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People perceive religious and moral iconography in ambiguous objects, ranging from grilled
cheese to bird feces. In the current research, we examined whether moral concerns can
shape awareness of perceptually ambiguous stimuli. In three experiments, we presented
masked moral and non-moral words around the threshold for conscious awareness as part
of a lexical decision task. Participants correctly identified moral words more frequently than
non-moral words—a phenomenon we term the moral pop-out effect. The moral pop-out

Ilf/fg::ﬁids" effect was only evident when stimuli were presented at durations that made them percep-
Awareniss tually ambiguous, but not when the stimuli were presented too quickly to perceive or

Vision slowly enough to easily perceive. The moral pop-out effect was not moderated by exposure
to harm and cannot be explained by differences in arousal, valence, or extremity. Although
most models of moral psychology assume the initial perception of moral stimuli, our

Perception
Ambiguity

research suggests that moral beliefs and values may shape perceptual awareness.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

In 2004, a woman from Florida sold a decade old, partially
burnt, grilled cheese sandwich on eBay for $28,000
(Associated Press, 2004). The bidders clamored to pay over
14,000 times the value of the toast because an image of the
Virgin Mary was perceived to be staring out from its charred
center. Perceiving religious and moral iconography in natu-
ral phenomena, ranging from grilled cheese to bird feces, is
surprisingly common (see http://jesusiseverywhere.net).
In the current research, we examined whether moral con-
cerns can shape the perception of ambiguous stimuli.

The vast majority of theories in moral psychology
presume the perception of moral stimuli or “eliciting
situations” (e.g., Haidt, 2001). In much of this research,
participants are presented with vivid dilemmas and asked
to render their moral judgment. Although moral perception
is generally considered a necessary, pre-requisite for

* Corresponding author. Tel.: +1 212 992 9627; fax: +1 212 995 4966.
E-mail address: jay.vanbavel@nyu.edu (J.J. Van Bavel).

http://dx.doi.org/10.1016/j.cognition.2014.02.007
0010-0277/© 2014 Elsevier B.V. All rights reserved.

judgment and decision-making, there is good reason to
believe that personal beliefs, moral identities, or moral mo-
tives may influence the basic awareness and interpretation
of moral stimuli prior to action (see Aquino & Reed, 2002;
Narvaez, Lapsley, Hagele, & Lasky, 2006). If so, these
motives may literally lead people to see evidence of their
moral values and beliefs in grilled cheese sandwiches or
other perceptually ambiguous stimuli.

Research suggests that people have enhanced accessibil-
ity of highly valued or goal-relevant stimuli (Forster,
Liberman, & Friedman, 2007), which may enhance percep-
tual awareness (Anderson, 2005; Anderson & Phelps,
2001; Bruner & Goodman, 1947; Vuilleumier, 2005). For
example, food-related words are easier to recognize when
one is hungry than when one is satiated (Radel & Clément-
Guillotin, 2012; see also Balcetis, Dunning, & Granot,
2012). Given that morality satisfies multiple core motives,
including the need for control (Kay, Gaucher, McGregor, &
Nash, 2010), justice (Lerner & Miller, 1978), and to belong
to and maintain social groups (Haidt & Graham, 2009), we
hypothesized that perceptually ambiguous, moral stimuli
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would be more likely to reach perceptual awareness than
non-moral stimuli.

1.1. Present research

In three experiments, we examined whether perceptu-
ally ambiguous moral stimuli would be more likely to
reach perceptual awareness than matched non-moral
stimuli—a phenomenon we termed the moral pop-out ef-
fect. We hypothesized that morally relevant stimuli pre-
sented close to the threshold of perceptual awareness—a
point at which they are perceptually ambiguous—would
be recognized more often than non-moral stimuli. In order
to do this, we presented words and non-words very briefly
in a lexical decision task, and varied whether the words
pertained to morality or not.

In Experiment 1, participants completed the lexical
decision task with moral and non-moral words presented
for 40 ms to ensure the words were close to the threshold
of perceptual awareness (Gelskov & Kouider, 2010). In
Experiment 2, we manipulated the presentation time of
the stimuli to examine the entire time course during which
morally relevant words “pop-out”. We reasoned that
words presented too quickly would fall below perceptual
awareness and words presented too slowly would be per-
ceived accurately, regardless of content. If moral concerns
influence the awareness of perceptually ambiguous stim-
uli, then we should only find evidence of the moral pop-
out effect for stimuli presented close to the threshold for
perceptual awareness. In Experiment 3, we replicated the
moral pop-out effect and investigated whether it might be
strengthened after exposure to harm, a determinant of
moral construal (Gray & Schein, 2012).

1.2. Experiment 1: The moral pop-out effect

In Experiment 1 we examined whether moral words
would reach perceptual awareness (i.e., “pop-out”) more
frequently than non-moral words. We adapted a typical
lexical decision task in which participants see a string of
letters and indicate whether or not they comprise a word.
Previous research has shown that faces presented for short
durations (17 and 33 ms) are correctly identified at chance
levels, whereas faces presented for longer durations (50 ms
or longer) are correctly identified more frequently until
they level off at nearly 100% accuracy (Gelskov & Kouider,
2010). We presented stimuli for 40 ms (an estimated
threshold for perceptual awareness), to examine whether
moral words had a lower threshold for perceptual aware-
ness than non-moral words.

2. Methods
2.1. Participants
Twenty undergraduate students at New York University

participated for partial course credit. One participant was
excluded because the computer program crashed.’

! It was determined a priori to run this experiment until the end of the
semester. This applies to all subsequent experiments reported here.

2.2. Procedure

Participants were told that the experiment was about vi-
sual acuity. The concept of morality was never mentioned.
Instructions for the lexical decision task were administered
in DirectRT on a Dell Optiplex 760 with a 60 Hz refresh rate.
Participants completed the study alone in a dimly lit room
and sat approximately 16 in. from the monitor. Stimuli ap-
peared in white letters on a black background, size 24 font
in the center of the computer monitor. The experiment be-
gan with a brief tutorial with five trials of non-moral words
and non-words (apple, speilc, building, kroaf, parrot) at
decreasing stimulus durations (500, 300, 100, 80, and
60 ms) to allow participants to learn the task. On every trial,
participants saw a fixation cross in the center of the screen
for 100, 200 or 300 ms (randomized to prevent participants
from feeling lulled by a repetitious rhythm). The fixation
cross was followed by the stimulus word presented in the
center of the screen for approximately 40 ms, and then a
200 ms backwards mask of ampersands that corresponded
to the number of letters in the word (e.g., ‘useful’ was fol-
lowed by ‘&&&&&&’). The screen was black until partici-
pants responded (see Fig. 1). There were 82 moral/
non-moral words and 40 non-words presented in random
order. All materials (including full moral and non-moral
word lists) are available online at: https://osf.io/7fk9b/.

After the lexical decision task, participants completed a
number of exploratory individual difference measures we
thought might be associated with the moral pop-out effect.
These were global belief in a just world (Lipkus, 1991), reli-
giosity (Batson, 1976), the moral foundations question-
naire (Graham, Nosek, Haidt, Ravi, & Ditto, 2011), and
revised disgust sensitivity (Olatunji et al., 2007). None of
these individual difference measures were significantly
correlated with the accurate recognition of moral vs.
non-moral words in this or any subsequent experiment
(ps >.08) and we do not discuss these measures further.’

Participants then completed a manipulation check in-
tended to validate the distinction between moral and
non-moral words. The experimenter explained to each par-
ticipant that they were to rate whether the words were
related to the domain of morality (and not whether the
words were moral vs. immoral or whether they could
imagine a moral situation involving the word). For exam-
ple, “hero” and “devil” are both in the moral domain, but
“pilot” should be considered non-moral. Participants then
rated 82 randomly presented words (for a full word list,
see https://osf.io/7fk9b/), 41 that we assumed were moral
(e.g., moral, virtue, steal, sin, should) and 41 that were non-
moral (e.g., useful, virtual, steel, trick, could) on a five-point
scale (from 1="‘“not at all moral” to 5=*“very moral”).
Participants rated the moral words used in the lexical deci-
sion task as more morally relevant (M =3.84, SD = 0.50)
than non-moral words (M =2.03, SD = 0.49), t(18) = 16.36,
p<.001, n?=.94. Paired samples t-tests revealed no

2 We did detect, however, a marginally significant interaction between
word type and the moral foundation of harm (p <.08), such that for those
participants who reported that harm was relevant to their moral judg-
ments, the moral pop-out effect was accentuated, B=0.32, SE=.17, p=.07,
z=1.83, despite the lack of main effect, B= —0.40, SE = .26, p = .31, z= 1.56.
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Fig. 1. Schematic of lexical decision task (Experiment 1). Participants saw a fixation cross, followed by either a moral word, non-moral word, or non-word
displayed for approximately 40 ms. A backwards mask was presented for 200 ms. The screen remained black until “w” or “0” was pressed to indicate

whether the string of letters appeared as a word or non-word, respectively.

discernible differences in word length (p=.46) or fre-
quency in the English language (p =.55. Frequency data
was taken from the 2012 edition of the Corpus of Contem-
porary American English (COCA; Davies, 2008).

3. Results and discussion
3.1. Analytic strategy for lexical decision-task

Given the categorical dependent measure and within-
subjects design, we used generalized estimating equations
(GEE) to estimate our regression parameters instead of or-
dinary least-squares regression (Zeger & Liang, 1986). This
allowed us to take learning effects and other forms of inter-
dependence among participants’ ratings into account. Be-
cause our stimuli were presented in random order, an
exchangeable correlation matrix was specified for all mod-
els (Ballinger, 2004). For analyses using GEE models, we re-
port unstandardized regression coefficients (B), standard
errors (SE) and Wald Z's.

3.2. Moral pop-out effect

In order to test whether moral words were more accu-
rately recognized than non-moral words, we regressed cat-
egorization accuracy (word, non-word) against word type
(non-moral = —1, moral =1). As predicted, moral words
were categorized more accurately as words (M =72%,
SE=2%) than non-moral words (M=66%, SE-=2%),
B=-.32, SE=.11, p<.01, z=2.96> (see Fig. 2). This moral

3 Because the stimulus duration was short, we did not predict a
difference in reaction time responding to moral vs. non-moral words.
Indeed, there is no effect of word type on reaction time when we regress
log-transformed reaction time on word type (p =.90, z =.14).

pop-out effect was evidenced despite comparing two sets of
words that were matched on frequency and length. These
findings are consistent with the hypothesis that moral stim-
uli are privileged in perceptual awareness (see Table 1).

3.3. Experiment 2: The moral pop-out effect under conditions
of perceptual ambiguity

To test whether the moral pop-out effect was only evident
for perceptually ambiguous stimuli, we systematically var-
ied the duration of stimulus presentation in Experiment 2.
We hypothesized that we would replicate the results of
Experiment 1, but only when stimuli were presented close
to the threshold of perceptual awareness—approximately
equidistant from durations associated with chance accuracy
(50%) and perfect accuracy (100%); at durations that allow
for approximately 75% accuracy. We hypothesized that at
very fast stimulus durations, participants would be unable
to discern whether the string of letters comprise a word,
and at slower stimulus durations participants would be able
to see all the stimuli easily and respond accurately.

4. Methods
4.1. Participants

Thirty-eight undergraduate students at New York Uni-
versity participated for course credit.

4.2. Materials

Participants completed the lexical decision task as de-
scribed in Experiment 1, with the addition of variation in
stimulus durations, such that participants saw words on
the screen anywhere from 20 to 100 ms at approximately
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Table 1

Summary statistics for experiments 1-3 and meta-analysis.
Experiment Sample threshold of perceptual ambiguity Mean SE
Experiment 1 40 ms
Moral words 72 .02
Non-moral words .66 .02
Experiment 2 40-50 ms
Moral words .75 .02
Non-moral words .68 .02
Experiment 3 50-60 ms
Moral words .67 .02
Non-moral words .61 .02
Meta-analysis 40-60 ms
Moral words .69 .01
Non-moral words .65 .01

Note: thresholds of perceptual ambiguity were determined by accuracy falling between chance (50%) and complete accuracy (100%), hovering around 75%.

Means and standard errors were calculated across participants.

Frequency of Accurate Word Categorization at
40 ms in Experiment 1
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Fig. 2. Moral words were correctly categorized as words more frequently
than non-moral words during a lexical decision task (Experiment 1). Bars
represent standard errors.

10 ms intervals. This allowed us to identify the stimulus
durations closest to the threshold of perceptual awareness
in our sample (i.e., 75% accuracy). Due to randomization,
the total number of letter strings presented at a given stim-
ulus duration varied for each person but led to no system-
atic differences.

4.3. Procedure

Participants were told that the experiment was about
following current events and language skills. Prior to the
lexical decision task, participants read an excerpt from a
news article surveying the Flea Markets in New York City
(Parker, 2011) to maintain the cover story. The excerpt
contained no words from the lexical decision task nor
any mention of morality. After being told that they would
answer questions about the article later, participants com-
pleted the lexical decision task and a number of individual
difference measures, including the global belief in a just
world (Lipkus, 1991), religiosity (Batson, 1976), and re-
vised disgust sensitivity (Olatunji et al., 2007).

5. Results and discussion
5.1. Overall visibility curve

As expected, participants’ performance on the lexical
decision task improved as the presentation times

increased. At 20 ms, participants correctly identified letter
strings as words 27% of the time, well below chance (27%
moral, 26% non-moral). At longer presentation times, per-
formance increased significantly, with participants cor-
rectly identifying 65% (69% moral, 62% non-moral), 78%
(81% moral, 76% non-moral), 83% (84% moral, 81% non-
moral), 90% (89% moral, 91% non-moral), 93% (94% moral,
92% non-moral), 96% (97% moral, 94% non-moral), and
98% (100% moral, 97% non-moral) of words successfully
at 40, 50, 60, 70, 80, 90 and 100 ms, respectively (see Ta-
ble 1). We ran a logistic regression to fit the log odds of
word categorization (word or not word) on stimulus dura-
tion treated as a continuous variable. We found a signifi-
cant effect of stimulus duration on accuracy: B=.06,
SE =.003, Wald X? =548.31, p <.001, r=.49. Fig. 3 shows
an overall increase in visibility curve as stimulus durations
increase, consistent with previous research (Gelskov &
Kouider, 2010).

5.2. Moral pop-out effect

Our primary hypothesis was that moral stimuli would
“pop-out” when they were presented close to the thresh-
old of perceptual awareness—approximately equidistant
from durations associated with chance accuracy (50%)
and perfect accuracy (100%). Therefore, we grouped stimu-
lus durations accordingly such that 30 ms and below (42%
accuracy) were considered “fast”, 40 and 50 ms together
(72% accuracy) were considered “moderate”, and durations
of 60 ms or higher (89% accuracy) were considered “slow.”
Moderate stimuli were close to the threshold of perceptual
awareness.

In order to detect the moral pop-out effect, we separately
analyzed each group of stimulus durations by performing
the same GEE analysis as in Experiment 1. Replicating
the previous experiment, when the stimuli were presented
close to the threshold for perceptual awareness (i.e., when
accuracy was approximately 75%), we observed evidence
of the moral pop-out effect. We found a marginally signifi-
cant effect of word type on accuracy: B=.07, SE=.09,
p=.06, z=.83 (see Table 1). As seen in Fig. 3, the moral
pop-out effect is largest at stimulus durations close to the
threshold for perceptual awareness (40-50 ms). This is
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Moral vs. Non-moral Words at Increasing Stimulus Durations
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Fig. 3. Words become increasingly likely to be correctly categorized as words as stimulus presentation times increase (Experiment 2). Moral words were
correctly identified more frequently than non-moral words when the stimulus was presented for a moderate length of time (40-50 ms). Overall means are
displayed for ease of interpretation despite interdependence (ms = milliseconds).

consistent with our hypothesis that moral concerns shape
awareness of perceptually ambiguous stimuli.

5.3. Experiment 3: Harm and the moral pop-out effect

In Experiment 3, we sought to examine the effect of
harm on moral perception. Although most theories of mor-
al psychology are silent with regard to factors that change
the perceptual awareness of moral stimuli, recent work has
proposed that the primary determinant of whether a situ-
ation is considered moral or not is whether that event con-
tained an agent harming another being (Gray & Schein,
2012). Accordingly, harm may prime people to recognize
moral words, yielding a stronger moral pop-out effect. On
the other hand, the moral pop-out effect may be insensitive
to non-motivational manipulations because it arises due to
the chronic accessibility of potentially satiating moral
stimuli.? In order to help test these competing accounts, par-
ticipants who came into the lab were randomly assigned to
read one of two vignettes (harm vs. no harm) before com-
pleting the lexical decision task. In the no harm condition,
someone drives to a party, becomes drunk, and chooses
not to drive home. In the harm condition, the story is the
same except someone chooses to drive home, hits another
car, killing someone in it, and drives away.

6. Methods
6.1. Participants and design

Seventy-seven undergraduates from New York Univer-
sity participated for course credit over two semesters.’

4 A motivational manipulation should activate a relevant need or motive
(e.g., indicate an injustice) and then either successfully or unsuccessfully
satiate that need (e.g., restore justice or not).

5 Though we had previously decided to determine our sample size by the
end of the semester, reviewers suggested that we rerun the study for an
additional semester to increase statistical power.

6.2. Materials

Participants read one of two vignettes prior to complet-
ing the same lexical decision task from the previous exper-
iments. In both conditions, participants saw a photo of
Steve, a white college-aged male. Beneath Steve’s photo
was a description of him driving to a party hosted by
friends. Steve ends up enjoying the party and becomes
intoxicated. In the no harm condition, a friend offered to
drive Steve home and he accepted. In the harm condition,
Steve decided to drive home despite being drunk and col-
lided with another car, killing the person in the passenger’s
seat. Steve panicked and drove away.

6.3. Procedure

Participants were told that the experiment was about
following current events and language skills. Prior to the
lexical decision task, participants read one of two vignettes
concerning drunk driving (with or without harm) and then
completed the lexical decision task. Similar to Experiment
2, we randomly presented words for 40, 50, 60, and 70 ms
to identify perceptually ambiguous stimuli. Again, this al-
lowed us to identify the stimulus durations closest to the
threshold of perceptual awareness in our sample (i.e.,
75% accuracy).

7. Results
7.1. Overall visibility curve

As expected, participants’ performance on the lexical
decision task improved as the presentation times in-
creased. At 40 ms, participants correctly categorized letter
strings as words 51% of the time—near chance (52% moral,
51% non-moral). At 50 ms, participants correctly catego-
rized 65% of the letter strings (67% moral, 62% non-moral),
while at 60 ms accuracy jumped to 74% (75% moral, 73%
non-moral). Finally, when letter strings were presented
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for 70 ms, participants responded accurately 83% (86%
moral, 80% non-moral) of the time (see Table 1). First, we
ran a logistic regression on the log odds of word categori-
zation (word or non-word) against stimulus duration (trea-
ted as a continuous factor). We found a significant effect of
stimulus duration on categorization accuracy such that the
longer a word was presented on the screen, the greater the
likelihood that it was correctly categorized as a word,
B =.06, SE =.002, Wald X? = 759.38, p <.001, r =.38.

7.2. Moral pop-out effect

Our primary hypothesis was that moral stimuli would
“pop-out” when they were presented close to the thresh-
old of perceptual awareness—approximately equidistant
from durations associated with chance accuracy (50%)
and perfect accuracy (100%). Based on accuracy scores in
this sample, stimulus durations of 40 ms were considered
“fast”, durations of 50-60 ms were considered “moderate”,
and durations of 70 ms were considered “slow.”®

In order to detect the moral pop-out effect, we separately
analyzed each group of stimulus durations by performing
the same GEE analysis as in Experiments 1 and 2. Replicat-
ing the previous experiments, when the stimuli were pre-
sented close to the threshold for perceptual awareness
(here, 50-60 ms) we observed evidence of the moral pop-
out effect (see Table 1). We found a significant effect of
word type on accuracy: B=.15, SE=.05, p=.005, z=2.77.
In other words, the moral pop-out effect occurred at stimu-
lus durations that were close to the threshold for percep-
tual awareness. As in the first two experiments, no moral
pop-out effect was evident when stimuli were presented
too briefly (40 ms; p=.12), such that the letter strings
could not be detected, or when they were presented for
so long that participants nearly always accurately catego-
rized the letter strings (70 ms; p=.11).

We were not, however, able to detect a main effect of
the drunk driving vignette at any of the stimulus durations
(all ps >.46), or an interaction between the condition and
whether the words were moral or non-moral (all
ps >.36). The 95% confidence interval for the interaction
between word type (moral vs. non-moral) and vignette
(lower bound=-.19, upper bound=.19) includes zero
and suggests that the effect of harm, if it exists, may be
in either direction. While this is consistent with our
hypothesis that moral concerns shape awareness of per-
ceptually ambiguous stimuli, and the moral pop-out effect
was not moderated by exposure to harm in this sample,
limited conclusions should be drawn from this null effect.
It is still possible that the moral pop-out effect may be in-
creased via priming of morally relevant constructs if a dif-
ferent prime is used. Alternatively, a motivational
manipulation may be needed. We highlight, instead, that
the moral pop-out effect remains — when stimuli are pre-
sented close to the threshold for perceptual awareness,
moral words are accurately categorized more frequently
than non-moral words.

5 Including 70 ms in the “moderate” group only makes the effect larger,
B=.21, SE=.07, p=.004, z=2.85.

7.3. Meta-analysis combining Experiments 1-3

In Experiments 1-3, we found evidence for the moral
pop-out effect. When letter-strings are presented around
the threshold for perceptual awareness, moral words are
more frequently categorized as words than non-moral
words. While all three experiments show the same general
effect, each experiment has relatively few participants,
leading us to conduct a meta-analysis across the three
studies in order to examine the strength of the moral
pop-out effect. Given that the studies use different stimulus
durations, we have divided them into three groups, 30 ms
and shorter are regarded as fast, 40-60 ms are regarded as
moderate, and 70 ms and faster are regarded as slow, effec-
tively pooling the data at moderate durations, as the short-
er and longer presentation times are almost entirely from
Experiment 2 (though 70 ms was also included in Experi-
ment 3). Overall, participants correctly identified words
at moderate stimulus durations 67% of the time (69% mor-
al, 65% non-moral). Consistent with our experiments, mor-
al words are accurately categorized as words more
frequently than non-moral words, at moderate stimulus
durations, B = .20, SE = .05, z=4.41, p <.0001. The 95% con-
fidence interval (lower bound B = .11, upper bound B = .29)
indicates that the effect is robust. We also used meta-anal-
ysis to examine potential moderation of the moral pop-out
effect by belief in a just world, religiosity, and disgust sen-
sitivity, and found no effects, all ps >.2.”

Using meta-analysis, we were able to assess potential
confounds relating to our moral and non-moral word lists.
In order to ensure that the moral pop-out effect is not due to
differences in elicited arousal or extremity, we asked a new
sample of undergraduates to rate each of the words in
terms of how “emotionally arousing” they found them
(from “not at all emotionally arousing” to “extremely emo-
tionally arousing” on a 7-point Likert scale from 1 to 7) and
how positive or negative they found them (from “extre-
mely negative” to “extremely positive” on a 7-point Likert
scale from —3 to 3). Participants indeed found moral words
to be more emotionally arousing, (M = 3.98, SD = 1.05) than
non-moral words (M = 3.50, SD = .94), t(18) = 2.94, p = .009.
Moral words were perceived as more negative (M = —.52,
SD=.27) than non-moral words (M=.05, SD=.20),
t(20)=10.37, p <.0001. We also calculated the absolute va-
lue for the valence ratings to determine extremity or use of
the anchors of the scale. Moral words were rated more ex-
tremely (M=1.57, SD=.48) than non-moral words
(M= .44, SD =.10), t(20)=11.11, p <.0001.%

In order to ensure that these differences do not account
for the moral pop-out effect, they were included in the
meta-analysis along with the moral vs. non-moral dimen-
sion. While valence is a significant predictor of accurately
categorizing a letter string as a word, B=.04, SE=.02,
z=12.59, p=.009, including this factor in the analysis did
not eradicate the effect moral vs. non-moral words,

7 A main effect for disgust sensitivity was found, such that those higher
in disgust sensitivity show greater accuracy of word recognition regardless
of word-type, B =.01, SE =.005, z=2.20, p = .02.

8 Differences in degrees of freedom arose from two participants failing to
complete the “emotional arousal” part of the survey.
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B=.18, SE=.05, z=3.77, p <.0001. Neither of the tested
predictors significantly predicted accurate word categori-
zation at slow or fast stimulus durations. Self-reported
emotional arousal elicited by the stimulus words did not
significantly predict accurate categorization of the letter
strings, B=—.03, SE = .03, z=.96, p = .34 at moderate stim-
ulus durations.’ Finally, while extremity is also a significant
predictor of accurately categorizing a letter string as a word,
B=-.15, SE=.04, z=3.55, p <.0001, including this factor in
the analysis did not eliminate the effect of moral vs. non-
moral words, B=.13, SE=.05, z=2.50, p=.01 at moderate
stimulus durations. Taken together, moral (vs. non-moral)
words are more likely to be accurately categorized as words
when presented ambiguously - here, around the threshold
for visual perception. This effect cannot be explained by dif-
ferences in moral vs. non-moral words in arousal, valence, or
extremity even though moral words appear greater on all
three of dimensions. While the meta-analysis indicates that
this is a reliable effect, so far we have only tested undergrad-
uates, and conclusions cannot be extended to all individuals.

8. General discussion

Across three experiments, we found evidence for the
moral pop-out effect. People exposed to letter strings pre-
sented close to the threshold for perceptual awareness
were able to correctly identify moral words more fre-
quently than non-moral words. However, this moral pop-
out effect was only evident at stimulus durations close to
the threshold of perceptual awareness (i.e., around 75%
accuracy). Finally, the moral pop-out effect was not moder-
ated by exposure to harm and cannot be explained by dif-
ferences in valence, extremity, or arousal. Our findings
suggest that perceptually ambiguous moral stimuli may
require fewer processing prerequisites than non-moral
stimuli in order to reach conscious awareness—possibly
because moral stimuli satisfy core motives.

8.1. Perceptual ambiguity

The current research suggests that moral stimuli only
“pop-out” when they are presented at the threshold for per-
ceptual awareness. In contrast, when stimuli are presented
too quickly they fall below perceptual awareness and when
they are presented too slowly they are perceived accurately,
regardless of content. As a result, it is likely that the moral
pop-out effect may be seen at different stimulus durations
based on the sample. If the sample contains a majority of
people with a lower visibility threshold, then the moral
pop out effect may manifest at 40 ms. However, if the sample
has a majority of people with a higher visibility threshold
the moral pop-out effect may manifest at longer presentation
times (50-60 ms). Indeed, people may have different
thresholds for visibility (Radel & Clément-Guillotin, 2012).
As aresult, we cannot conclude from these studies that mor-
al stimuli “pop out” at any particular time, but merely that

9 Interestingly, at slow stimulus durations (above 70 ms), arousal and
extremity but not moral vs. non-moral words, predicts accurate categori-
zation, B=-.22, SE=.10, z=2.13, p=.03 and B=-.31, SE=.13, z=2.31,
p =.02, respectively.

moral stimuli are more likely to reach awareness under
conditions of perceptual ambiguity. The same logic likely
applies to the perception of religious iconography in every-
day objects: only perceptually ambiguous objects—like the
pattern of char on a grilled cheese sandwich—afford the
perceptual system the opportunity to perceive religious or
moral iconography.

8.2. Future directions and implications

Classic models of moral psychology have focused on the
role of reasoning (e.g., Kohlberg, 1975) and more recent
models have argued that moral intuitions are rapid, reflex-
ive responses to certain stimuli, such as incest (e.g., Haidt,
2001). However, many of these models are silent with
regard to the perceptual processes that precede the initial
intuition. The current research—as well as frequent reports
of religious and moral iconography appearing in every day
objects—suggests that perceptual factors, such as ambigu-
ity, may also play an important role in moral psychology. Fu-
ture work should examine the downstream consequences of
perception on moral judgment and decision-making, at-
tempt to develop models of morality that incorporate the
role of perception, and replicate these findings in variegated
samples.

Future work should also examine whether or not per-
ceptual awareness can be affected by various top-down
influences. Personal beliefs may alter perceptual aware-
ness, as religious individuals and those with paranormal
beliefs are more likely to see faces in inanimate objects
than individuals without these beliefs (Riekki, Lindeman,
Aleneff, Halme, & Nuortimo, 2012). Moreover, although
we did not find evidence that priming harm alters percep-
tual awareness, there is evidence that ostensibly automatic
moral responses may be susceptible to top-down influ-
ences. For example, people who view a scene with a mor-
ally good vs. bad actor show gaze preferences for good vs.
bad outcomes for those actors based on their just world be-
liefs and expectations, increasing the likelihood they will
see a deserved outcome (Callan, Ferguson, & Bindemann,
2013). This work suggests that moral concerns may not
only change the way we evaluate and act in a situation
(Van Bavel, Packer, Haas, & Cunningham, 2012), but that
this change may occur early enough in processing to tune
perceptual and attentional processes.

Recent research has also shown that individuals vary in
their sensitivity to justice based on the accessibility of
these concerns, and that this changes their interpretation
of ambiguous situations, both for those dispositionally
high in this accessibility and for those individuals recently
exposed to an unjust situation in the lab (Baumert &
Schmitt, 2011). Similarly, individuals high in disgust sensi-
tivity see finer gradations of gray, and after exposure to
disgusting stimuli, are able to detect small deviations from
white (Sherman, Haidt, & Clore, 2012). Though we found
that neither belief in a just world, disgust sensitivity, reli-
giosity nor recent exposure to a moral vignette moderated
our effect, we do suspect that accessibility of moral con-
cepts in the form of motivational concerns may increase
the magnitude of the moral pop-out effect. For example,
there is increasing evidence that current motivation shapes
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perception of both threatening (Xiao & Van Bavel, 2012)
and goal-relevant targets (Balcetis, Dunning, & Granot,
2012), such that they appear closer than irrelevant stimuli.
If the moral pop-out effect is due to morality’s role in fulfill-
ing chronic core motives across individuals, such as belief
in a just world, we expect that individuals might be more
likely to see religious and moral iconography in their
breakfast, if they just learned about an injustice in the
morning paper.

9. Conclusion

The current research suggests that moral concerns
shape our basic awareness of perceptually ambiguous
stimuli. One implication is that these perceptions may
reinforce the pre-existing beliefs that gave rise to them
in the first place, creating a “virtuous cycle” between be-
liefs and perceptions. This potential moral confirmation
bias may prove to be something of a double-edged sword.
On the one hand, people with strong beliefs may find con-
viction, clarity and solace in these perceptual confirma-
tions of their beliefs. On the other, if these signs depend
on their perceived miraculous origin for their value, they
may not be as powerful as they seem. Regardless, the en-
hanced perceptual awareness of moral stimuli may help
shed some light on sightings of religious and moral iconog-
raphy in everyday objects like grilled cheese sandwiches.
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