to, and answered the dependent
measures for a second time. Participants rated the behavior in each
vignette on its injunctive normativity, descriptive normativity, and
their intentions of engaging in the behavior on a 100-point sliding scale
and answered a binary behavioral decision and an open response
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question about their behavioral choice. Additionally, this study
assessed morality with two questions: the first assessed first-order
moral judgments—how moral they personally think the behavior is
(personal-moral beliefs)—and the second assessed second-order
moral beliefs about others’ moral judgments, how moral they think
other people think the behavior is (other-moral beliefs). We included
these two different morality questions in order to explore whether first-
and second-order moral beliefs dissociate—that is, whether people
update their moral judgments more for one than the other in response
to descriptive norms—as well as whether one is more strongly
associated with normative beliefs.

Study 2

In Study 2, we included a greater range of behaviors to more
rigorously test whether people update their beliefs after receiving
descriptive norm information as well as to determine whether
updating varies depending on the type of normative behavior in
question.
Participants were randomly assigned to one of two descriptive

norm conditions (uncommon, common) between subjects and saw
three vignette types within subjects (fairness, harm, preference). For
each vignette type, participants saw four vignettes—two positively
valenced and two negatively valenced. In this study, we replaced our
conventional norm vignettes with vignettes pertaining to harm and
preferences, two behaviors that are less socially conditional
(Bicchieri, 2006, 2016) and thus should be less sensitive to novel
descriptive norm information. The procedure for Study 2 was
otherwise identical to that of Study 1.

Study 3

Our goal in Study 3 was to replicate the findings from Study 2
using a between-subjects design to rule out the possibility of demand
characteristics from treating norm type as a within-subject variable.
Because responses were near ceiling for the positively valenced
vignettes in Studies 1 and 2, we only included the negatively valenced
behaviors this study onward (see Individual Study Analyses in the
Supplemental Material for the findings from the positively valenced
vignettes).
Participants were randomly assigned to one of six conditions:

one of two descriptive norm conditions (uncommon, common)
and—unlike the previous studies—one of three vignette types
(fairness, harm, preferences) between subjects. Participants saw two
vignettes in total. The procedure of Study 3 was identical to Study 2,
and participants completed the same survey with the same measures
as in previous studies.

Study 4

In Study 4, we wanted to test whether our injunctive norm
updating results were robust to differences in the specific wording
of the measure of this construct. Because previous work has
operationalized injunctive norms in several different ways (Bicchieri,
2016; Cialdini et al., 1990; Lu et al., 2020; Russell et al., 2022), we
replaced the previous injunctive measure with a new question
assessing the extent to which participants believe that other people
think you should engage in the behavior. Additionally, we returned to

treating vignette type as a within-subjects variable in this and all
remaining studies.

Participants were assigned to one of two descriptive norm
conditions (uncommon, common) and saw all three vignette types
(fairness, harm, preference) within subjects. The procedure was
identical to that of Study 3, and participants completed the same
measures with the exception of a new injunctive measure and the
inclusion of a punishment measure (see Individual Study Analyses in
the Supplemental Material for more information and results). This
injunctive dependent variable was framed in terms of what one
should do, rather than what is approved of—another common
definition of injunctive norm (“to what extent do other people think
you should X”).

Study 5

We had three goals for Study 5: We aimed to (a) replicate our
findings using a new set of harm behaviors and both injunctive norm
measures in one study, (b) validate that participants perceived our
norm types as actually falling into the hypothesized types, and (c)
explore whether the vignette rating measures predicted updating (or
the lack thereof) in the norm updating task (see Study 5 in Individual
Study Analyses in the Supplemental Material for more information
and results). To that end, we included all four sets of vignettes
used in earlier studies plus a new set of harm vignettes (“fairness,”
“convention,” “harm,” “psychological harm,” “preference”; see
Table 1), both injunctive measures as dependent variables
(injunctive-approve, injunctive-should; see Table 2 for measure
text), and a new vignette rating task.

The design was nearly identical to that of the previous studies, but
in this study, participants saw all five vignette types (fairness, harm,
psychological harm, preference, conventional) within subjects. The
procedure was similar to that of Study 4. Participants completed the
same measures, excluding the punishment measure and including
the new injunctive-should measure, in addition to the old injunctive
measure, and a new set of two harm vignettes. Because the previously
used harm vignettes could be perceived as secondarily tapping fairness
concerns (e.g., it is both harmful and unfair to steal from someone), we
designed a new set of harm behaviors to more exclusively tap harm.
While the previous harm vignettes concerned stealing, these new harm
vignettes focused on psychological and emotional harm—mocking
someone in front of their face and starting a nasty rumor about
someone. These new harm vignettes (henceforth psychological harm
vignettes) went through the same norming criteria as the other
vignettes.

Transparency and Openness

We follow the Journal Article Reporting Standards (Appelbaum
et al., 2018) and report how we determined our sample size, all data
exclusions, and all measures in the study. All of our studies’ designs
and analysis plans were preregistered. All of our analysis code, data,
preregistrations, and Supplemental Material, including our study
materials and all preregistered analyses, are available on the Open
Science Framework (https://osf.io/sc842/; Deutchman et al., 2024).
Data was analyzed using R, Version 4.3.0 (R Core Team, 2023), and
the packages lme4 (Bates et al., 2015), meta (Balduzzi et al., 2019),
and dplyr (Wickham et al., 2023).
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Results

Analytic Approach

In each individual study, we conducted a series of preregistered
linear mixed effects regression models predicting the dependent
measures by descriptive norm condition using the lme4 package in R
(Bates et al., 2015; R Core Team, 2023). In all studies (with the
exception of the pilot study), the models included the dependent
measure difference score, which was found by subtracting the prior
ratings from the posterior ratings after receiving the descriptive
norm information (the pilot study did not collect prior ratings, and so
we could not compute difference scores). For example, if a
participant rated their likelihood of talking in the library as 30 prior
to receiving the descriptive norm condition and then rated it as 50
after receiving information that the behavior is common, their
behavioral intention updating score would be+20. Due to the design
differences between the pilot study and the other studies, we only
report the belief updating results of Studies 1–5 here and report the
results of the pilot in the Supplemental Material (but note here the
results from this study are consistent with the other studies). We
present all results for each individual study in detail in the
Supplemental Material (see Individual Study Analyses) as well as a

summary of model results collated across studies (see Collated
Individual Study Results). See Table 3 for a correlation matrix
between the dependent measures collapsed across study. We
summarize the key results—the main effect of descriptive norm
condition on updating—in Table 4. Lastly, we note that we report all
studies collected for this project in the main text and Supplemental
Material—the reported studies are the only ones we conducted on
belief updating and thus there are no file-drawer concerns.

After conducting analyses across all of our individual studies, we
found that the effect size for updating varied considerably across
studies, perhaps reflecting variability in the study design and samples
between studies. In order to evaluate the totality of evidence, we
decided to pool our data and run a cross-study analysis. While not
initially preregistered, taking a meta-analytic approach offered a
stronger test of whether people update their beliefs after receiving
descriptive norms by increasing the number of observations and
statistical power. To that end, we conducted a series of meta-analyses
across our five studies that assessed belief updating (Studies 1–5)
following the method described by Harrer et al. (2021) and using the
meta package in R (Balduzzi et al., 2019). We conducted a meta-
analytic test for each of our main dependent measures—injunctive
normativity, personal-morality, other-morality, and behavioral
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Table 1
Table With Design Information on All Studies

Study Design Vignette type Participant

Pilot study 2 (descriptive norm: uncommon, common)
between subject

Conventional N = 401 participants (Mage = 40.1,
F = 46.6%)

Study 1 2 (descriptive norm: uncommon, common)
between subject × 2 (vignette type) within
subject

Fairness, conventional N = 414 participants (Mage = 41.7,
F = 52.4%)

Study 2 2 (descriptive norm: uncommon, common)
between subject × 3 (vignette type) within
subject

Fairness, harm, preference N = 402 participants (Mage = 41.7,
F = 50.9%)

Study 3 2 (descriptive norm: uncommon, common)
between subject × 3 (vignette type) between
subject

Fairness, harm, preference N = 643 participants (Mage = 41.1,
F = 53.8%)

Study 4 2 (descriptive norm: uncommon, common)
between subject × 3 (vignette type) within
subject

Fairness, harm, preference N = 411 participants (Mage = 43.0,
F = 60.8%)

Study 5 2 (descriptive norm: uncommon, common)
between subject × 5 (vignette type) within
subject

Conventional, fairness, harm,
psychological harm, preference

N = 400 participants (Mage = 41.3,
F = 54.3%)

Table 2
Table With the Measures From All Studies

Measure Measure text Study

Injunctive normativity:
1. Approval
2. Should do

1. In general, would most people approve of X? (0–definitely not approve, 100–definitely approve)
2. To what extent do other people think you should X? (0–not at all, 100–a great deal)

1. Studies 1–3, 5
2. Studies 4, 5

Injunctive certainty Previously you were asked the question. You answered [injunctive norm response]. How certain
are you in that response? (0–extremely uncertain, 100–extremely certain)

Studies 2–5

Descriptive normativity In general, how many people would X? (0–no one, 100–everyone) Studies 1–5
Morality 1. How moral do you personally think it is for someone to X?

2. How moral do you think other people think it is for someone to X? (0–extremely immoral to
100–extremely moral)

Studies 1–5

Behavioral intentions How likely would you be to X? (0–extremely unlikely, 100–extremely likely) Studies 1–5

Note. All measures from Studies 1–5 were on a 100-point sliding scale.
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intentions. Specifically, we looked at the effect of updating by
comparing ratings for the dependent measures prior to receiving
the descriptive norm to after receiving either the uncommon or
common descriptive norm. Additionally, we also ran a set of meta-
analyses for the four key measures comparing the degree of updating
between the uncommon and the common descriptive norm conditions.
Thus, we conducted three models for each dependent measure:
one looking at the effect of updating after receiving the common
descriptive norm, another looking at updating after receiving the
uncommon descriptive norm, and a third comparing the extent of
updating between the uncommon and common descriptive norm
conditions. Note that this last set of meta-analyses used the absolute
value of the updating difference scores in order to solely assess the
overall magnitude of updating differences between descriptive norm
conditions (i.e., regardless of the direction of the updating). Thus, these
comparison analyses use a different, transformed data set to answer a
distinct research question from the othermeta-analyses that assess both
the magnitude and directionality of updating.2 For these and all cross-
study results present below, we only included the negatively valenced
behaviors because we observed ceiling effects for the positively
valenced behaviors in Studies 1 and 2 (see Valence Models in the
Supplemental Material for an analysis of behavior valence on
updating).
While our studies had similar demographic information and

presumably sampled from the same population (see Table 1 for age
and gender breakdowns between studies), we observed statistically
significant between-study heterogeneity, and so we used random-
effect models in our meta-analyses to account for between-study
variability in effect sizes. All models used the restricted maximum-
likelihood estimator to calculate τ2 and Knapp–Hartung adjustments
to control for between-study heterogeneity. For determining effect
sizes, we used Hedge’s g to correct for small sample bias in
calculating the standardized mean difference. We replicate the
results of the meta-analyses using a series of linear mixed effect
models treating study identity—along with participant and vignette
identity—as random effects. We report the results of these models in
the Supplemental Material but note that their results are consistent
with the results of the meta-analyses reported here (see Multilevel
Regression Models in the Supplemental Material).
To investigate whether participants updated their beliefs to a

lesser extent for harm and preference behaviors than fairness and
conventional behaviors, we ran a series of linear mixed effect
regression models predicting our four key dependent measures
(injunctive, personal-morality, other-morality, behavioral intention)

and that included participant ID, vignette ID, and study number as
random effects. We ran four models predicting belief updating by
the interaction between descriptive norm condition (uncommon,
common) and vignette type (fairness, conventional, harm, prefer-
ence) to examine whether the direction and size difference in the
effect of updating between uncommon and common descriptive
norm conditions varied across behaviors. We also report a series of
exploratory models subsetting by descriptive norm condition
(common, uncommon) to examine the effect of updating between
behavior type after receiving either a common or uncommon
descriptive norm in the Supplemental Material (see Multilevel
Regression Models). For all models, we set the fairness behaviors as
the reference level for the vignette type variable and make between
vignette pairwise comparisons using estimated marginal means
adjusted using the multivariate t method to correct for multiple
comparisons.

To examine whether participants’ prior descriptive norm beliefs
influenced the extent of their updating and to rule out potential
alternative explanations such a number matching effect, we
conducted several moderation analyses. Specifically, we ran four
models, one for each main dependent variable (injunctive, behavioral
intentions, self- and other-morality). For all models, we included prior
descriptive beliefs as a moderator of belief updating by creating linear
mixed effect models predicting the dependent measures by the
interaction between the prior descriptive beliefs (moderator) and
descriptive norm condition. For these models, we included data from
both the negative and positive vignettes.

Lastly, because our dependent measures were all moderately
correlated with one another, we wanted to investigate whether our
updating results were robust to treating those measures as interrelated,
dependent measures as opposed to assuming independence, as in
our univariate regression models. Consequently, we ran a series of
exploratory multivariate regression models including all four of our
main dependent measures together (injunctive, personal-morality,
other-morality, behavioral intention). The first model examined
updating after receiving the common descriptive norm and predicted
the dependent measures by the descriptive manipulation (prior, post).
The second model was identical to the first but focused on updating
after receiving the uncommon descriptive norm. Lastly, the third
model predicted the dependentmeasure difference score by descriptive
norm condition (uncommon, common). We report the results of these
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Table 3
Correlation Matrix With Pearson Correlation Coefficients for the Dependent Measure Ratings Prior to
Receiving the Descriptive Norm Manipulation Collapsed Across Studies

Variable 1 2 3 4 5 6 7

1. Injunctive-approval —
2. Injunctive-should .79*** —
3. Injunctive certainty −.20*** −.18*** —
4. Morality-other .67*** .66*** −.18*** —
5. Morality-self .63*** .61*** −.16*** .90*** —
6. Behavioral intention .60*** .71*** −.13*** .45*** .48*** —
7. Descriptive .64*** .73*** −.17*** .40*** .35*** .67*** —

*** p < .001.

2 Consequently, estimates from these two different sets of meta-analyses
cannot be directly compared to one another.
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models in the Supplemental Material but note here that they largely
replicate the updating results from our univariate models.

Do People Update Their Beliefs After Receiving
Descriptive Norm Information?

When looking at the effect of either uncommon or common
descriptive norm information on belief updating across studies, we
find support for our prediction that people update their injunctive
norm beliefs after receiving information about the descriptive norm
(Figure 1). There was a significant effect of descriptive norm
condition on updating (d = 0.81, 95% CI [0.63, 1.00], p < .001),
such that people positively updated their injunctive beliefs about
how approved the norm is after receiving information that there is a
common descriptive norm (see Figure 2 for a forest plot of the
injunctive meta-analysis). Similarly, we find a significant meta-
analytic effect for the uncommon descriptive norm condition but in
the opposite direction: People negatively updated their injunctive
beliefs after receiving information that the behavior was uncommon,
finding the behaviors less approved of (d = −0.16, 95% CI [−0.27,
−0.06], p = .01).
Next, we examined the meta-analytic effect of belief updating for

behavioral intentions and found support for our prediction that
people update their behavioral intentions after receiving a descriptive
norm. Namely, therewas a significant effect of the common descriptive
norm condition on behavioral intentions (d = 0.08, 95% CI [0.02,
0.14], p = .021), such that participants reported they would be more
likely to engage in the behavior after finding out it was common. We
also found a significant effect of the uncommon descriptive norm
condition on behavioral intentions (d=−0.12, 95%CI [−0.15,−0.09],
p < .001), such that people were significantly less likely to say they
would engage in the behavior after finding out it was uncommon.
When comparing the magnitude of updating between the

uncommon and common descriptive norm conditions across
studies, we found evidence that people updated their injunctive
norm beliefs to different extents depending on the frequency of
descriptive norm information. Namely, there was a significant
effect of descriptive norm condition on injunctive norm updating
(d= 0.69, 95%CI [0.47, 0.93], p= .001), such that people updated
their beliefs more for the common descriptive norm than the
uncommon descriptive norm. Turning to the meta-analytic effect
of belief updating for behavioral intentions, we found that
participants updated their behavioral intentions to a larger extent
across studies after receiving a common descriptive norm compared

to an uncommon descriptive norm (d = 0.13, 95% CI [0.08, 0.17],
p = .002).

Do People Differentially Update Their Personal- and
Other-Moral Judgments?

Next we examined the meta-analytic effect of belief updating on
other-morality—second-order beliefs about how moral other people
think the behavior is. We find some support for our prediction that
people update their second-order moral beliefs after receiving
descriptive norms. Namely, there was a significant effect of the
common descriptive norm on other-morality beliefs (d= 0.47, 95%CI
[0.39, 0.53], p < .001), such that people thought that others would
think that the behavior is more moral after finding out it was
commonly done. However, we did not find an effect of the uncommon
descriptive norm condition on updating of other-morality beliefs
(d = −0.11, 95% CI [−0.23, 0.02], p = .075).

When looking at the meta-analytic effect of belief updating on
personal-morality—personal beliefs about how moral the behavior
is—we find mixed evidence in support of our belief updating
prediction. There was no significant effect of the common descriptive
norm condition on personal-morality beliefs (d = 0.007, 95% CI
[−0.03, 0.04], p = .638). However, we find a significant, if small,
effect of the uncommon descriptive norm condition on personal-
morality beliefs (d = −0.08, 95% CI [−0.13, −0.02], p = .02), such
that participants personally thought the behaviors were less moral after
finding out that they were uncommon.

Lastly, when comparing the magnitude of updating between
the descriptive norm conditions, we found a significant updating
effect across studies for other-moral judgments: Participants were
significantly more likely to update their second-order moral beliefs
after receiving a common descriptive norm than an uncommon
descriptive norm (d = 0.54, 95% CI [0.42, 0.65], p < .001). When
examining the meta-analytic effect of belief updating of personal-
moral beliefs about the behavior, we find that participants were
significantly more likely to update their personal-moral beliefs after
receiving the uncommon than the common descriptive norm
(d = 0.05, 95% CI [0.001, 0.09], p = .047).

Do Participants Update to Different Extents Depending
on the Type of Behavior?

We first compared the size and direction of updating between the
common and uncommon descriptive norm manipulation to test
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Table 4
Model Estimates of the Effect of Descriptive Norm Condition on Belief Updating

Dependent variable Study 1 Study 2 Study 3 Study 4 Study 5

Injunctive-approval B = 25.70*** B = 26.92*** B = 23.79*** B = 30.27***
Injunctive-should B = 29.81*** B = 27.81***
Behavioral intention B = 9.34*** B = 4.76*** B = 5.61*** B = 3.93*** B = 5.92***
Morality-self B = 6.22*** B = 2.74*** B = 2.42** B = 1.41* B = 2.06**
Morality-other B = 18.66*** B = 15.49*** B = 15.96*** B = 16.26*** B = 21.04***

Note. Table showing unstandardized model estimates and significance levels of the descriptive norm condition term (uncommon, common) for our
models predicting each of our five key dependent measures by descriptive norm condition across Studies 1–5. All models included the difference score for
each of the dependent variables.
* p < .05. ** p < .01. *** p < .001.
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whether participants were more sensitive to descriptive norms for
conventional and fairness behaviors than harm and preferences. We
found that the difference in injunctive updating between the common
and uncommon descriptive normmanipulations was larger for fairness
than harm behaviors (B = 2.97, SE = 1.28, p = .021), smaller for
fairness than conventional behaviors (B = 3.34, SE = 1.61, p = .037),
and was similar for fairness and preference behaviors (B = 0.46,

SE = 1.28, p = .73). The difference in updating between descriptive
norm conditions was significantly larger for conventional than harm
behaviors (B = 6.31, SE = 1.66, p < .001), but was not significantly
different between conventional and preference behaviors (B = 3.80,
SE = 1.66, p = .09) nor between harm behaviors and preferences
(B = −2.51, SE = 1.33, p = .23). Participants positively updated their
injunctive beliefs in response to the common descriptive norm and
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Figure 1
Belief Updating Ratings for the Injunctive Norm, Behavioral Intention, Other-Morality, and Personal-Morality
Measures

Note. Plot comparing belief ratings for the uncommon and common descriptive norm conditions in comparison to prior beliefs
for the key dependent measures, injunctive norm beliefs (approve), behavioral intention, personal-moral beliefs, other-moral
beliefs. Error bars show standard error. This figure collapses across data from Studies 1–5 and only includes the negatively
valenced vignette results. See the online article for the color version of this figure.
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negatively updated in response to the uncommon descriptive norm for
all behaviors except the harm behaviors, in which they updated for the
common but not uncommon descriptive norm. The difference in
behavioral intention updating between the common and uncommon
descriptive norm was significantly larger for fairness behaviors than
harm behaviors (B = 5.65, SE = 0.92, p < .001), smaller for fairness
than conventional behaviors (B = −5.76, SE = 1.15, p < .001), and
similar for fairness and preference behaviors (B = −0.51, SE = 0.92,
p = .58). The difference in updating between descriptive norm
manipulations was greater for conventional than harm behaviors
(B= 11.40, SE= 1.19, p< .001) and preferences (B= 5.24, SE= 1.19,
p < .001) and for preferences than harm behaviors (B = 6.16,
SE = 0.96, p < .001). Unlike injunctive beliefs, participants positively
updated their behavioral intentions for the common descriptive norm
and negatively updated for the uncommon descriptive norm across all
behaviors.
For personal-moral beliefs, participants updated to a larger extent

between the common and uncommon descriptive conditions for the
fairness behaviors than harm (B = 3.27, SE = 0.77, p < .001) and
preference behaviors (B = 1.86, SE = 0.78, p = .02) but less for
fairness than for the conventional behaviors (B = −2.99, SE = 0.97,
p = .002). The difference between descriptive norm conditions in
personal-morality updating was also larger for conventional than
harm (B = 6.26, SE = 0.99, p < .001) and preference behaviors
(B = 4.85, SE = 1.00, p < .001), while updating differences were
similar for harm behaviors and preferences (B = −1.41, SE = 0.81,
p= .30). Participants positively updated their personal-moral beliefs
in response to the common descriptive norm and negatively updated
in response to the uncommon descriptive norm for the fairness and
conventional behaviors. In contrast, they negatively updated their
beliefs in response to both norm conditions for the harm and
preference behaviors, updating to a larger extent for the uncommon
than common descriptive norm. Lastly, participants updated their
second-order moral beliefs to a larger extent between the common
and uncommon descriptive norm conditions for fairness behaviors
than preference behaviors (B = 11.22, SE = 1.14, p < .001) but
updated to a similar extent between fairness and conventional
(B = −1.19, SE = 1.43, p = .40) and harm behaviors (B = 0.25,
SE = 1.14, p = .82). The difference between descriptive norm
conditions was also larger for conventional behaviors than for
preferences (B = 12.42, SE = 1.47, p < .001) and for harm than for
preference behaviors (B = 10.97, SE = 1.19, p < .001) but was not

significantly different between conventional and harm behaviors
(B= 1.45, SE= 1.47, p= .759). Participants positively updated their
other-morality beliefs in response to a common descriptive norm
and negatively updated in response to an uncommon descriptive
norm for all behaviors.

Do Prior Descriptive Beliefs Moderate the Effect of
Descriptive Norm Information on Belief Updating?

Participants’ beliefs about the descriptive normativity of the
behaviors before receiving the descriptive norm manipulation
moderated the effect of descriptive norm information on injunctive
belief updating (B = −2.77, SE = 0.39, p < .001), such that the
stronger their premanipulation descriptive beliefs, the less likely
they were to update their injunctive beliefs in response to a common
descriptive norm and the more likely they were to negatively update
in response to an uncommon descriptive norm. We found that prior
descriptive beliefs moderated the effect of descriptive norm
information on behavioral intention updating (B = 1.84, SE = 0.29,
p < .001), such that the higher the prior descriptive beliefs, the less
likely participantswere to update their beliefs after receiving a common
descriptive norm and the more likely they were to negatively update
after receiving an uncommon descriptive norm. Prior descriptive
beliefs also moderated the effect of descriptive norms on personal-
morality (B = −0.79, SE = 0.24, p = .001): The higher participants’
prior descriptive beliefs, the more likely they were to negatively update
in response to an uncommon descriptive norm—finding the behavior
less personally moral—while there was no change in updating in
response to the common descriptive norm. Lastly, prior descriptive
beliefs also moderated the effect of the descriptive norm manipulation
on other-morality in a similar manner to injunctive beliefs (B = 1.78,
SE= 0.36, p< .001). Namely, participants with lower prior descriptive
beliefs updated their second-order moral judgments after receiving a
common but not uncommon descriptive norm, while participants with
higher prior descriptive beliefs negatively updated their moral
judgments after receiving an uncommon but not common descriptive
norm.

General Discussion

Across six studies, we explored the relationship between descriptive
norms, injunctive norms, moral judgments, and behavioral intentions.
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Figure 2
A Forest Plot of the Meta-Analytic Effects of the Common Descriptive Norm Condition on
Injunctive Norm Ratings

Note. CI = confidence interval; SMD = standardized mean difference.
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Specifically, we assessed participants’ beliefs about normative
behaviors both before and after receiving information that there
was either a common or uncommon descriptive norm. Across all of
these updating studies, we found that people updated their beliefs
about the injunctive normativity of a behavior after receiving
descriptive norm information. When there was a descriptive norm
that the behavior was common, participants thought the behavior was
more approved of than before receiving the norm information. When
receiving a descriptive norm that the behavior was uncommon,
participants thought the behavior was less approved of than they
initially believed. Similarly, we also found that participants updated
their other-moral beliefs after receiving descriptive norm information,
such that they thought that others would think the behavior was more
moral after finding out it was common, and less moral after finding out
it was uncommon. Yet, we found somewhat ambiguous evidence that
participants updated their personal-moral beliefs—they did not
significantly update their beliefs in response to the common descriptive
norm but did do so in response to the uncommon descriptive norm,
although this effect was small. Thus, participants’ other-moral beliefs
were more sensitive to descriptive norms—and thus more similar to
injunctive norm beliefs—than their personal-moral beliefs which were
somewhat insensitive to descriptive norm information.
We additionally found a significant but relatively weak pattern of

updating results for behavioral intentions. Participants updated their
behavioral intentions, such that they reported they were more likely
to engage in the behavior after receiving a common descriptive norm
(three out of five studies) and less likely to after receiving an
uncommon descriptive norm (five out of five studies). In our meta-
analyses, we found a small but statistically significant effect of the
common descriptive norm in the predicted direction (d = 0.08), as
well as a statistically significant effect of the uncommon descriptive
norm (d = −0.12), supporting our prediction that participants would
negatively update their behavioral intentions after receiving
information that the behavior was uncommon.
Across all studies and dependent measures, we found that, when

looking solely at the magnitude of updating, participants updated
their beliefs to a greater extent after receiving a common descriptive
norm than an uncommon descriptive norm, suggesting that the effect
of common descriptive norm information was stronger than that of
uncommon descriptive norm information. All together, our results
support previous work documenting a common association between
descriptive norms, injunctive norms, andmoral judgments (Eriksson
et al., 2015; Lindström et al., 2018).

Do People Update Their Beliefs After Receiving
Descriptive Norm Information?

One of the central goals of this research was to investigate how,
and to what extent, people update their injunctive norm beliefs and
moral judgments after receiving descriptive norm information.
While previous work has found that people make simple, bidirectional
inferences between descriptive and injunctive norms (e.g., is a
behavior injunctive or not given that it is common or uncommon;
Eriksson et al., 2015), no work to our knowledge has examined
how people change their beliefs in response to novel normative
information. Our study builds on and extends past work by assessing
beliefs before and after receiving descriptive norm information to
explore how people update their own beliefs about the injunctive
normativity and morality of a behavior in the face of novel descriptive

norm information. We show here that not only do people positively
update their beliefs after receiving a common descriptive norm that a
behavior is common but that people also negatively update their beliefs
after receiving an uncommon descriptive norm that a behavior is
relatively rare. That people update their beliefs in either direction,
finding the norm to bemore or less injunctive after receiving descriptive
norm information, suggests that we are highly sensitive to various
frequencies of descriptive norm information—wemake rich inferences
not only from what we see others commonly do, but also from what
most do not do. In other words, this novel finding indicates that we rely
on descriptive norms not only to infer what others approve of, but that
we also rely on that information—or lack thereof—to infer what others
do not approve of. These findings extend our understanding of how
descriptive norms influence our injunctive norm beliefs and moral
judgments, demonstrating the rich social inferences we make from the
presence and absence of descriptive norms. Additionally, we believe
our pre–post norm design will prove useful for other researchers
interested in understanding the relationship between different kinds of
normative information. Future work should investigate this question
further by titrating the level of descriptive norm information required
for individuals to update their injunctive andmoral beliefs and examine
how this might vary across different behaviors.

While past research has explored how descriptive norms
influence injunctive beliefs, little work has explored how descriptive
norms influence other relevant normative beliefs. By examining
descriptive beliefs, injunctive beliefs, moral judgments, and behavioral
intentions within one design, our results offer the clearest evidence to
date of how descriptive norms shape normative beliefs and inform our
understanding of the relationship between descriptive and injunctive
norms, moral judgments, and behavioral intentions. Namely, our
results suggest that injunctive norm beliefs, personal and other-moral
judgments, and behavioral intentions are moderately to strongly
correlated with one another and suggest that people make rich social
inferences from descriptive norms.

However, while these measures are interrelated, that people
updated their injunctive beliefs and other-moral judgments more
readily and to a larger extent than personal-moral judgments and
behavioral intentions suggests that these items might be measuring
at least somewhat partially independent constructs. In other words,
while injunctive beliefs influence personal-moral beliefs, they are
not necessarily measuring the same underlying construct.

Additionally, it is important to consider how our findings pertain
to the sizeable body of work in social psychology on conformity.
How we conform to the behavior of others is one of the foundational
areas of research in social psychology, demonstrating that our
behavior is highly sensitive to what the majority of people around us
are doing (Asch, 1956; te Velde & Louis, 2022). Conformity, and
the related but conceptually distinct conformist bias, has been
proposed to be two of the more important pathways of social
transmission in our species, playing a vital role in cultural evolution
(Mesoudi, 2009; Whiten, 2019; but see Eriksson et al., 2007). Yet,
there remains disagreement in the field regarding the exact nature in
which descriptive norms exert social influence. Our finding that
descriptive norm information influences people’s intentions to
engage in the relevant behavior is aligned with findings from
previous work demonstrating that descriptive norms and conformity
play an important role in influencing behavior. Namely, that the
effect of descriptive norms influenced injunctive and moral beliefs
in addition to behavioral intentions—in conjunction with our finding
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that injunctive ratings partially mediated the effect of descriptive
norms on behavioral intentions (see Mediation Models in
Supplemental Material)—suggests that descriptive norms influ-
ence behavior at least in part because of the additional normative
and moral information they convey. This finding is aligned with
past work demonstrating that people tend to infer injunctive norms
and moral judgments from descriptive norms (Eriksson & Strimling,
2015; Eriksson et al., 2015; Lindström et al., 2018). Together, these
findings suggest that, while conformity is often thought of as solely a
result of copying the majority behavior, an additional component of
its influence on behavior might be due to the rich social inferences we
implicitly make from majority behavior—in general, if most people
are doing something, then they likely approve of doing it and think
others should too. Additionally, the predictiveness of descriptive
norms on behavior varies depending on a number of factors including
reputational concerns, uncertainty, and power asymmetries (Gelfand
& Harrington, 2015). Our findings contribute to the notion that the
effect of descriptive norms on behavior is sensitive to social and
contextual factors. Namely, our finding that participants updated their
behavioral intentions to different extents after receiving descriptive
norm information depending on the behavior indicates that the
effectiveness of descriptive norms also varies depending on the
specific type of behavior in question.

Do People Differentially Update Their Personal- and
Other-Moral Judgments?

While often thought of as distinct constructs, recent research
has documented a common relationship between descriptive and
injunctive norms and moral judgments, with some work even defining
injunctive norms in terms ofmorality (Eriksson et al., 2015; Lindström
et al., 2018; Nielsen & McGregor, 2013; Russell et al., 2022). Thus, a
secondary goal of this project was to better understand the relation-
ship between descriptive norms, injunctive norms, and other-moral
judgments—that is, how exactly do these concepts relate to one
another? Are injunctive norms always moral or are they partially
independent, measuring related but distinct constructs, such that
behaviors can be injunctive but not moral or moral but not injunctive?
We were also interested in deconstructing the relationship between
injunctive norm beliefs and morality by examining how injunctive
beliefs relate to both personal and other-moral judgments. Because
injunctive norm beliefs are second-order—beliefs about what others
approve of—we wanted to examine whether they are more closely
related to second-order, other-moral beliefs—beliefs about what others
think is moral—than first-order, personal-moral beliefs—individuals’
own moral beliefs. Despite being strongly correlated with one another
(r = 0.90), our results revealed a key dissociation between personal-
moral beliefs and other-moral beliefs. While we found a moderately
common association between both of our injunctive norm measures
and other-moral judgments (injunctive-approve: r = 0.67; injunctive-
should: r = 0.66) and personal-moral beliefs (injunctive-approve:
r = 0.63; injunctive-should: r = 0.61), our findings indicate that
injunctive beliefs were more closely related to other-moral judgments
than personal-moral judgments (Z = 13.6, p < .001; Hittner et al.,
2003). Furthermore, that participants were more likely to update their
injunctive and other-moral beliefs across studies, and did so to a larger
extent than their personal-moral beliefs—which were somewhat
insensitive to descriptive norm information—suggests that participants
viewed these measures differently. Together, this suggests that there is

a close, but imperfect relationship between injunctive beliefs and
morality. Namely, while injunctive beliefs and moral judgments are
interconnected, they are perhaps still partially independent constructs.

Why were participants’ beliefs about others’ moral judgments
more sensitive to descriptive norms than participants’ own moral
judgments? There is a rich literature in psychology documenting a
self-other asymmetry in which people’s judgments and beliefs about
themselves diverge from how they perceive and judge others
(Grossmann & Kross, 2014; Molouki & Pronin, 2015; Pronin &
Hazel, 2023; Pronin et al., 2002). For example, research on the bias
blind spot finds that, while people are able to see bias in others, they
are much less likely to see bias in their own behavior and that this
asymmetry is driven by different cognitive mechanisms for self- and
social perception (Pronin & Hazel, 2023). That we rely on different
cognitive systems for self- and social perception may explain why
participants in our study thought others’ moral judgments would be
more influenced by descriptive norms while their own moral
judgments were largely insensitive to descriptive norms. This finding
extends previous work on self–other asymmetries into the moral
domain, suggesting that even our moral judgments are susceptible to
this bias. This has potentially important implications for studying
social norms—in models reported in our Supplemental Material (see
Self- and Other-Morality Models), we find that participants’ personal-
moral judgments negatively predicted injunctive belief updating (i.e.,
the higher their personal-moral judgments, the less they updated)
while other-moral judgments positively predicted updating (i.e., the
higher their other-morality judgments, the more they updated).

More generally, this finding highlights an interesting paradox—
people think that other people’s moral judgments are easily swayed
by descriptive norm information when in reality, most people’s
personal-moral judgments were largely insensitive to descriptive
norms, only updating to a small extent (if at all). In other words, this
finding suggests that people think that other people’s beliefs are
more malleable than they really are. Future work should further
explore the relationship between injunctive beliefs and morality in
more depth, and consider measuring both personal- and other-moral
beliefs when studying moral judgment and social norms.

Do People Update to Different Extents Depending on the
Type of Behavior?

While past work has examined the relationship between descriptive
and injunctive norms, no work, to our knowledge, has investigated
whether the relationship between normative information varies
depending on the type of normative behavior in question. Examining
the difference in updating allowed us to shed light on two important
theoretical questions in the social norm literature. First, it allowed us
to test Bicchieri’s socially conditional account of norms, which holds
that social norms are categorically distinct from moral norms and
personal preferences in that social norms are influenced by others’
expectations while moral norms and preferences are not (2006, 2016).
If moral norms and personal preferences are socially independent
behaviors that are not conditioned on others’ expectations, then
injunctive and moral beliefs about them should be less sensitive to
descriptive norm information than for fairness and conventional
norms. Second, it allowed us to examine whether people are sensitive
to social expectations for fairness behaviors. Fairness behaviors are an
interesting test of the social conditionality account because while they
are often considered moral norms, recent work suggests that they are
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perceived differently from harm norms (Yucel et al., 2022) and thus
may fall somewhere between conventional and moral norms. Thus,
by studying whether people are more or less sensitive to descriptive
norms for fairness behaviors as for conventional and harm norms, we
can better understand the role of social conditionality on normative
cognition, as well as how people perceive fairness norms, which are
an important part of human cooperation.
We found that, on average, participants updated their injunctive

and moral norm beliefs to a greater extent for conventional and
fairness behaviors compared to harm-related behaviors and, in some
cases, preferences. Participants also consistently updated their
behavioral intentions and beliefs about others’ moral judgments
more for fairness and conventional behaviors, while there was
mixed evidence for differences in the effect of descriptive norms
on personal-moral judgments, which were much less sensitive to
descriptive norms. Importantly, participants tended to both positively
update their beliefs (i.e., finding the behavior more injunctive) after
receiving a common descriptive norm and negatively update their
beliefs (i.e., finding the behavior less injunctive) after receiving an
uncommon descriptive norm for fairness and conventional behaviors
and, to a lesser degree, preferences. In contrast, for harm behaviors,
participants were more likely to positively update their beliefs in
response to common descriptive norms than they were to negatively
update in response to uncommon descriptive norms.
Together, our findings suggest that people are moderately

more sensitive to descriptive norms for fairness and conventional
behaviors—which they tended to perceive quite similarly—than for
harm behaviors and, to a lesser extent, personal preferences. This
finding provides some support for Bicchieri’s theory of social norms
which holds that norms are socially conditional, hinging on our
beliefs about how others expect us to behave (Bicchieri, 2006).
Specifically, this theory suggests that unlike social norms, harm
norms are internalized beliefs that are insensitive to social
expectations. That participants in our study updated their beliefs
less for harm behaviors than fairness and conventional behaviors
suggests that people are indeed less influenced by others’ expectations
for moral norms (and harm norms specifically). Furthermore, because
personal preferences are also independent beliefs that are not socially
conditional, they should be less sensitive to descriptive norms
and thus others’ expectations. We find some evidence for this idea
here—participants updated their beliefs less for preferences than
conventional and fairness behaviors, although it varied by dependent
measure (i.e., there was no difference in updating for the injunctive
norm measure), and, in general, these effects were smaller than those
observed for harm behaviors. However, it is important to note that
participants still, albeit inconsistently, updated their beliefs and
behavioral intentions for harm behaviors and preferences after
receiving information that the behavior was common (or uncommon),
just to a lesser extent than the fairness and conventional behaviors.
That participants updated their beliefs and behavioral intentions even
for harm behaviors such as stealing or mocking someone highlights
how influential descriptive norms are in shaping our beliefs and
behavior and suggest that, in contrast to Bicchieri’s socially conditional
account of norms, even moral norms and personal preferences may
be somewhat sensitive to information about others’ normative
expectations.
Furthermore, our finding that participants’ beliefs were more

sensitive to descriptive norms for fairness behaviors than harm

behaviors indicates that people were more sensitive to others’
expectations—and thus their beliefs were more socially
conditional—for fairness than harm behaviors. In general, partici-
pants were nearly as sensitive to descriptive norms for fairness
behaviors as conventional behaviors, suggesting that people may
perceive fairness norms more similarly to conventional norms than
harm norms. While belief updating (or the lack thereof) is likely
influenced by a number of different factors, our findings suggest that
harm may be unique in its insensitivity to normative information, and
thus perceived as conceptually distinct from other kinds of normative
behaviors. In contrast, our results suggest that people may perceive
fairness behaviors more like conventional norms in that, like
conventional norms, they are heavily dependent on what others are
doing and expect of us, although to a somewhat lesser extent. These
findings support recent work which finds that there are important
differences in moral norms of fairness and harm—namely, that
children do not view distributional fairness as a moral norm, an
important finding given that fairness is often considered a moral norm
(Yucel et al., 2022). That participants in our studyweremore sensitive
to others’ behavior and expectations for fairness behaviors than harm
behaviors suggests that there are important differences between these
types of behaviors and, more generally, calls into question the validity
of grouping fairness and harm norms as equally moral norms, a
common practice in the psychological literature on norms. Moving
forward, researchers should avoid simply lumping fairness and harm
norms in the category of moral norms and should further explore the
boundaries of social conditionality by investigating when behaviors
will be more or less sensitive to others’ expectations.

Overall, our findings suggest that the effectiveness of descriptive
norm information depends in part on the type of behavior in question.
Why are we more sensitive to descriptive norms for some behaviors
than others? Our results are consistent with the possibility that
descriptive norms are more influential in contexts where there is
more uncertainty about what is considered an appropriate behavior
(Gelfand & Harrington, 2015). Namely, because beliefs about harm
likely represent internalized norms—from an early age we are taught
that hurting others is bad and come to believe it is wrong to do so even
absent social pressure or sanctions—it makes sense that descriptive
norm information would be less effective at influencing those beliefs
as compared to other norms that are not as internalized and are more
variable across contexts and groups (such as conventional norms). That
participants’ beliefs about fairness behaviors were influenced by
descriptive norms nearly as much as their beliefs about conventional
behaviors suggests that fairness norms are also highly variable and are
perhaps more flexible than harm norms. This is supported by work
finding that beliefs about harming others are common across cultures
(besides in normatively appropriate circumstances like warfare), while
fairness norms vary dramatically across cultures (Blake et al., 2015;
Henrich et al., 2001; O’Neill &Machery, 2018; Sachdeva et al., 2011).
Furthermore, uncertainty may explain why we found that participants
were sensitive to descriptive norms for preferences, behaviors that,
under the social conditionality account of norms, should be socially
independent choices (Bicchieri, 2006, 2016). Namely, while our
preference behaviors were designed to reflect personal proclivities,
uncertainty about what is acceptable may have still influenced
sensitivity to descriptive information (e.g., even if I personally like to
wear sandals with socks, I may be less inclined to do so if very few
others are and I’muncertain about what is appropriate in that situation).
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Another important dimension between the behaviors we studied
was the emotional valence of the different behaviors. We initially
categorized behaviors by emotional valence ratings during the
behavior norming because behaviors that differed in their valence
also differed substantially on the other norming dimensions of
interest (e.g., injunctive normativity, morality, etc.). Consequently,
we divided the behaviors by valence for norming and ran our models
including all behaviors as well as subsetting by negative and positive
valence. We note here that while the effects were smaller, we did
find evidence of updating when examining solely the positively
valenced behaviors. Namely, we found that the direction of updating
depended on the specific positively valenced behavior—for most
behaviors, participants positively updated their beliefs after
receiving a common descriptive norm and negatively updated after
receiving an uncommon descriptive, albeit to a lesser extent than for
negatively valenced vignettes. However, for other behaviors, and for
fairness behaviors in particular, participants negatively updated
their beliefs after receiving either descriptive norm information,
suggesting that the direction and extent of updating was influenced
by both behavior type and valence. We also examined how valence
predicts belief updating in Studies 1 and 2—the only studies that
included both positive and negative behaviors. We found that
participants updated to a larger extent for negative than positive
behaviors, perhaps in part because of ceiling effects (see Valence
models in the Supplemental Material for analyses). Because of these
ceiling effects, we chose to exclusively include the negatively
valenced behaviors from Study 3 onward and in our combined study
analyses. While we did not include valence as a proxy for whether a
behavior is prescriptively normative (e.g., you should donate money
to charity) or proscriptively normative (e.g., you should not cheat on
a test), we acknowledge that there are similarities between valence
and whether a norm is prescriptive or proscriptive. That is, in
general, behaviors that are rated as positively emotionally valenced
are more likely to be prescriptively normative, while negatively
emotionally valenced behaviors are more likely to be viewed
as proscriptively normative. However, since we did not include
valence as a measure of prescriptive–proscriptive normativity, our
studies cannot directly speak to updating differences between
prescriptive and proscriptive norms. However, given their similari-
ties, we might expect that people would update their beliefs to a
greater extent for proscriptive behaviors, in part because, like our
negatively valenced behaviors, they have more room for variability
since our priors are low to begin with (as compared to prescriptive
behaviors). Furthermore, it could be the case that the presented
descriptive norm information was discordant with the behavior
depending on its valence—in other words, providing participants
with a common descriptive norm about a negative behavior that they
initially viewed as uncommon might be viewed as counter-
normative. Thus, we report a series of models in the Supplemental
Material (see Counternormativity Models) examining how the
degree of counternormativity influences updating and, because it
can be difficult to conceptualize the effect of updating for negative
behaviors in relation to the positive behaviors, we include figures in
the Supplemental Material that reverse the proportions of the
descriptive norm condition for the negatively valenced behaviors
so that they are on the same scale (e.g., positive behavior; see
Supplemental Figures S5–S8) as well as figures showing the effect
of updating by each individual vignette (see Supplemental Figures
S13–S16).

Do Prior Descriptive Beliefs Moderate the Effect of
Descriptive Norm Information on Belief Updating?

Because we studied real, preexisting behaviors, it is possible, if
not likely, that participants’ prior beliefs influenced their updating
in our task. In nearly any situation, our prior beliefs about the
commonality of a behavior will influence how we interpret and
incorporate novel descriptive norm information. Indeed, one benefit
of our pre–post descriptive norm study design is that it allowed us to
examine how peoples’ individual, preexisting descriptive norm
beliefs influenced the efficacy of introducing novel normative
information. To investigate this possibility, we examined whether
participants’ prior descriptive norm beliefs moderated the effect of
the descriptive norm manipulation on updating. If prior descriptive
beliefs do not moderate the effect of our manipulation, that could be
interpreted as evidence for a number matching effect in which
participants were simply matching their responses for the dependent
measures to the size of the descriptive norm information (e.g., rating
a behavior as “80” on an injunctive scale after receiving the common
descriptive norm). However, speaking against that possibility, we
found that individuals’ prior descriptive beliefs moderated the effect
of our descriptive norm manipulation on injunctive, behavioral
intentions, other- and personal-morality updating. This suggests that
the extent to which participants updated their beliefs in response to
descriptive norm information was influenced by individual differences
in participants’ own beliefs about how descriptively normative the
behaviors were.

Specifically, when unpacking the moderation analyses, we found
that participants were more likely to update their injunctive norm
beliefs and moral judgments when the descriptive norm information
conflicted with their prior beliefs—the larger the difference between
their prior descriptive expectations and the descriptive manipulation,
the greater the degree of updating. In other words, if people already
believe that most other people would cheat on a test, presenting a
descriptive norm that cheating is a common practice will do little to
change their injunctive and moral beliefs, whereas presenting a
contrasting descriptive norm that cheating is not common will have a
much larger influence on their normative beliefs and expectations. This
suggests that people are more sensitive to descriptive norm information
when it conflicts with their prior beliefs and expectations. Moreover,
this finding has potentially important implications for descriptive norm
messaging, suggesting that the influence of a normative intervention or
nudge on behavior change hinges on individuals’ prior descriptive
beliefs about the commonality of the behavior. Consequently, it will be
important for practitioners to assess individual beliefs about a target
behavior before initiating a norm-based intervention.

Limitations

The present work was not without its limitations (see Table 5 for
table of limitations). Namely, participants’ prior beliefs likely played a
role in the effect of descriptive norm information on beliefs; however,
as explained above, this finding cannot explain between-condition
differences in updating and, if anything, constitutes a strength of our
pre–post study design. Additionally, while we normed all behaviors
(seeVignette Norming in SupplementalMaterial), it is possible that the
specific vignettes used influenced our results and that we might find
different patterns of updating with different behaviors. Lastly, because
behavioral intentions were self-reported, participants’ actual behavior
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might deviate from what they reported they would do. With that
said, a meta-analysis by Webb and Sheeran examining the
relationship between intentions and behavior found a significant
relationship between them such that a medium-to-large change in
intention led to a small-to-medium change in behavior (2006). This
suggests that, while people’s actual behavior is likely influenced
by descriptive norms, it may be influenced to a lesser extent than
their behavioral intentions.

Conclusion

Across a series of experiments, we find evidence in support of our
three main research questions.
First, we provide strong evidence for belief updating between

descriptive and injunctive norms. Namely, we find that, after
receiving descriptive norm information that a behavior was either
common or uncommon, participants updated their injunctive beliefs,
behavioral intentions, and both personal and other-moral beliefs.
Second, we find differences between first- and second-order moral
judgments, such that participants’ beliefs about others’ moral
judgments were more sensitive to descriptive norms than their own
moral judgments. Third, we find that the effect of descriptive norms
on updating varies depending on the type of behavior, such that,
in general, participants were more sensitive to descriptive norm
information for conventional and fairness behaviors than harms and

preferences. Our findings contribute to the literature on social norms
and moral psychology, demonstrating the important role descriptive
norms play in shaping injunctive norms and moral judgments and,
more generally, how our beliefs about what others believe and do
play a critical role in social norm cognition. Furthermore, our study
advances past work by showing that people update a suite of
interrelated normative beliefs in response to descriptive norm
information and, in doing so, contributes a useful method for assessing
the effect of normative information on beliefs. Specifically, by
assessing beliefs before and after providing normative information, we
were able to assess the extent towhich participants updated their beliefs
in response to said information, as well as how individual differences in
preexisting normative beliefs moderated the influence of this novel
descriptive information. Lastly, our findings inform current theories of
social norm cognition, revealing that, as predicted by Bicchieri (2006,
2016), social norms are more strongly influenced by others’ normative
expectations than moral norms (like harm) and personal preferences.
However, in contrast to that theory, we found that participants’ beliefs
about harm behaviors and preferences were still moderately influenced
by descriptive norms, suggesting that even those types of behaviors are
likely sensitive to empirical and normative expectations. All told, our
findings highlight how our beliefs are flexible and fundamentally
influenced by what we see around us in our social world, providing
important insight into the social cognition underlying norm cognition
and where our sense of what is “appropriate” or “right” comes from.
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Table 5
Table of Limitations of the Present Research

Limitation Description

Preexisting prior beliefs Because we studied existing behaviors rather than entirely novel ones, we could
not prevent participants from bringing in their own priors about the morality
and normativity of the behaviors we studied. In other words, people might have
had existing beliefs about how common or approved of a given behavior is
based on their personal experiences which could have influenced their decisions
in our task. In order to avoid people’s prior experiences influencing their beliefs
and behavior, future work should explore injunctive belief updating in the
context of totally novel behaviors that people do not have priors for. If people
update their injunctive beliefs and behavior after receiving descriptive norm
information for norms they have no prior experience with or beliefs about, that
would provide stronger evidence that descriptive norms influence injunctive
norm beliefs and moral judgments.

Generalizability of using vignette and online convenience sample Another limitation of the present work is that all of our data were collected via
online convenience samples. While past work finds little differences in studies
conducted in-lab and online (Amir et al., 2012; Horton et al., 2011), it is
possible—while unlikely—that our results might not generalize to a broader
population. Additionally, despite stringent norming across a number of
dimensions, it is possible that our results hinge on the specific vignettes used
and that our results might not generalize to different behaviors. However, given
that we found effects of updating across all behaviors (fairness, conventional,
harm, preference), we think this possibility unlikely; that said, future work
should study belief updating using a range of different behaviors than those
used here.

Injunctive to descriptive updating Because we solely focused on the effect of descriptive norms on injunctive norm
beliefs, we cannot necessarily make claims about effects in the opposite
direction from injunctive to descriptive (i.e., that injunctive norm information
influences people’s descriptive norm beliefs). However, given the strong
relationship between descriptive and injunctive norms, and previous work
showing people make bidirectional inferences between them (Eriksson et al.,
2015), we expect that people would be as likely to update their descriptive
beliefs from injunctive norm information. Future work should explore whether
and to what extent people update their descriptive norm beliefs, moral
judgments, and behavior after receiving injunctive norm information.
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