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A B S T R A C T

To what extent can simple, domain-general factors inform moral judgment? Here we examine whether a basic
cognitive-affective factor predicts moral judgment. Given that most moral transgressions break the assumed pat-
tern of behavior in society, we propose that people's domain-general aversion towards broken patterns – their
negative affect in response to the distortion of repeated forms or models – may predict heightened moral sen-
sitivity. In Study 1, participants’ nonsocial pattern deviancy aversion (e.g., aversion towards broken patterns of
geometric shapes) predicted greater moral condemnation of harm and purity violations. This link was stronger
for intuitive thinkers, suggesting that this link occurs via an intuitive rather than analytical pathway. Extending
these results, in Study 2, pattern deviancy aversion predicted greater punishment of harm and purity violations.
Finally, in Study 3, in line with pattern deviancy aversion predicting moral condemnation because moral vio-
lations break the pattern of behavior in society, pattern deviancy aversion predicted context-dependent moral-
ity. Participants higher in pattern deviancy aversion exhibited a greater shift towards tolerating moral violations
when these violations were described as the pattern of behavior in an alternate society. Collectively, these results
suggest that something as basic as people's aversion towards broken patterns is linked to moral judgment.

Numerous psychological phenomena suggest that people are averse
towards broken patterns – the distortion of repeated forms or mod-
els (Gollwitzer, Marshall, Wang & Bargh, 2017). For instance, re-
searchers have noted that people dislike atypical stimuli (see
Palmer, Schloss & Sammartino, 2013), resist change (Jost, 2015),
prefer familiar and fluent stimuli (Reber, Winkielman & Schwarz,
1998; Zajonc, 1968), avoid and attempt to reduce contradictions (Hei-
degger, 1953/1996; Heider, 1958), and experience inconsistencies
as threatening to their sense of meaning (Heine, Proulx & Vohs, 2006;
Heintzelman, Trent & King, 2013). Further, more directly, people
are motivated to see order, patterns, and consistencies in the world
(Gilovich, 1991; Shermer, 2008; Whitson & Galinsky, 2008). Fore-
shadowing much of this work, one of the founders of modern social psy-
chology, Lewin (1946), noted that cognitive and motivational systems
pressure the individual and society towards order and predictability, and
away from irregularities and inconsistencies.

That people are averse to broken patterns is also suggested outside
of the lab. Numerous online media blogposts and articles reference peo-
ple's irritation towards images depicting broken patterns (e.g. Buzzfeed:
“45 photos that will annoy you more than they should”; Jewell, 2014).
Moreover, people colloquially, although inappropriately, use the expres-
sion “I'm so OCD” to refer to their tendency to embrace order and dislike
pattern deviant stimuli.

Though the above research and lay examples suggest that people are
largely averse to pattern deviancy – the distortion of repeated forms
or models (Gollwitzer et al., 2017) – they do not directly demon-
strate this claim. To do so, Gollwitzer et al. (2017) created pattern
deviant stimuli stripped down

to their basic form. They created patterns of nonsocial geometric shapes
in line with redundancy (see Garner, 1970) and distorted these pat-
terns in accordance with research on pattern recognition and distor-
tion (see Näätänen, Paavilainen, Titinen, Jiang & Alho, 1993;
Posner, 1973; see Fig. 1). American and Chinese adults, as well as
children as young as 3-years-old, exhibited a strong aversion towards
such pattern deviancy (Gollwitzer et al., 2017). These results, along
with other studies assessing attitudes towards nonsocial broken pat-
terns (e.g., geometric shapes, linguistic triads, basic objects), demon-
strate that people are generally averse towards pattern deviancy (e.g.,
Evers, Inbar & Zeelenberg, 2014, Heintzelman et al., 2013; Oki-
moto & Gromet, 2016; Winkielman, Halberstadt, Fazendeiro &
Catty, 2006).1,2 From an evolutionary standpoint, people may hold this
aversion in the service of survival. Deviations from redundancies and
repetition may signal danger (Shermer, 2008) and inconsistent care
(Gollwitzer & Clark, 2018). Further, pattern deviancy aversion, as
it has been linked to derogating deviant behaviors (Gollwitzer et al.,
2017), may encourage group survival by heightening group cohesion.

Past research has linked people's pattern deviancy aversion to social
psychological phenomena. For instance, Gollwitzer and Clark (2018)
found anxious attachment to predict higher pattern deviancy aversion.
And Gollwitzer et al. (2017) and Gollwitzer, Marshall and
Bargh (2019) found that pattern deviancy aversion predicts greater
prejudice against social deviancy, including prejudice against stigma-
tized individuals, social-norm breakers, statistically negative and pos-
itive deviants (e.g., someone very poor and someone very rich), and
racial minority group members. These findings
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may help explain why prejudice is largely directed towards people in
society who break the “pattern” around them, whether it be in terms
of physical appearance (e.g., dwarfism), character (e.g., addiction), or
group-identity (e.g., minorities in the United States; Goffman, 1963).
Collectively, these findings relating pattern deviancy aversion to social
phenomena suggest that a number of major psychological phenomena
can potentially be reframed in terms of regularities and deviations from
these regularities.

Before turning to the hypotheses of this article, we provide two clar-
ifications. First, by pattern deviancy aversion, we do not mean individu-
als’ dislike of uncertainty and ambiguity (e.g., Budner, 1962; Webster
& Kruglanski, 1994). Simply put, broken patterns are not uncertain or
ambiguous; they entail an evident irregularity rather than the potential
of an irregularity occurring. Indeed, past research has found that pat-
tern deviancy aversion and variables capturing a dislike of uncertainty
and ambiguity only correlate weakly to moderately (Gollwitzer et al.,
2017).

Second, pattern deviancy is not the same as novelty. As noted by
Gollwitzer et al. (2019): “stimuli that are novel are not necessarily
pattern deviant. For instance, consider a grove of many novel, exotic
fruits. In this scenario the fruits are novel but not pattern deviant; in
the grove, the pattern is the exotic, novel fruits – a common fruit would
actually be pattern deviant in this scenario.” Indeed, though pattern de-
viancy aversion and aversion towards novel stimuli correlate, this cor-
relation is not particularly strong (rs < −0.04 < 0.29, depending on
the study; Gollwitzer & Clark, 2018). Further, multiple studies have
found pattern deviancy aversion to relate to social phenomena (e.g.,
anxious attachment, prejudice) independently of people's aversion to-
wards novelty (Gollwitzer & Clark, 2018; Gollwitzer et al., 2019).

1. Hypotheses

Here, we examine whether people's pattern deviancy aversion – peo-
ple's aversion towards a perceived pattern being broken, disrupted, or
distorted – plays a role in the domain of morality. From an evolution-
ary account, morality exists to facilitate human cooperation (Harms &
Skyrms, 2008; Nowak, 2006), for instance, via direct and indirect rec-
iprocity (Tomasello & Vaish, 2013), and punishment (Fehr & Fis-
chbacher, 2004). And, certain proximate processes, perhaps in the ser-
vice of such ultimate motivations, play a role in morality. For example,
moral judgment is informed by reason and deliberation (careful reflec-
tion of what is wrong and right; e.g., Bloom, 2010; Kohlberg, 1971)
as well as emotions (rapid automatic intuitions; Cushman, Young &
Greene, 2010; Greene & Haidt, 2002; Haidt, 2001). Heightened
threat-sensitivity has also been shown to inform moral judgment
(Wright & Baril, 2013), as has people's empathic tendencies (De-
cety & Cowell, 2014). Despite this past research, however, it remains
largely unclear whether simple, “low-level” domain-general factors pre-
dict our moral judgment.

We hypothesize that a simple cognitive-affective factor, people's do-
main-general aversion towards broken patterns, predicts variance in
people's moral judgments. Specifically, pattern deviancy aversion should
predict judging moral violations as more wrong (moral condemnation)
and punishing these actions to a greater extent (punishment). This
is because immoral actions are generally abnormal and atypical be-
haviors in society. Such actions are not only novel but – importantly
for our hypothesis – they break the typical pattern of behavior (e.g.,
Mende-Siedlecki, Baron & Todorov, 2013). For instance, moral
transgressions such as harm violations (e.g., physically harming some-
one) and purity violations (e.g., sexual contact with a sibling) are be-
haviors that break the pattern of how humans should and do behave
in society – these viola

1 Though people are averse towards broken patterns, researchers have found European
Americans (but not Asian Americans and Asians) to exhibit a comparative preference for
the single object responsible for distorting a pattern when asked to rank all the shapes in a
broken pattern (Kim & Markus, 1999). When asked to judge the entire broken pattern
in a non-ranked manner, however, European Americans exhibit a clear aversion towards
broken patterns (Gollwitzer et al., 2017).

2 Exceptions to this of course exist. For instance, people's deliberative embracement of
abstract art or, people's desire for change in deleterious or boring contexts.

tions break behavioral redundancies. Additionally, purity violations
have been characterized as weird and unusual (Gray & Keeney, 2015),
and colloquially, people refer to immoral actions as ‘deviant’ and ‘out
of line.’ Finally, developmental psychologists have noted that morality
(considerations of what is “wrong” and “right”) may in part emerge from
a system concerned with standards and deviations from those standards,
including negative responding towards flawed or out of place physical
objects (Kagan, 1981, 1984, 1987; Kochanska, Casey & Fukumoto,
1995). Notably, given the severity of moral violations and the stability
of moral judgment (e.g., Smetana, 1981; Turiel, 1983), it would be
remarkable if people's aversion towards simple broken patterns predicts
their moral judgment. And, in terms of a theoretical contribution, eluci-
dating that something as basic as people's aversion towards broken pat-
terns relates to moral judgment would demonstrate that our moral judg-
ments are at least in part influenced by simple domain-general factors.

Several empirical findings support the proposed link. For one, pat-
tern deviancy aversion and moral judgment both overlap with certain
phenomena. For instance, aversion towards nonsocial broken patterns
relates to discomfort towards social-norm violations (Gollwitzer et al.,
2017), and such violations at least partially overlap with moral viola-
tions (e.g., Haidt, Koller & Dias, 1993). Importantly though, given
that norm violations and moral violations differ in important ways (e.g.,
stability; Smetana, 1981), the current studies remain an important ex-
tension of this previous work. Additionally, pattern deviancy aversion
relates and leads to prejudice (Gollwitzer et al., 2017, 2019), and
the processes underlying the development of prejudice and moral be-
liefs are linked (Rutland, Killen & Abrams, 2010). Finally, pattern
deviancy aversion heightens people's desire for society to have rigid so-
cial-norms (Gollwitzer, Martel & Bargh, 2019; see Gelfand, 2012;
Pelto, 1968), and in such communities, people are more likely to be
morally righteous, including endorsing greater punishment of wrongdo-
ers (Gelfand et al., 2011).

In additional support of our hypothesis, people's moral judgment is
influenced by the commonness of the behavior being judged. For in-
stance, both altruistic and selfish behaviors are judged as more moral
and punished less when the behaviors are more common (the common
is moral heuristic; Lindström, Jangard, Selbing & Olsson, 2018).
These findings indicate that uncommon actions – actions which tend to
break the behavioral patterns in society – are more likely to be evalu-
ated as immoral. As such, pattern deviancy aversion may be one vari-
able underlying the ‘common is moral’ heuristic: People may perceive
altruistic and selfish behaviors as more moral when these actions are
common because common behaviors tend to follow behavioral patterns
and people value and prefer such “patterned” actions. Finally, in terms
of face-validity, consider that the term moralization comes from the Latin
root moralis, meaning “proper behavior of a person in society,” and re-
searchers have observed that what is deemed proper (what “should” be)
is substantially influenced by what actually is, namely, the actual pattern
of behavior in society (i.e., descriptive regularities; e.g., Roberts, Gel-
man & Ho, 2017).

Finally, we propose that the potential link between pattern de-
viancy aversion and moral judgment occurs via intuitive rather than
deliberative processes. As noted earlier, past research has found moral
judgment to be informed both by rapid automatic intuitions (Cush-
man et al., 2010; Greene & Haidt, 2002; Haidt, 2001), and delib-
eration and refection (careful reflection of what is wrong and right;
e.g., Bloom, 2010; Kohlberg, 1971). Because pattern deviancy aver-
sion captures an affective response (i.e., aversion towards broken pat-
terns) and is a basic domain-general factor, we hypothesized that pat-
tern deviancy aversion and moral judgment are likely linked via in-
tuitive processes – trusting one's gut feelings (e.g., Damasio, 1994;
Haidt et al., 1993). Specifically, people's pattern deviancy aversion
should incite feelings of discomfort in response to moral violations and
in turn greater moral condemnation. If true, people who trust their in-
tuitions should exhibit a stronger link between their pattern deviancy
aversion and their moral condemnation. Examining this question should
inform research on the variables driving the intuitionist-pathway to
moral judgment; though researchers have noted that rapid, intuitive
processes inform morality (Greene & Haidt, 2002; Haidt, 2001), it
remains unclear where these intuitions originate from.
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Fig. 1. Example images included in the nonsocial pattern deviancy measure used by Gollwitzer et al., 2017. Each image was presented separately.

2. Current studies

Across three studies, we investigated whether pattern deviancy aver-
sion predicts moral judgment. In Study 1, we examined whether pattern
deviancy aversion relates to judging harm and purity moral violations as
wrong, and whether this link is stronger for more intuitive thinkers than
analytical ones (in line with an intuitionist-pathway to moral judgment).
In Study 2, we examined whether the potential link between pattern de-
viancy aversion and moral judgment extends to a more applied context.
We tested whether pattern deviancy aversion relates to self-reported
punishment of others’ moral transgressions. Finally, in Study 3, we ex-
amined whether – in line with immoral actions breaking the pattern of
behavior in society – pattern deviancy aversion predicts a greater shift
towards tolerating moral violations when these violations are the pattern
of behavior in an alternate society (when these violations are described
as common and accepted in an alternate society). Such findings would
indicate that pattern deviancy aversion predicts context-dependent, flex-
ible moral judgment. Collectively, the three presented studies are the-
oretically important because they may (1) elucidate that even a basic
cognitive-affective factor can be associated with the stable and complex
social judgments entailed in morality, (2) illuminate one potential factor
underlying the intuitionist-pathway to moral judgment (Haidt et al.,
1993), and (3) help explain the malleability of certain moral judgments,
that is, why moral judgments depend on the surrounding regularities
(Bloom, 2010; Lindström et al., 2018).

3. Study 1

We first examined whether pattern deviancy aversion relates to judg-
ing harm and purity violations as more morally wrong. In these stud-
ies, we considered both harm and purity moral violations because these
are potentially two distinct moral domains (Haidt & Graham, 2007).
Though, other researchers argue that harm underlies both purity and
harm (Gray & Keeney, 2015). Additionally, in line with the proposed
intuitionist pathway to moral judgment, we examined whether the po-
tential link between pattern deviancy aversion and moral judgment is
stronger for intuitive thinkers than it is for deliberative thinkers. Crit-
ically, we also controlled for alternate factors that past research has
linked to types of moral judgment (e.g., purity concerns): disgust sensi-
tivity (e.g., Horberg, Oveis, Keltner & Cohen, 2009; Rozin, 1999;
Schnall, Haidt, Clore & Jordan, 2008) and conservatism (e.g., Gra-
ham, Haidt & Nosek, 2009; Haidt & Graham, 2007). And, we addi-
tionally controlled for variables capturing method variance and demand
bias – participants’ aversion towards unbroken patterns3 and their de-
gree of socially desirable responding (e.g., Fisher, 1993; Maccoby &
Maccoby, 1954).

3.1. Method

3.1.1. Participants
We applied a power analysis based on past findings relating pat-

tern deviancy aversion to a social construct (prejudice; r = 0.30; Goll-
witzer et al., 2017). This power analysis revealed that we needed
138 participants to have 95% (1−β) power (0.05 alpha level). How-
ever, to account for participant exclusion and potential differences in
the size of these relationships, we aimed to recruit 200 participants.
We ended up recruiting 203 participants (119 Female; Mage = 35.64,
SDage = 10.83) on Mechanical Turk (MTurk). Seven partici

3 We controlled for participants’ aversion towards unbroken patterns because such
aversion related positively to aversion towards broken patterns. Importantly, controlling
for aversion towards unbroken patterns should account for participant response bias in the
form of yea- or nay-saying.

pants were excluded (see Supplemental Materials). The datasets, analy-
ses, and verbatim materials of the presented studies are available
open-access (see Supplements: Data Availability).

3.1.2. Pattern deviancy aversion
We included three measures of pattern deviancy aversion. The first

measure, validated by Gollwitzer et al. (2017), included five images
of broken patterns comprised of geometric shapes (and their unbroken
counterparts as control items). For each image, participants responded
to: “How much do you like the above image?” Likert-scale: 1 = Not at
all to 7 = A lot (Fig. 1). We used positively-valenced dependent vari-
ables to reduce response-bias in the form of yea and nay-saying. That is,
negatively valenced items could lead to a superficial correlation between
pattern deviancy aversion and moral judgment via participants respond-
ing on the left or right side of both scales (the morality measures, see
below, had the following scale endpoints: 1 = not at all wrong, 5 = ex-
tremely wrong).

The second measure was a nonvisual, explicit measure validated
by Gollwitzer et al. (2019). Participants read: “People feel differently
about things that break a pattern, are out of line, and are disordered.
How much do you agree with the following statements? Things that
break a pattern, are out of line, and are disordered make me feel…” and
responded to 3 items: “‘Positive,’ ‘Happy,’ and ‘Content.’ Likert-scale:
1 = Not at all agree to 7 = Strongly agree.

The third measure validated by Gollwitzer et al. (2017, 2019)
was a mental imagery measure. Participants read: “Imagine a collection
of objects where all the objects are very similar to one-another… if an
object that is very different from the other objects is added to the col-
lection that would make me feel…” ‘Positive,’ ‘Happy,’ and ‘Content.’
Likert-scale: 1 = Not at all agree to 7 = Strongly agree.

3.1.3. Moral judgment
We assessed moral condemnation of two different types of moral vi-

olations – harm and purity violations – via 3 validated measures: The
MFVQ (Clifford, Iyengar, Cabeza & Sinnott-Armstrong, 2015), and
two moral violations vignettes measures (see Chakroff, Russell, Pi-
azza & Young, 2017; Dungan, Chakroff & Young, 2017). Partici-
pants judged the moral wrongness of different harm (e.g., “You see a
man deprive a boy of food for 2 days”) and purity (e.g., “You see a boy
pour urine on his lap”) violations (“How morally wrong is this behav-
ior?”). Likert-scale: 1 = not at all wrong, 2 = not too wrong, 3 = some-
what wrong, 4 = very wrong, 5 = extremely wrong.

3.1.4. Intuitive thinking
To assess participants’ tendency to engage in intuitive versus deliber-

ative thinking we assessed their performance on the cognitive reflection
test (CRT) – lower scores indicate greater intuitive thinking and higher
scores greater deliberative, analytical thinking (Frederick, 2005; see
Supplements).4

3.1.5. Alternate predictors of moral judgment
We assessed two variables previously associated with moral judg-

ment as control variables: Disgust propensity and sensitivity
(van Overveld, de Jong, Peters, Cavanagh & Davey, 2006), and
political orientation (see Supplemental Material for details).

4 We also assessed participants’ self-reported – rather than behavioral – reliance on in-
tuitive thinking. Analyses testing whether these responses moderated the relationship be-
tween pattern deviancy aversion and moral judgment revealed inconclusive results. These
analyses can be found in the Supplements.

3
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3.1.6. Attention check item
We indirectly assessed participants’ attention via the following item:

“People vary in the amount they pay attention to these kinds of surveys.
Some take them seriously and read each question, whereas others go
very quickly and barely read the questions at all. If you have read this
question carefully, please write the word yes in the blank box below la-
beled other. There is no need for you to respond to the scale below.”
Participants who failed to write “yes” were excluded from the analyses.

3.1.7. Demographics
Participants reported their biological sex, age, race, and level of ed-

ucation.

3.1.8. Social desirability
To account for demand effects, we included a scale assessing par-

ticipants’ tendency to respond in a socially desirable manner
(Haghighat, 2007).

3.1.9. Procedure
Participants completed the pattern deviancy aversion, moral con-

demnation, and cognitive reflection measures in random order. There-
after, they completed the disgust, attention check, political orientation,
demographics, and social desirability measures (in that order).

3.2. Results

We averaged across the three pattern deviancy aversion measures
because they strongly loaded onto a single factor (Eigenvalue of 2.03;
Principal Axis Factor Analysis with Promax as the rotation method)
and exhibited high inter-measure reliability, α = 0.86. Raw correla-
tions between the individual measures: Geometric shapes and face-valid
measures, r = 0.69, geometric shapes and mental imagery measures,
r = 0.62, face-valid and mental imagery measures, r = 0.71. These re-
sults indicate that a latent construct – pattern deviancy aversion – under-
lies these three measures, and further, that measuring pattern deviancy
aversion more or less explicitly does not seem to greatly alter partici-
pants’ responses.

We averaged across the three moral judgment measures in terms
of harm and purity violations, respectively, as they exhibited high in-
ter-measure reliability (harm: α = 0.86 and purity: α = 0.88; see Table
S1 for descriptive statistics).

As hypothesized, pattern deviancy aversion predicted greater moral
condemnation of harm, r(194) = 0.22, p = .002, 95% CI[.08, 0.35],
and purity violations, r(194) = 0.20, p = .005, 95% CI[.06, 0.33]
(Fig. 2). These results remained, r(190) = 0.24, p = .001, and
r(190) = 0.25, p = .001, when controlling for disgust sensitivity, polit-
ical orientation, aversion towards unbroken geometric patterns, and so-
cial desirability.

To test unique predictive validity, we entered pattern deviancy aver-
sion, disgust, and political orientation into multivariate regressions pre-
dicting participants’ moral condemnation of harm and purity violations,
respectively. Only pattern deviancy aversion predicted judging both
harm and purity violations as wrong, harm: β = 0.21, p = .003, and
purity: β = 0.21, p = .002. Disgust and political orientation predicted
judging purity violations as wrong, β = 0.14, p = .031, and β = 0.34,
p < .001, respectively, but did not predict judging harm violations as
wrong, β = 0.08, p = .263, and β = 0.00, p = .956, respectively. These
relationships indicate that pattern deviancy aversion is associated with
both moral judgment types even when accounting for other predictors
of moral judgment, and further, has similar predictive power in terms
of predicting moral impurity judgments (β = 0.21) as one's disgust sen-
sitivity (β = 0.14), a major theoretical predictor of impurity violation
concerns (Schnall et al., 2008).

We next examined participants’ reliance on intuitive versus delib-
erative thinking. First, a link between pattern deviancy aversion and
CRT performance was not found, r(194) = 0.04, p = .589. And, repli-
cating past research (Pennycook, Cheyne, Barr, Koehler & Fugel-
sang, 2014; Royzman, Landy & Goodwin, 2014), lower CRT scores
predicted judging purity violations as more wrong, r(194) = −0.20,
p = .006, but not harm violations, r(194) = −0.08, p = .256.

Importantly, in line with our prediction, participants’ reliance on in-
tuitive thinking moderated the relationship between pattern deviancy
aversion and moral condemnation: The interactions between pattern de-
viancy aversion and CRT performance predicting condemnation of harm
and purity violations were observed, harm, p = .052 (marginal) and pu-
rity, p = .028 (Table 1). Further analyses (simple effects) elucidated
that, as predicted, participants who performed worse on the CRT (−1
SD) exhibited a stronger link between their pattern deviancy aversion
and condemnation of harm and purity violations, ps < 0.001, than those
who had higher scores on the CRT (+1 SD), ps > 0.502 (see Table 2).
These findings tentatively suggest that the link between pattern de-
viancy aversion and moral judgment occurs via intuitive, heuristic based
responding rather than via deliberative processes.

Finally, it might seem surprising that pattern deviancy aversion
predicted condemning harm and purity violations similarly in terms
of effect size (r = 0.24 and r = 0.25); past research has found pu-
rity violations to be judged as ‘weirder’ than harm violations (see
Gray & Keeney, 2015). To address this claim, we had participants
judge the weirdness of the included harm violations and purity viola-
tions in a supplemental study (between-participants design [harm, pu-
rity]; Study S1; N = 94). In line with the similarly sized observed cor-
relations, participants did not judge the purity violations as weirder
than the harm violations collapsed across the included morality mea-
sures, though, they did do so specifically on the MFVQ. Moreover,
in line with this finding, specifically on the MFVQ, the relationship
between pattern deviancy aver

Fig. 2. Study 1: Participants’ pattern deviancy aversion predicted their degree of moral condemnation of moral harm and purity violations.
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Table 1
Participants with a greater tendency to engage in intuitive thinking exhibited a stronger
link between pattern deviancy aversion and morally condemning harm and purity viola-
tions in Study 1.

Relationship
between
pattern
deviancy
aversion and
moral
condemnation
of harm and
purity
violations Interaction term

Reliance on intuitive thinking
High
cognitive
reflection
(+1 SD)
(Low
reliance
on
intuitive
thinking)

β = 0.07,
p = .502 h

β = 0.05,
p = .533 p

β = −0.14, t(188) = −1.96, p = .052 h

β = −0.14, t(188) = −2.22, p = .028 p

Low
cognitive
reflection
(−1 SD)
(High
reliance
on
intuitive
thinking)

β = 0.36,
p < .001 h

β = 0.36,
p < .001 p

Note. h = harm violations. p = purity violations. Participants’ conservatism, disgust, aver-
sion towards unbroken patterns, and social desirability were controlled for in these analy-
ses.

Table 2
Study 3: pattern deviancy aversion predicts context-dependent, flexible moral judgment.

Moral
judgment:
baseline

Moral
judgment:
alternate
society Simple effect

Interaction term:
pattern deviancy
aversion * Moral
judgment (baseline
vs. alternate society)

M, SD M, SD

High
pattern
deviancy
aversion
(+1 SD)

4.43,
1.16 harm

3.97,
1.15 purity

3.34,
1.90 harm

2.79,
1.76 purity

F(1,
203) = 80.12,
p < .001,
ηp 2 = .283 harm

F(1,
203) = 117.92,
p < .001,
ηp 2 = .367 purity

F(1, 203) = 8.69,
p = .004,
ηp 2 = .041 harm

F(1, 203) = 4.18,
p = .042,
ηp 2 = .020 purity

Low
pattern
deviancy
aversion
(−1 SD)

4.36,
1.16 harm

3.72,
1.15 purity

3.78,
1.90 harm

2.85,
1.76 purity

F(1,
203) = 22.82,
p < .001,
ηp 2 = .101 harm

F(1,
203) = 63.42,
p < .001,
ηp 2 = .238 purity

Note. harm = harm violations. purity = purity violations.

sion and moral condemnation was stronger for the purity items than the
harm items, as expected (see Supplements for details).

3.3. Discussion

Study 1 indicated that pattern deviancy aversion predicts moral
judgment. Pattern deviancy aversion (e.g., aversion towards broken
pattern of geometric shapes) was associated with greater moral con-
demnation of both harm and pu

rity transgressions. Notably, pattern deviancy aversion remained a sig-
nificant predictor of moral judgment even when controlling for various
factors previously linked to moral judgment, such as disgust propen-
sity and sensitivity, and political orientation. Importantly, Study 1 also
found that people with a greater tendency to rely on intuitive thinking
(i.e., have difficulty overriding intuitive responding) exhibit a stronger
relationship between their pattern deviancy aversion and moral con-
demnation. These results raise the possibility that pattern deviancy
aversion relates to moral judgment via an intuitionist pathway (Cush-
man et al., 2010; Greene & Haidt, 2002; Haidt, 2001).

4. Study 2: punishment

Study 2 took an applied perspective. Does pattern deviancy aversion
also predict greater punishment of moral violations? In Study 1, partic-
ipants higher in pattern deviancy aversion judged moral transgressions
as more wrong. Given that such moral condemnation predicts punitive
behavior (Fehr & Fischbacher, 2004), pattern deviancy aversion may
also predict assigning harsher punishment to harm and purity transgres-
sions. Study 2 tested this possibility.

4.1. Method

4.1.1. Participants
A power-analysis based on the relationship between pattern deviancy

aversion and moral condemnation in Study 1 (r = 0.25) revealed that
we needed 202 participants (95% power). We aimed to recruit 215
participants. The final number of recruited participants was 214 par-
ticipants (MTurk; 130 Female; Mage = 35.40, SDage =11.95). Four re-
sponses were excluded for failing the attention check, and two were ex-
cluded because a participant completed the study twice.

4.1.2. Pattern deviancy aversion
We assessed pattern deviancy aversion as in Study 1.

4.1.3. Punishment
Participants were first told to imagine being a courtroom judge.

They then reported how harshly they would punish several impurity
and harm violations taken from the moral harm and purity vignettes in-
cluded in Study 1 (from the Dungan et al., 2017 and Chakroff et al.,
2017 measures). Likert-scale: 1 = No punishment, 2 = $10 Fine,
3 = $50 Fine, 4 = $250 Fine, 5 = 1 Day Jail Time, 6 = 1 Week Jail
Time, 7 = 1 Month Jail Time. Similar scales have been used in past re-
search (e.g., Carlsmith, Darley & Robinson, 2002). For more details
regarding the punishment measure, see Supplements.

4.1.4. Other variables
Again, we assessed participants’ conservatism and tendency to en-

gage in socially desirable responding. To reduce the length of the study,
we did not assess participants’ disgust sensitivity and propensity.

4.1.5. Procedure
Participants completed the pattern deviancy aversion measures (clus-

tered together) and the punishment measure in random order. They then
completed the attention check item, demographic (including political
orientation), and social desirability measures (as in Study 1).

4.2. Results

Pattern deviancy aversion (collapsed across the three measures as
in Study 1; α = 0.79) related to harsher punishment of harm viola-
tors, r(206) = 0.17, p = .016, 95% CI[.03, 0.30] (Fig. 3; see Table S1
for descriptive statistics). This relationship remained, r(203) = 0.19,
p = .007, when controlling for political orientation, aversion towards
unbroken patterns, and social desirability. In contrast to harm violations,
pattern deviancy aversion did not predict punishing purity violations,
r(206) = −0.02, p = .749, 95% CI[−0.16, 0.12] (Fig. 3).
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Fig. 3. In Study 2 (left two graphs), participants’ pattern deviancy aversion predicted their endorsement of punishing moral violations in terms of harm violations but not in terms of
purity violations. In Study S2 (far right graph), however, participants’ pattern deviancy aversion did predict their punishment of purity violations when using a more appropriate scale of
punishment.

In hindsight, it is possible this null relationship arose because the
scale we used to assess punishment was inappropriate for purity viola-
tions. For instance, it is odd to punish someone with a monetary fine
or jail time for ‘pouring urine on themselves’ or ‘smearing cat poop on
themselves.’ We thus conducted a supplemental study largely similar to
Study 2 in which the response-scale was altered to “How strongly do you
think the following actions should be punished” 1 = Not at all Punished
to 7 = Punished a Lot (Study S2; N = 282). This revised scale leaves
open the possibility of punishment without monetary fine or imprison-
ment, but perhaps via verbal condemnation or another form of emo-
tional expression (e.g., Xiao & Houser, 2005). In this supplemental
study, we observed the predicted relationship between pattern deviancy
aversion and punishing purity violations, r(280) = 0.30, p < .001, 95%
CI[.19, 0.40] (Fig. 3, rightmost graph).

4.3. Discussion

Study 2 expanded upon Study 1 by demonstrating that pattern de-
viancy aversion not only predicts greater condemnation of moral trans-
gressions, but also predicts greater punishment of moral transgressions.
This relationship at first did not hold for purity transgressions. We be-
lieve this link did not originally appear because we assessed punishment
via fine or jail time, and these forms of punishment were inappropriate
for punishing purity violations. Indeed, when using a revised scale in
Study S2, we found the predicted relationship between pattern deviancy
aversion and greater punishment of purity violations. Taken together,
our findings extend the findings of Study 1 to an applied moral domain
(punishment), and suggest that pattern deviancy aversion may even be
linked to moral behavior.

5. Study 3

Collectively, the findings of Studies 1 and 2 demonstrate that pattern
deviancy aversion predicts harsher moral judgment towards harm and
purity violations. Yet, it remains unclear why this relationship exists.
In the introduction, we proposed that pattern deviancy aversion should
predict such moral judgment because immoral actions (including harm
and purity violations) overwhelmingly break the assumed pattern of be-
havior in society. That is, people's aversion towards broken patterns in-
cites negative affect towards immoral actions given that these actions
break repeated and regular behaviors, and this in turn heightens indi-
viduals’ moral condemnation and punishment of these actions.

If this reasoning is true, then pattern deviancy aversion should pre-
dict a greater shift towards tolerating immoral actions when immoral
actions do not break the pattern of behavior in an alternate society. We
tested this possibility in Study 3. Specifically, we examined whether pat-
tern deviancy aversion predicts a greater decrease in individuals’ con-
demnation of moral violations from baseline (in one's own society) to
when these violations are described as common and accepted (in an al-
ternate society). Such findings would strongly support our claim that
pattern deviancy aversion and moral judgment are linked (Studies 1
and 2) because immoral actions in society (at baseline) break the pat

tern of regular behavior. Additionally, these findings would indicate that
pattern deviancy aversion predicts context-dependent moral judgments
– moral judgments that are attuned to the surrounding behavioral reg-
ularities (moral flexibility, Bartels, 2008; moral relativism; e.g., Shaw
& Wainryb, 1999). Furthermore, these findings would raise the pos-
sibility of pattern deviancy aversion as one factor underlying the com-
mon-is-moral heuristic – that common actions are generally judged as
more moral (Lindström et al., 2018). And finally, these findings may
help explain why moral judgments can vary over contexts, time, and
communities – actions that are pattern deviant in one context may not
be pattern deviant in another context (Bartels, 2008; Bloom, 2010).

5.1. Method

5.1.1. Participants
We applied the power-analysis from Study 2. We aimed to recruit

215 participants, and ended up with 215 participants (122 Female;
Mage = 35.61, SDage = 11.92) on MTurk. Ten responses were excluded.
For detailed methods see Supplemental Material.

5.1.2. Pattern deviancy aversion
Pattern deviancy aversion was assessed as in Studies 1 and 2 except

the valence of some of the items were reversed to ensure that our results
remain consistent across oppositely valenced items (see Supplements).

5.1.3. Context-dependent moral judgment: baseline
Participants’ baseline moral judgment (i.e., in their own culture) was

evaluated by having participants respond to three of the harm violations
and three of the purity violations from the Chakroff et al. (2017) and
Dungan et al. (2017) measures. Participants were presented with the
three harm (“John cuts his brother with a sharp knife.”; “John intention-
ally pours a cup of boiling hot water on his brother's lap.”; “John calls
his brother worthless and insults him.”) and the three purity violations
(“John kisses his brother on the mouth.”; “John strokes his brother's bare
inner thigh.”; “John changes his phone background to a picture of a man
having sex with a horse.”), and asked “How morally wrong is this behav-
ior?” Likert-scale: 1 = not at all wrong, 2 = not too wrong, 3 = somewhat
wrong, 4 = very wrong, 5 = extremely wrong.

5.1.4. Context-dependent moral judgment: alternate society
Participants’ moral condemnation was measured identically to the

baseline measure except that participants were told that the moral vi-
olations occurred in a society in which such actions were normative
– accepted as well as common: (e.g. “John is in a society where it is
completely acceptable for siblings to cut each other with sharp knives.
All siblings typically cut each other with sharp knives, and it is com-
mon practice to do this. John cuts his brother with a sharp knife.”
“How morally wrong is this behavior?” Likert-scale: 1 = not at all wrong,
2 = not too wrong, 3 = somewhat wrong, 4 = very wrong, 5 = extremely
wrong.
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5.1.5. Context-dependent moral judgment (explicit)
Four items explicitly assessed participants’ endorsement of con-

text-dependent, flexible moral judgment. The items were: “Morals are
flexible – what is immoral in one culture is not necessarily immoral in
another culture,” “When it comes to figuring out what is moral and what
is immoral I tend to look at the actions of those around me,” “To fig-
ure out what is immoral you have to look at the actions of those around
you,” and “Morals are absolute – what is immoral in one culture is also
immoral in another culture” (reverse-coded). Likert-scale: 1 = Not at all
agree to 7 = Strongly agree.5

5.1.6. Procedure
Participants completed the pattern deviancy aversion measures (ran-

domized; clustered together) and the context-dependent moral judg-
ment measures (baseline and alternate society) in random order. They
then completed the explicit context-dependent moral judgment, atten-
tion check, demographics, and social desirability measures in that order.

5.2. Results

In line with past research (e.g., Shaw & Wainryb, 1999), partic-
ipants rated moral violations as less immoral when these violations
were described as common and accepted in an alternate society, harm:
t(204) = 9.54, p < .001, d = 0.75, impurity: t(204) = 13.22,
p < .001, d = 1.16 (see Supplemental Table S1 for descriptive statis-
tics). Importantly, as predicted, pattern deviancy aversion moderated
this effect for both harm and purity violations. A repeated measures
GLM with pattern deviancy aversion as a continuous predictor, moral vi-
olation (baseline vs. alternate society) as a within-participants variable,
and moral condemnation as the dependent variable found that partic-
ipants’ pattern deviancy aversion predicted a greater change in moral
judgment from baseline to when moral violations were described as
common and accepted in an alternate society, harm: p = .004, and pu-
rity: p = .042, respectively (Table 2; Fig. 4). More specifically, in line
with our hypotheses, participants higher in pattern deviancy aversion
were more likely to judge moral violations as less wrong, compared to
baseline, when these violations were described as common and accepted
in an alternate society (see Table 2 for simple effects).6

To provide additional support for these results, we re-analyzed these
findings when calculating context-dependent, flexible moral judgment
via change-scores. That is, when calculating difference-scores between
participants’ moral judgments at baseline and when the same moral vio-
lations were described as common and accepted in the alternate society
(rather than using a repeated measures design as above). In line with
our hypothesis, pattern deviancy aversion predicted a larger decrease in
moral condemnation from baseline to when moral violations were de-
scribed as common and accepted, harm: r(203) = 0.203, p = .004, and
impurity: r(203) = 0.14, p = .042 (see Fig. 4).

Crucially, the observed interactions did not significantly differ de-
pending on the type of moral violation (harm versus purity violations);
that is, a three-way interaction including moral violation type was
not found, p = .501. Additionally, these findings did not substantially
change when controlling for political orientation, aversion to unbro-
ken patterns, and social desirability: harm violations, p = .005, and
purity violations, p = .085. Furthermore, the order in which partic-
ipants completed the baseline and alternate society moral items

5 One of the four items exhibited poor inter-item reliability (“Morals are absolute –
what is immoral in one culture is also immoral in another culture”). Therefore, we did not
include this item when calculating participants’ explicit context-dependent, flexible moral
judgment (including the item did not change the results).

6 Regarding these simple effects, participants’ responses to the common and accepted
purity violations did not greatly differ depending on pattern deviancy aversion (M = 2.76
vs M = 2.88). However, importantly for our hypothesis, the interaction was significant.
That is, the change from baseline to alternate society moral impurity judgments was larger
for participants higher in pattern deviancy aversion (see also the difference scores analyses
in the next paragraph). We are specifically interested in this change as it represents the
construct we wished to assess – the moral flexibility of participants (i.e., the tendency for
their moral judgments to shift depending on the surrounding context).

did not impact the results; interactions between measure order (base-
line versus alternate society moral items presented first) and pattern
deviancy aversion were not significant, harm: p = .854, and purity:
p = .400. Finally, aligning with these findings, pattern deviancy aver-
sion also marginally predicted participants’ explicit endorsement of con-
text-dependent, flexible moral judgment, r(203) = 0.13, p = .059. We
conclude that pattern deviancy aversion may encourage people to align
their moral judgment to the regular patterns of behavior in their envi-
ronment.

5.3. Discussion

In Study 3, pattern deviancy aversion predicted context-dependent,
flexible moral judgment. Individuals high (versus low) in pattern de-
viancy aversion were more likely to evaluate moral transgressions as
less egregious when these transgressions were described as common
and accepted in society as compared to baseline (when judging the
moral transgressions in their own culture). These results tentatively in-
dicate that pattern deviancy aversion may help explain why moral judg-
ments can vary over contexts, time, and communities (Bartels, 2008;
Bloom, 2010) – actions that break the pattern of behavior in one con-
text do not necessarily break the pattern in another context.

6. General discussion

Across three studies, we demonstrated that people's pattern deviancy
aversion – their negative affect in response to a perceived pattern being
broken, disrupted, or distorted – predicts their moral judgment. In Stud-
ies 1 and 2, participants’ dislike of simple, socially-irrelevant broken
patterns predicted their moral condemnation and punishment of harm
and purity violations. And, in Study 1, suggesting that this link occurs
via an intuitionist pathway to moral judgment (Haidt et al., 1993),
this link was stronger for more intuitive thinkers than deliberative, ana-
lytical thinkers. Finally, in Study 3, pattern deviancy aversion predicted
greater context-dependent, flexible moral judgment. In line with pat-
tern deviancy aversion predicting greater moral condemnation (Studies
1 and 2) because immoral actions break the assumed pattern of behav-
ior in society, in Study 3, pattern deviancy aversion predicted judging
moral violations as less immoral when these violations were described
as common and accepted in an alternate society compared to at baseline
(i.e., in one's own society). Collectively, these three studies demonstrate
that a cognitive-affective factor as simple as people's aversion towards
broken patterns is linked to moral judgment.

Notably, our findings remained when controlling for alternate factors
predicting moral judgment, including disgust (Schnall et al., 2008;
Study 1), political orientation (Graham et al., 2009; Haidt & Gra-
ham, 2007), and social desirability (e.g., Fisher, 1993; Maccoby &
Maccoby, 1954). Moreover, past research has demonstrated that pat-
tern deviancy aversion is unrelated or only weakly related to other po-
tential third-variables (e.g., need for closure; disliking novel stimuli;
Gollwitzer et al., 2017). Response bias also does not seem to explain
our results; differently valenced response items were utilized across the
studies, and further, participants’ socially desirable responding did not
account for our results. Finally, in Study 1, we observed hypothesis con-
cordant results when assessing participants’ reliance on intuitive think-
ing using the cognitive reflection test – a behavioral performance mea-
sure that is unlikely to be influenced by response or demand bias (Fred-
erick, 2005).7

Our findings contribute to research on moral judgment by intro-
ducing a basic domain-general, cognitive-affective factor – people's pat-
tern deviancy aversion – as one predictor of the variations observed in
people's moral judgment (e.g., Bloom, 2010; Cushman et al., 2010;
Greene & Haidt, 2002; Haidt, 2001; Kohlberg, 1971). Notably, of
the predictors of moral judgment included in our studies (disgust sen-
sitivity and political orientation), only pat

7 Our findings are unlikely to arise via anthropomorphism (i.e., that participants per-
sonified the geometric shapes); Gollwitzer et al. (2017) found participants’ tendency to
anthropomorphize not to moderate the link between pattern deviancy aversion and preju-
dice, and, the pattern deviancy aversion measures included in the studies presented here
included nonvisual measures, explicit measures of pattern deviancy aversion.
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Fig. 4. Study 3: Pattern deviancy aversion predicted context-dependent, flexible harm and purity moral judgments. Pattern deviancy aversion positively related to judging moral violations
as less egregious when these violations were described as common and accepted in an alternate society as compared to baseline (in one's own society). Flexible moral judgment was
calculated via difference scores (see the results section of Study 3) for the purposes of this figure.

tern deviancy aversion predicted moral condemnation of divergent types
of moral violations – both harm and purity violations. Additionally, pat-
tern deviancy aversion predicted moral condemnation of purity viola-
tions to a similar extent as disgust propensity and sensitivity, a ma-
jor theoretical predictor of moral purity concerns (e.g., Schnall et al.,
2008). Taken together, our findings suggest that pattern deviancy aver-
sion may motivate greater moral sensitivity which, importantly, can
facilitate human cooperation and cohesion (Harms & Skyrms, 2008;
Nowak, 2006).

Though researchers have noted that intuitive processes inform
morality (Greene & Haidt, 2002; Haidt, 2001), it remains unclear
where such “gut” responding originates from. Potentially, pattern de-
viancy is one factor that informs this intuitionist pathway to moral
judgment. That is, pattern deviancy aversion heightens negative affect
towards moral violations (given their irregularity), which in turn in-
duces harsher moral judgments. In line with this possibility, in Study
1, the relationship between pattern deviancy aversion and moral judg-
ment was stronger for more intuitive thinkers; indeed, analytical, re-
flective thinkers were able to attenuate or even eliminate the predictive
power of pattern deviancy aversion on their moral judgment. Nonethe-
less, interpreting the results of Study 1 in terms of the intuitionist path-
way to moral judgment should be approached cautiously. For one, we
did not directly test the intuitionist pathway – we did not test whether
causally heightening pattern deviancy aversion increases negative affect
towards moral violations and in turn induces harsher moral responding.
Second, we did not control for participants’ numerical ability, a factor
commonly controlled for in studies involving the CRT (see Pennycook
& Ross, 2016). Future research should more directly examine whether
pattern deviancy aversion qualifies as an antecedent of the intuitionist
pathway to moral judgment (Haidt et al., 1993).

Our findings encourage the adoption of an interactionist perspective
when studying morality – psychological phenomena emerge from an in-
teraction between the individual and the environment (Lewin, 1946).
In Study 3, participants’ pattern deviancy aversion interacted with reg-
ularities in a society to predict their moral judgment; pattern deviancy
aversion predicted a greater shift (from baseline) towards judging moral
violations as less wrong when these violations were described as com-
mon and accepted in an alternate society. The findings of Study 3 also
indicate that pattern deviancy aversion may in part underlie or at least
moderate the common is moral heuristic – selfish as well as altruistic
acts are evaluated as more moral when they are more common (Lind-
ström et al., 2018). And finally, the findings of Study 3 and Study 1,
considered collectively, suggest that pattern deviancy aversion is an in-
tuitive, automatic factor potentially contributing to moral relativism –
previous research has only identified reflective, deliberative causes (e.g.,
reasoning that a moral violation accepted in an alternate society must
be beneficial and consensual in that society; Shaw & Wainryb, 1999).

Our findings may help elucidate why immoral actions such as lying
and cheating are judged as less morally wrong than other moral viola-
tions (DePaulo, Kashy, Kirkendol, Wyer & Epstein, 1996; McCabe

& Trevino, 1993) – these immoral actions do not break the pattern
of behaviors in society per se. Pattern deviancy aversion may also
help explain antisocial punishment – punishment of people exhibit-
ing extreme pro-sociality (Du & Chang, 2015; Herrmann, Thöni &
Gächter, 2008; Lindström et al., 2018). That is, extremely pro-social
actions, similarly to anti-social actions, break the regular pattern of be-
havior in society, and thus, people's pattern deviancy aversion should
drive them to disapprove of and punish such actions. Indeed, Irwin and
Horne (2013) explicitly created descriptive regularities in economic
game paradigms (i.e., set amounts that players contributed to other
players) and found that participants punished players who altruistically
broke these regularities.

The current research is limited in certain ways. First, we did not ex-
amine the difference between pattern deviancy aversion – distortions of
repeated forms or models – and prototype deviancy aversion – devia-
tions from people's perceived ‘perfect’ mental representation of a cate-
gory (Palmer et al., 2013). Future research should seek to do so. Sec-
ond, the current findings are largely restricted to self-report measures,
and thus, the generalizability of the current findings regarding actual be-
havior (e.g., actual judges’ sentencing; Study 2) should be approached
cautiously. Third, the scenario presented to participants in Study 3 (that
immoral actions are accepted and common in an alternate society) was
largely artificial – that is, we did not actually change the moral envi-
ronments of participants; rather, we asked participants to imagine these
changes. Fourth, we examined the link between pattern deviancy aver-
sion and moral judgment solely in a correlational manner. Future re-
search should examine the potential causality of this link. Fifth, we did
not examine the role of personality types with regard to the presented
results. For instance, pattern deviancy aversion may be linked negatively
to the personality trait of openness to experience, which may, in part,
contribute to why pattern deviancy aversion predicted harsher responses
to moral violations in our studies. Sixth, the three presented studies in-
cluded an over-representation of female participants (around 60% in
each study), which may lead the findings to be more representative for
females than males.

Finally, a few points deserve to be emphasized. First, numerous fac-
tors aside from pattern deviancy aversion underlie variance in peo-
ple's moral judgment (e.g., rational thought, religious beliefs). These dif-
ferent factors may override and interact with pattern deviancy aver-
sion in predicting certain moral judgments. Second, we do not claim
that moral judgments are ‘scaffolded’ off of pattern deviancy aver-
sion. That is, pattern deviancy aversion does not need to arise earlier
in development or be more ‘rudimentary’ than people's moral judg-
ment for such aversion to inform moral judgment. Third, we do not
claim that the predictive power of pattern deviancy aversion is spe-
cific to moral judgments or the moral domain. That is, pattern de-
viancy aversion may also predict judging non-moral norm violations
as wrong and punishing these violations. Such results would support
our argument that pattern deviancy aversion predicts harsher moral
judgment because moral violations break the normative pat
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tern of behavior in society – similarly to moral violations, norm viola-
tions break the descriptive pattern of societal behavior.

Across three studies, we demonstrated that pattern deviancy aver-
sion predicts individual differences in moral judgment (Studies 1 and
2), and plays a role in the context-dependency and flexibility of people's
moral judgment (Study 3). Taken together, the current results endorse
the notion that, though seemingly unrelated, simple cognitive-affective
factors – such as people's pattern deviancy aversion – may inform moral-
ity.

Acknowledgments

The authors thank Molly J. Crockett and Paul Bloom for their gener-
ous feedback on this research and manuscript.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.paid.2019.109810.

References

Bartels, D. M. (2008). Principled moral sentiment and the flexibility of moral judgment
and decision making. Cognition, 108, 381–417.

Bloom, P. (2010). How do morals change? Nature, 464, 490.
Budner, S. (1962). Intolerance of ambiguity as a personality variable. Journal of Personal-

ity, 30, 29–50.
Carlsmith, K. M., Darley, J. M., & Robinson, P. H. (2002). Why do we punish? Deterrence

and just deserts as motives for punishment. Journal of Personality and Social Psychol-
ogy, 83, 284–299.

Chakroff, A., Russell, P. S., Piazza, J., & Young, L. (2017). From impure to harmful: Asym-
metric expectations about immoral agents. Journal of Experimental Social Psychology,
69, 201–209.

Clifford, S., Iyengar, V., Cabeza, R., & Sinnott-Armstrong, W. (2015). Moral foundations
vignettes: A standardized stimulus database of scenarios based on moral foundations
theory. Behavior Research Methods, 47, 1178–1198.

Cushman, F., Young, L., & Greene, J. D. (2010). Our multi-system moral psychology: To-
wards a consensus view. In Doris, J. M. (Ed.), The Oxford handbook of moral (pp.
47–71). New York: Oxford University Press.

Damasio, A. R. (1994). Descartes’ error: Emotion, reason, and the human brain. New York:
Putnam.

Decety, J., & Cowell, J. M. (2014). The complex relation between morality and empathy.
Trends in Cognitive Sciences, 18, 337–339.

DePaulo, B. M., Kashy, D. A., Kirkendol, S. E., Wyer, M. M., & Epstein, J. A. (1996). Lying
in everyday life. Journal of Personality and Social Psychology, 70, 979–995.

Du, E., & Chang, S. W. (2015). Neural components of altruistic punishment. Frontiers in
Neuroscience, 9, 1–8.

Dungan, J. A., Chakroff, A., & Young, L. (2017). The relevance of moral norms in distinct
relational contexts: Purity versus harm norms regulate self-directed actions. PloS ONE,
12, e0173405.

Evers, E. R., Inbar, Y., & Zeelenberg, M. (2014). Set-fit effects in choice. Journal of Experi-
mental Psychology: General, 143, 504–509.

Fehr, E., & Fischbacher, U. (2004). Third-party punishment and social norms. Evolution
and Human Behavior, 25, 63–87.

Fisher, R. J. (1993). Social desirability bias and the validity of indirect questioning. Jour-
nal of Consumer Research, 20, 303–315.

Frederick, S. (2005). Cognitive reflection and decision making. Journal of Economic Per-
spectives, 19, 25–42.

Garner, W. R. (1970). Good patterns have few alternatives: Information theory’s concept
of redundancy helps in understanding the gestalt concept of goodness. American Sci-
entist, 58, 34–42.

Gelfand, M. J. (2012). Culture’s constraints: International differences in the strength of so-
cial norms. Current Directions in Psychological Science, 21, 420–424.

... Gelfand, M. J., Raver, J. L., Nishii, L., Leslie, L. M., Lun, J., Lim, B. C., & Aycan, Z.
(2011). Differences between tight and loose cultures: A 33-nation study. Science, 332,
1100–1104.

Gilovich, T. (1991). How we know what isn’t so: The fallibility of human reason in every-
day life. New York: The Free Press.

Goffman, E. (1963). Stigma: Notes on the management of spoiled identity. New York: Si-
mon and Schuster.

Gollwitzer, A., & Clark, M. S. (2018). Anxious attachment as an antecedent of peo-
ple’s aversion towards pattern deviancy. European Journal of Social Psychology.
doi:10.1002/ejsp.2565.

Gollwitzer, A., Marshall, J., & Bargh, J. A. (2019). Pattern deviancy aversion predicts prej-
udice via a dislike of statistical minorities. Journal of Experimental Psychology: General.
doi:10.1037/xge0000682. Advance online publication.

Gollwitzer, A., Marshall, J., Wang, Y., & Bargh, J. A. (2017). Relating pattern deviancy
aversion to stigma and prejudice. Nature Human Behaviour, 1, 920–927.

Gollwitzer, A., Martel, C., & Bargh, J.A.(submitted). Aversion towards pattern deviancy
heightens social norm support.

Graham, J., Haidt, J., & Nosek, B. A. (2009). Liberals and conservatives rely on different
sets of moral foundations. Journal of Personality and Social Psychology, 96, 1029–1046.

Gray, K., & Keeney, J. E. (2015). Impure or just weird? Scenario sampling bias raises ques-
tions about the foundation of morality. Social Psychological and Personality Science, 6,
859–868.

Greene, J., & Haidt, J. (2002). How (and where) does moral judgment work? Trends in
Cognitive Sciences, 6, 517–523.

Haghighat, R. (2007). The development of the brief social desirability scale (BSDS). Eu-
rope’s Journal of Psychology, 3.

Haidt, J. (2001). The emotional dog and its rational tail: a social intuitionist approach to
moral judgment. Psychological Review, 108, 814–834.

Haidt, J., & Graham, J. (2007). When morality opposes justice: Conservatives have moral
intuitions that liberals may not recognize. Social Justice Research, 20, 98–116.

Haidt, J., Koller, S. H., & Dias, M. G. (1993). Affect, culture, and morality, or is it wrong
to eat your dog? Journal of Personality and Social Psychology, 65, 613–628.

Harms, W., & Skyrms, B. (2008). Evolution of moral norms. In Ruse, M. (Ed.), The Oxford
Handbook of Philosophy of Biology. Oxford: Oxford University Press.

Heidegger, M. (1953/1996). Being and time. New York: State University of New York
Press.

Heider, F. (1958). The psychology of interpersonal relations. New York: Wiley.
Heine, S. J., Proulx, T., & Vohs, K. D. (2006). The meaning maintenance model: On the

coherence of social motivations. Personality and Social Psychology Review, 10, 88–110.
Heintzelman, S. J., Trent, J., & King, L. A. (2013). Encounters with objective coherence

and the experience of meaning in life. Psychological Science, 24, 991–998.
Herrmann, B., Thöni, C., & Gächter, S. (2008). Antisocial punishment across societies. Sci-

ence, 319, 1362–1367.
Horberg, E. J., Oveis, C., Keltner, D., & Cohen, A. B. (2009). Disgust and the moralization

of purity. Journal of Personality and Social Psychology, 97, 963–976.
Irwin, K., & Horne, C. (2013). A normative explanation of antisocial punishment. Social

Science Research, 42, 562–570.
Jewell, H. (2014, September 24). 45 photos that will annoy you more than they should. Re-

trieved fromhttps://www.buzzfeed.com/hannahjewell/things-that-will-irritate-you-
more-than-they-should

Jost, J. T. (2015). Resistance to change: A social psychological perspective. Social Research:
An International Quarterly, 82, 607–636.

Kagan, J. (1981). The second year: The emergence of self-awareness. Cambridge, MA: Har-
vard University Press.

Kagan, J. (1984). The nature of the child. New York: Basic.
Kagan, J. (1987). Introduction. In Kagan, J., & Lamb, S. (Eds.), The emergence of morality

in young children. Chicago: University of Chicago Press.
Kim, H., & Markus, H. R. (1999). Deviance or uniqueness, harmony or conformity? A cul-

tural analysis. Journal of Personality and Social Psychology, 77, 785–900.
Kochanska, G., Casey, R. J., & Fukumoto, A. (1995). Toddlers’ sensitivity to standard vio-

lations. Child Development, 66, 643–656.
Kohlberg, L. (1971). From is to ought: How to commit the naturalistic fallacy and get away

with it in the study of moral development. In Mischel, T. (Ed.), Psychology and Genetic
Epistemology (pp. 151–235). New York: Academic Press.

Lewin, K. (1946). Behavior and development as a function of the total situation. In
Carmichael, L. (Ed.), Manual of Child Psychology (pp. 791–844). Hoboken, NJ: John
Wiley & Sons Inc..

Lindström, B., Jangard, S., Selbing, I., & Olsson, A. (2018). The role of a “common is
moral” heuristic in the stability and change of moral norms. Journal of Experimental
Psychology: General, 147, 228–242.

Maccoby, E. E., & Maccoby, N. (1954). The interview: A tool of social science. Handbook
of Social Psychology, 1, 449–487.

McCabe, D. L., & Trevino, L. K. (1993). Academic dishonesty: Honor codes and other con-
textual influences. The Journal of Higher Education, 64, 522–538.

Mende-Siedlecki, P., Baron, S. G., & Todorov, A. (2013). Diagnostic value underlies asym-
metric updating of impressions in the morality and ability domains. Journal of Neuro-
science, 33, 19406–19415.

Näätänen, R., Paavilainen, P., Titinen, H., Jiang, D., & Alho, K. (1993). Attention and mis-
match negativity. Psychophysiology, 30, 436–450.

Nowak, M. A. (2006). Five rules for the evolution of cooperation. Science, 314, 1560–1563.
Okimoto, T. G., & Gromet, D. M. (2016). Differences in sensitivity to deviance partly ex-

plain ideological divides in social policy support. Journal of Personality and Social Psy-
chology, 111, 98–117.

Palmer, S. E., Schloss, K. B., & Sammartino, J. (2013). Visual aesthetics and human prefer-
ence. Annual Review of Psychology, 64, 77–107.

Pelto, P. J. (1968). The differences between “tight” and “loose” societies. Society, 5, 37–40.
Pennycook, G., Cheyne, J. A., Barr, N., Koehler, D. J., & Fugelsang, J. A. (2014). The role of

analytic thinking in moral judgements and values. Thinking & Reasoning, 20, 188–214.
Pennycook, G., & Ross, R. M. (2016). Commentary: Cognitive reflection vs. calculation in

decision making. Frontiers in Psychology, 7, 9.
Posner, M. I. (1973). Cognition: An introduction. Glenview, IL: Scott: Foresman, and Co..
Reber, R., Winkielman, P., & Schwarz, N. (1998). Effects of perceptual fluency on affective

judgments. Psychological Science, 9, 45–48.
Roberts, S. O., Gelman, S. A., & Ho, A. K. (2017). So it is, so it shall be: Group regularities

license children’s prescriptive judgments. Cognitive Science, 41, 576–600.
Royzman, E. B., Landy, J. F., & Goodwin, G. P. (2014). Are good reasoners more in-

cest-friendly? Trait cognitive reflection predicts selective moralization in a sample of
American adults. Judgment and Decision Making, 9, 176–190.

Rozin, P. (1999). The process of moralization. Psychological Science, 10, 218–221.
Rutland, A., Killen, M., & Abrams, D. (2010). A new social-cognitive developmental per-

spective on prejudice: The interplay between morality and group identity. Perspectives
on Psychological Science, 5, 279–291.

Schnall, S., Haidt, J., Clore, G. L., & Jordan, A. H. (2008). Disgust as embodied moral judg-
ment. Personality and Social Psychology Bulletin, 34, 1096–1109.

Shaw, L. A., & Wainryb, C. (1999). The outsider’s perspective: Young adults’ judgments
of social practices of other cultures. British Journal of Developmental Psychology, 17,
451–471.

Shermer, M. (2008). Patternicity: Finding meaningful patterns in meaningless noise. Scien-
tific American, 299.

Smetana, J. G. (1981). Preschool children’s conceptions of moral and social rules. Child
Development, 1333–1336.

Tomasello, M., & Vaish, A. (2013). Origins of human cooperation and morality. Annual Re-
view of Psychology, 64, 231–255.

Turiel, E. (1983). The development of social knowledge: Morality and convention. Cam-
bridge: Cambridge University Press.

9

https://doi.org/10.1016/j.paid.2019.109810
https://www.buzzfeed.com/hannahjewell/things-that-will-irritate-you-more-than-they-should
https://www.buzzfeed.com/hannahjewell/things-that-will-irritate-you-more-than-they-should


UN
CO

RR
EC

TE
D

PR
OO

F

A. Gollwitzer et al. Personality and Individual Differences xxx (xxxx) xxx-xxx

van Overveld, W. J. M., de Jong, P. D., Peters, M. L., Cavanagh, K., & Davey, G. C. L.
(2006). Disgust propensity and disgust sensitivity: Separate constructs that are differ-
entially related to specific fears. Personality and Individual Differences, 41, 1241–1252.

Webster, D. M., & Kruglanski, A. W. (1994). Individual differences in need for cognitive
closure. Journal of Personality and Social Psychology, 67, 1049–1062.

Whitson, J. A., & Galinsky, A. D. (2008). Lacking control increases illusory pattern percep-
tion. Science, 322, 115–117.

Winkielman, P., Halberstadt, J., Fazendeiro, T., & Catty, S. (2006). Prototypes are attrac-
tive because they are easy on the mind. Psychological Science, 17, 799–806.

Wright, J. C., & Baril, G. L. (2013). Understanding the role of dispositional and situational
threat sensitivity in our moral judgments. Journal of Moral Education, 42, 383–397.

Xiao, E., & Houser, D. (2005). Emotion expression in human punishment behavior. Pro-
ceedings of the National Academy of Sciences, 102, 7398–7401.

Zajonc, R. B. (1968). Attitudinal effects of mere exposure. Journal of Personality and Social
Psychology, 9, 1–27.

10


	Aversion towards simple broken patterns predicts moral judgment
	Keywords
	Abstract
	Hypotheses
	Current studies
	Study 1
	Method
	Participants
	Pattern deviancy aversion
	Moral judgment
	Intuitive thinking
	Alternate predictors of moral judgment
	Attention check item
	Demographics
	Social desirability
	Procedure

	Results
	Discussion

	Study 2: punishment
	Method
	Participants
	Pattern deviancy aversion
	Punishment
	Other variables
	Procedure

	Results
	Discussion

	Study 3
	Method
	Participants
	Pattern deviancy aversion
	Context-dependent moral judgment: baseline
	Context-dependent moral judgment: alternate society
	Context-dependent moral judgment (explicit)
	Procedure

	Results
	Discussion

	General discussion
	Acknowledgments
	Supplementary materials
	References


