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Ji Young Song

The experience of awe has been shown to challenge how people think about themselves
and the world around them, linking them to something greater than themselves.
We investigated whether this emotional experience of awe may also challenge the
boundaries of our moral consideration, leading to a generalized expansion in our
moral worlds. Across five studies (N=990), we examined whether awe might promote
moral expansiveness; that is, increased moral concern across a broad range of entities
(e.g., out-groups, animals, plants, environments). Cross-sectional Studies 1la and 1b,
found dispositional awe was related to greater moral expansiveness. Experimental
Studies 2 and 3, using video-induced awe, found consistent indirect effects on moral
expansiveness, via self-reported awe and the small-self sense of vastness. Experimental
Study 4, using Virtual Reality induced awe, found those in the awe condition (vs. control)
reported greater moral expansiveness, and this was fully mediated by the small-self
sense of vastness. Our findings show awe expands our sense of connectedness to the
broader world, and through this, increases the breath of our moral concern.
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Introduction

“Then I was standing on the highest mountain of them all, and round about beneath me was the
whole hoop of the world. And while I stood there, I saw more than I can tell and I understood more
than I saw; for I saw seeing in a sacred manner the shape of all things in the spirit, and the shape
of all shapes as they must live together like one being. And I saw that the sacred hoop of my people
was one of many hoops that made one circle”

(Black Elk as quoted by Neihardt, 2014, p. 26)

The journey up the great mountains of the world often leaves us awe-struck, as the sight of vast
horizons reminds us that we are part of a much larger natural world. These kinds of awe experiences,
and others like them, may not just broaden our awareness of the physical world but may also expand
our moral worlds too. One of the key psychological processes through which awe may have this type
of effect is via its impact on the self-concept (Shiota et al., 2007; Piff et al., 2015; Yang et al., 2016;
Wang and Lyu, 2019). Specifically, awe has been found to activate a sense of small-self, through
which people feel humbler in the grand scheme of things (self-diminishment) and more connected
to the greater whole (vastness vis-a-vis the self; Piff et al., 2015). By shaping how the self is
experienced in relation to one’s environment, and increasing a sense of generalized connection, the
experience of awe may also lead to a generalized extension of moral consideration for others. Here,
we examine whether the experience of awe promotes a more morally expansive orientation
(Crimston et al,, 2016), leading to an increase in moral concern across a broad range of targets.
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Awe and prosociality

Awe is defined as an emotional experience that arises through an
encounter with something that transcends one’s ordinary day-to-day
experience, thereby challenging how a person thinks about themselves
and the world around them and incorporating both a sense of vastness
and a need for accommodation (Keltner and Haidt, 2003). Research has
linked the experience of awe to pro-social responses, such as generosity
in economic and lottery games, donating money and volunteering time
to help others (Rudd et al., 2012; Piff et al., 2015; Prade and Saroglou,
2016; Guan et al,, 2019). It has also been linked to environmentally
conscious behavioral intentions (Zhao et al.,, 2018; Wang and Lyu, 2019).
Notably, however, some research has found experiences of awe which
may feel threatening, can decrease pro-social responses to others in
those with low self-esteem (Hornsey et al., 2018).

Awe’s relationship with prosocial behavior and moral concern
appears to be driven, at least in part, by changes in the self-concept.
After experiencing awe people frequently report a small-self, which is
defined by the two key components; ‘self-diminishment’ and ‘vastness
vis-a-vis the self” (Shiota et al., 2007; Piff et al, 2015). The ‘self-
diminishment’ component of the small-self captures the way awe often
makes one feel smaller in comparison to something larger (e.g., “I feel
insignificant in the grand scheme things of things”; Piff et al., 2015).
Studies have found this effect of awe is linked to a greater sense of
humility (Stellar et al., 2018) and appears to be a key factor in promoting
generosity toward others (Piff et al., 2015). The small-self sense of
‘vastness vis-a-vis the self” captures the way that being in presence of
vast awe-evoking stimuli (e.g., “I am in the presence of something
greater”), one also often feels a greater sense of connectedness to a
greater whole (e.g., “I feel part of a greater whole”; Piff et al., 2015). That
is, awe often makes us feel a sense of connectedness to a larger world
than we might ordinarily feel in everyday life. For instance, Shiota et al.
(2007) found people in awe of a Tyrannosaurus Rex fossil (vs. controls)
were more likely to feel part of larger super-ordinate categories, such as
all humanity or the Earth. And this sense of enlarged connectedness
appears to feature in the most intense awe experiences, with qualitative
work examining Astronaut’s experiences of the Overview Effect (seeing
the Earth from near space) reporting consistent themes of feeling not
only a sense of profound awe, but also an awakened sense of global unity
with all peoples and the Earth as a whole (White, 2014; Yaden
et al., 2016).

Further, recent work using related measures of connectedness
suggests the small-self sense of ‘vastness vis-a-vis the self” may also be a
pathway to broader moral concern. For instance, Luo et al. (2022) found
recalling awe-inspiring stories of awe from the COVID-19 pandemic
(e.g., emergency workers fighting in tough situations; vs. recalling
amusing/neutral memories) promoted a sense of connection to all living
things (e.g., “I experienced a sense of oneness with all things”), which in
turn mediated a range of prosocial measures to help others; including
helping foreign countries with COVID-19 support, willingness to
donate blood, and register as a blood donor. Similarly, Pizarro et al.
(2021) found eliciting awe through videos (e.g., Mongolian horse riders)
was related to a greater sense of connectedness to people in general,
which in turn mediated a greater willingness to collectively help others
(e.g., collaborating with an NGO to help a humanitarian cause). These
relationships appear to be ecologically robust, Goldy et al. (2022)
examining tweets during the 2017 Solar Eclipse found people in the path
of totality (vs. people living outside the path of the eclipse) were more
likely to use affiliative, collective, and pro-social language.
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Awe and moral expansiveness

Experiencing awe appears to increase specific prosocial intentions
and behavior, but whether it may have a broader and moral generalized
impact on how people think about their moral worlds, and specifically
the size and composition of those worlds, remains unexplored. The
possibility that awe may have highly generalized effects is supported by
evidence that its impact on cognition, emotion, and behavior occurs via
shifting how people experience their sense of self (i.e., via the small self).
In this way, awe has the capacity to change how people view the world
in a rather general way, and this may influence how, and to whom, they
extend their moral consideration and concern.

Moral expansiveness is a construct which aims to capture both the
extent (number of entities) and depth (level of felt obligation or concern
for specific entities) of a person’s felt moral concern for a broad range of
entities, and therefore the size of their moral worlds (Crimston et al.,
2016, 2018a). While current work on moral expansiveness has focused
on individual differences in the size of a person’s moral world as
associated with universal values or pro-social behavior (Crimston et al.,
2016), or its relationship to relatively stable socio-ecological factors (e.g.,
income inequality; Kirkland et al., 2022), less work has focused on
situational factors that may lead to changes in the expansiveness of a
persons moral world.

Related research suggests that cognitive framing (such as
exclusionary vs. inclusive mindsets; Laham, 2009) or different
comparison sets (such as comparing how similar animals are to humans
vs. comparing how similar humans are to animals; Bastian et al., 2012)
can lead to generalized differences in the size of a person’s moral circle.
To date, however, no research has examined emotional pathways toward
greater moral expansiveness. As noted by Haidt (2001, 2003), moral
judgments are often influenced by emotional processes. Consistent with
this, there is some evidence that trait levels of moral expansiveness are
associated with the dispositional tendency to feel greater empathy
(Crimston et al., 2016) or compassion (Crimston et al., 2022), however
such emotional states are directly related to the capacity to feel concern
for others. Whether the experience of awe may also lead to higher levels
of moral expansiveness, not through the capacity to feel concern, but
through a general shift in how people experience their self-concept and
their relationship to the broader environment - that is, through the
tendency to feel connected to a greater whole - has not been explored.
We suggest that awe may play an important role in expanding a person’s
moral world.

The present research

In the current research, we examined whether awe may promote a
morally expansive orientation to the world. Furthermore, whether this
relationship can be explained by awe-associated changes in a person’s
experience of their self-concept - referred to as the small self.
We examined this possibility across five studies. In Studies 1a and 1b,
we examined the relationship at the trait level between dispositional awe
and individual differences in moral expansiveness. In follow-up
experiments, we examined whether state experiences of awe shift people
toward greater moral expansiveness. In Experiments 2 and 3, awe was
induced using videos of the destructive power of mother nature
(negatively-valanced nature awe), the otherworldliness of water-droplets
in extreme slow-motion (non-nature awe), and the majestic beauty of
nature (positively-valanced nature awe). In Experiment 4, awe was
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induced using a Virtual Reality (VR) simulation of the overview effect
(White, 2014; Yaden et al., 2016), in which people felt that they were
astronauts seeing the Earth from near space.

Studies 1a and 1b: Dispositional awe
and moral expansiveness

In Studies 1a (United States) and 1b (Australia), we examined the
relationship between awe and moral expansiveness at the trait level. The
dispositional tendency to experience greater awe in daily life has been
found to show similar effects as situationally triggered state experiences
of awe. For instance, studies have found both the dispositional tendency
and the state experience of awe to be related to greater pro-sociality (Piff
etal, 2015), environmentalism (Zhao et al., 2018), and humility (Stellar
et al, 2018). We used the disposition for awe subscale from the
Disposition for Positive Emotions scale (Shiota et al., 2006) to examine
whether the dispositional tendency to feel awe is related to greater levels
of moral expansiveness. In Study 1b, we also included measures for the
disposition for joy, contentment, pride, love, compassion, and
amusement in order to control for a general disposition for positive
emotions, thereby allowing us to test whether any observed effects were
specific to awe.

Method

Participants

Study la (United States)

An initial power analysis indicated that a sample size of 193 would
be required to detect a small effect size (r=.20) at @=.05 and a power of
0.80 (Faul et al., 2009). To account for exclusion of participants who fail
attention checks, we over-recruited an initial sample of 210 participants
living in America recruited through Amazon Mechanical Turk (MTurk).
Thirteen participants were excluded for failing attention checks.! Among
the final sample (N=197), 57.9% were men and 40.6% women; ages
ranged between 20 and 69 (M, =38.10, SD=11.37); 77.2% were White
or European, 9.6% Black or African American, 4.6% Latino or Hispanic,
and 3% Native American, 2% Asian. Participants were compensated
US$2.50.

Study 1b (Australia)

Study 1b, aimed to replicate the findings of Study la and control for
a range of other positive emotions. A power analysis for linear multiple
regressions using conservative estimation of a small effect size (£=.05),
a=.05, power=.80, and controlling for 9 predictors indicated that a
sample size of 322 participants would be required. Based on this,
we over-recruited a sample of 363 students enrolled in a first-year
psychology course at an Australian university, who participated in
exchange for course credit. However, 71 students were excluded for
failing attention checks and a further four participants withdrew their

1 Exclusions did not affect the significance of zero-order correlations (see

Supplementary material)
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consent at the end of the study.” This provided a final sample of 288
students with a mean age of 19.54 years (SD=3.27); 206 were women
(71.5%), 73 men (25.3%), and four were non-binary or third gender
people (1.4%); 166 identified as Asian (57.6%), 99 as White or European
(34.4%), ten as Arab or Middle Eastern (3.5%), two as Black or African
(0.7%), and one as Latino or Hispanic (0.7%).

Materials and procedures

Both Studies 1a and 1b were administered as a Qualtrics online
survey, which were part of larger studies examining moral and social
identity. After giving consent, participants first completed a series of
online personality questionnaires. This included the Disposition for Awe
subscale (e.g., “T often feel awe”; Study la, a=.85; Study 1b, a=.80) from
the Dispositional Positive Emotions Scale (DPES; Shiota et al., 2006).
Participants were asked to what extent they agreed with statements, and
items were answered on a 7-point Likert scale (1=strongly disagree,
7 =strongly agree). This scale has been widely employed as a measure of
people’s tendency to experience awe in their day-to-day lives (e.g., Stellar
etal., 2017; Zhao et al., 2019).

In Study 1b, participants completed the full DPES (Shiota et al.,
2006). This included the subscales for Disposition for Joy (6-item; e.g.,
“I often feel bursts of joy”; a=.82), Contentment (5-item; e.g., “I am at
peace with my life”; a=.86), Pride (5-item; e.g., “Many people respect
me’; a=.79), Love (6-item; e.g., “I develop strong feelings of closeness
to people easily”; a=.83), Compassion (5-item; e.g., “It’s important to
take care of people who are vulnerable”; «=.83), and Amusement
(5-item; e.g., “I make jokes about everything”; a=.79).

In both Studies la and 1b, to assess their level of moral
expansiveness, participants next completed the Moral Expansiveness
short form (MESx; Crimston et al., 2018b; Study 1a, a=.58; Study 1b,
a=.76). The MESx has shown convergent validity with the original
Moral Expansiveness Scale (Crimston et al, 2016), and is
psychometrically valid and reliable (Crimston et al., 2018b). The MESx
prompts participants to consider the moral standing of ten entities,
ranging from close targets (e.g., family member, citizen of your country)
to a range of distal targets (e.g., mentally challenged individual, dolphin,
old-growth forest). Participants indicate the degree of moral standing of
these entities by placing them within four moral boundaries: the inner
circle (“highest level of moral concern and standing. .. moral obligation
to ensure their welfare and a sense of personal responsibility for their
treatment”; scored 3), the outer circle (“moderate moral concern and
consideration...”; scored 2), the fringes of moral concern (“minimal

>

moral concern and standing...”; scored 1), and outside the moral
boundary (“no moral concern or standing...”; scored 0). Participants
overall level of moral expansiveness was calculated by averaging scores
across all 10 entities.

Participants next completed a set of demographic items that
included single-item measures of their economic conservatism (“Please
indicate your political beliefs from left/progressive to right/conservative
on issues of the economy, e.g., social welfare, government spending, tax
cuts”; 1=Ileft/progressive, 7 =right/conservative), social conservatism
(“Please indicate your political beliefs from left/progressive to right/
conservative on social issues, e.g., immigration, same-sex marriage,
abortion?”; 1 =left/progressive, 7 = right/conservative), and religiosity (“If

2 Exclusions did not affect the significance of zero-order correlations (see

Supplementary material).
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TABLE 1 Zero-order correlations between disposition for awe, moral
expansiveness, and demographic variables in Studies 1a and 1b.

Variable 1 2 3 4 5 6
Study 1a (United States)

1. Disp. Awe* -

2. Moral 267 -

Exp.

3. Religiosity 23 23%% -

4. Eco. 15% —.15% 57 -

Conserv.©

5. Soc. 20%% —-.12 607 87k -

Conserv.*

6. Social 28%** -.03 38k A2 AL -
Status®

Mean 4.89 1.66 3.80 3.94 3.71 5.47
SD 1.15 41 2.75 2.00 2.09 2.29
Study 1b (Australia)

1. Disp. Awe* -

2. Moral A7 -

Exp.

3. Religiosity .07 .05 -

4. Eco. .01 —.16%% 16%* -

Conserv.©

5. Soc. —-.01 —.14% 26%%* 53k -

Conserv.*

6. Social 16%* .00 —.04 .00 -.07 -
Status®

Mean 4.78 1.76 2.38 3.23 2.59 6.66
SD 1.02 44 2.23 1.34 1.53 1.97

Note. Study 1a N=195-199; Study 1b N'=269-288. * Disposition for awe. ® Moral expansiveness.
< Economic conservatism. ¢ Social conservatism. © Self-perceived social status. ***p<.001,
*p <01, ¥p<.05.

you do follow a religion, how important is that religion in your daily
life?”; 0=Not applicable, 1=Not at all important, 7=Extremely
important). Finally, self-perceived social status was measured using the
MacArthur Scale of Subjective Social Status (Adler et al., 2000) which
asked participants to indicate where they saw themselves on ladder
representing the social hierarchy (Rung 1=bottom of society, Rung
10=top of society).

Results and discussion

In line with our main hypothesis, across both Studies la and 1b,
we found a tendency to experience awe in life was associated with
increased moral expansiveness (Table 1). Further, using linear
regressions, in Study 1a, we found disposition for awe (=30, p <.001)
significantly predicted moral expansiveness while controlling for
demographic variables (political orientation, religiosity, social status).
In Study 1b, we found disposition for awe (=16, p=.024) significantly
predicted moral expansiveness when controlling for both demographics
(political orientation, religiosity, social status) and disposition for other
positive emotions (joy, contentment, pride, love, and amusement).
While this generally demonstrated that the relationship between awe
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and moral expansiveness was not explained by general positivity, we did
find when controlling for disposition for compassion, the disposition for
awe (f=.12, p=.081) no longer predicted moral expansiveness. This
may be because compassion is closely aligned with moral concern for
others (see Shiota et al., 2006), and was a stronger predictor of moral
expansiveness, r(281)=.23, p<.001, compared to dispositional awe,
r(281)=.17, p=.006. A full table of correlations and linear regressions
are reported in the Supplementary material.

The results of Studies 1a and 1b are consistent with our prediction
that experiences of awe are associated with increased moral
expansiveness. Furthermore, this relationship remained robust when
controlling for political orientations, religiosity, and a general disposition
for other positive emotions.

Study 2: The experience of awe and
moral expansiveness

Building on the trait level findings in Studies 1a and 1b, we examined
the causal relationship between awe and moral expansiveness by
experimentally inducing states of awe using videos. The experiment
closely replicated previous methods used to induce awe by Piff et al.
(2015) and used videos showing negatively-valanced nature and
non-nature awe.

Method

Participants

Power-analysis, assuming medium effect size (f=.25) and setting
power at .80, indicated a one-way ANOVA would require 159
participants to detect a main effect between three conditions. Based
on this, we recruited an initial sample of 186 psychology students
enrolled at an Australian university were recruited in exchange for
course credit. Nineteen participants were excluded for failing
attention checks.’ The final sample (N=167) comprised 127 women
(76%), 39 men (23.4%), and one non-binary person (.6%); aged 17 to
57 years of age (M, = 20.20, SD =4.93); 89 identified as Asian (53.3%),
52 as White or European (31.1%), six as Middle Eastern or Arab
(3.6%), one as South American (0.6%), and one as Aboriginal or
Torres Strait Islander (0.6%).

Materials and procedure

Participants were brought into the lab, after giving consent they first
completed a series of personality survey that were part of a larger project
examining moral psychology and the self.

Participants were then randomly assigned to one of three video
conditions; namely, a negatively-valanced nature awe, non-nature awe,
or control video condition. In the negatively-valanced nature awe
condition, participants watched a 3-min video montage of the
overwhelming power and destructive force of mother nature (e.g.,
tornadoes, hurricanes)*. In the non-nature awe condition, participants

3 Significance of the main analyses did not change with the inclusion of the
excluded participants (see Supplementary material). Of the 19 exclusions, 15 were
in the non-nature awe condition and 4 were from the control condition.

4 https://vimeo.com/266794879
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watched a slow-motion video of colored water droplets colliding.” In the
control condition, participants watched a DIY video of a man making a
wooden countertop.® These three videos were identical to those used
previously by Piff etal. (2015) to induce awe and neutral emotional states.

After watching the video, participants next completed an emotion
manipulation check. In random order, they were asked to what extent
they had felt 10 different emotions during the video they just watched:
awe, amusement, anger, anxiety, disgust, fear, nervousness, pride,
sadness, and happiness. Responses were taken on a 7-point Likert scale
(1=not at all, 7= extremely).

Participant’s sense of small-self was next measured using the 10-item
small-self scale (a=.85; Piff et al., 2015). The small-self scale measured
both ‘vastness vis-a-vis the self” (e.g., “I feel part of a greater whole”;
a=.87) and self-diminishment (e.g., “I feel small or insignificant”;
a=.81). Items were randomized and on a 7-point Likert scale
(1 =strongly disagree, 7 = strongly agree).

Next, participants completed a modified moral expansiveness scale
(MES; Crimston et al., 2016). The modified-MES (a=.95) used the same
10 categories of entities (30 in total) from the original MES: family/
friends (e.g., family member; a =.64), in-group (e.g., Australian citizen;
a=.86), out-group (e.g., member of opposing political party; a=.80),
revered (e.g., Australian soldier; a=.79), stigmatized (e.g., refugee;
a=.79), villains (e.g., terrorist; a=.80), high-sentient animals (e.g.,
Chimpanzee; a=.89), low-sentient animals (e.g., Chicken; a=.88),
plants (e.g., redwood tree; @=.91), and environment (e.g., old-growth
forest; a=.87). However, the modified-MES differed from the original
MES in several ways. First, the prompt was reworded to emphasize how
much moral concern participants feel for entities, rather than the
original prompt which emphasized moral obligations and responsibilities.
Second, participants were asked how much moral concern they felt for
each entity separately on a Likert scale (1=no moral concern, 7= extreme
moral concern). Both these changes were aimed at retaining the
previously validated set of entities to measure moral expansiveness,
while better tapping into peoplé’s intuitive and felt moral concern for
each entity in the moment.

Next, participants completed a final set of demographics which
included the same items measuring social conservatism, economic
conservatism, and religiosity as Studies 1a and 1b.

Results

We first examined whether there were differences in self-reported
awe between conditions. A one-way analysis of variance (ANOVA)
indicated there was a significant difference between conditions in self-
reported awe, F(2,163) =34.62, p<.001, nPZ =.30. Post-hoc Bonferroni
revealed participants in the negative-nature awe condition experienced
greater awe compared to those in the control condition, p <.001, 95%
CI [1.80, 3.43], but not compared to those in the non-nature awe
condition, p=1.00, 95% CI [—-0.57, 1.15]. And participants in the
non-nature awe condition experienced greater awe compared to those
in the control condition, p<.001, 95% CI [1.44, 3.20] (see Table 2).
Mean scores for all self-reported emotional states are reported in the
Supplementary material.

5 https://vimeo.com/265573039

6 https://vimeo.com/265576990
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We next examined whether participants in the awe conditions
experienced a smaller self (Table 2). This revealed there were significant
differences in small-self across conditions, F(2, 164) =13.94, p<.001,
n,>=.15. Post-hoc Bonferroni analysis found participants in the negative
nature awe condition experienced a smaller sense of self than
participants in the non-nature awe, p=.004, 95% CI [0.15, 0.96], and the
control conditions, p <.001, 95% CI [0.44, 1.22].

We next examined our main hypothesis that the experience of awe
would lead to greater moral expansiveness. An initial ANOVA indicated
no significant difference in moral expansiveness between conditions
(Table 2), F(2, 164)=1.29, p=.278, 11P2:.02. Given Hayes (2009) and
Rucker et al. (2011) have demonstrated that indirect effects may still
be present in the absence of a main effect, we examined the theoretically
predicted indirect pathways between conditions (awe vs. control) and
moral expansiveness through self-reported awe. We first contrast coded
the awe and control conditions (coded as negative awe = 1, non-nature
awe =1, and control = —2). We then followed Hayes (2018) bootstrapping
procedures, using Model 4 in the SPSS PROCESS macros with 5,000
iterations, which found a significant indirect pathway between
conditions (awe contrast to control) and moral expansiveness and self-
reported awe, B=.08, SE=.04, 95% CI [0.01, 0.15].

While we did not find a main effect of condition (awe vs.
control) on moral expansiveness, as an exploratory analysis
we examined the role of the small-self by testing a serial mediation
model in which condition (awe vs. control) predicted moral
expansiveness, first through awe and then the small-self. Following
Hayes (2018) bootstrapping procedures, and using Model 6 in the
SPSS PROCESS macro with 5,000 iterations, we found a significant
indirect pathway through which conditions (awe contrast to control)
promoted greater levels of moral expansiveness, first through self-
reported awe, and then the small-self, B=.01, SE=.03 95%
CI=[0.002, 0.04]. We next examined the small-self components of
‘vastness vis-a-vis the self” and ‘self-diminishment’ separately. Using
the same bootstrapping procedure, this revealed a significant
indirect pathway first through awe and then ‘vastness vis-a-vis the
self” (Figure 1), B=.02, SE=.01, 95% CI [0.002, 0.05], but not
through awe and then ‘self-diminishment, B=.00, SE=.01, 95% CI
[=0.01, 0.01]. This was also consistent with hierarchical linear
regression modeling that found ‘vastness vis-a-vis the self” was a
significant predictor of moral expansiveness, while controlling for
religiosity and political orientations, whereas ‘self-diminishment’
was found to be non-significant predictor of moral expansiveness
(see Table 3).

Discussion

While Study 2 failed to detect a main effect of condition (awe vs.
control) on moral expansiveness, the presence of a significant indirect
pathway between condition (awe vs. control) and moral expansiveness,
through self-reported awe, was supportive of our main hypothesis. That
is, insofar as participants in the conditions (awe vs. control) experienced
a stronger sense of awe, they also reported greater moral expansiveness.
Furthermore, the indirect pathway analyses were supportive of our
secondary hypothesis that small-self would be the mechanism through
which awe promoted moral expansiveness. However, while significant
indirect pathways may be consistent with a causal mechanism (Hayes,
2009), it is difficult to rule out unknown third variables without a direct
effect of experimental condition (Rohrer, 2019).
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TABLE 2 Mean and standard deviation scores for self-reported awe, small-self, and moral expansiveness in Studies 2, 3, and 4.

Study 2 (Videos)

Study 3 (Videos) Study 4 (Virtual Reality)

Neg. Nat. Non-nat. Control Pos. Nat. Control VR Awe! Control
Awe? AweP Awe®

(n = 63) (n=47) (n =57) (n =93) (n = 120) (n=62) (n = 63)

Awe® 5.02 (1.73)1 472 (2.11) 2.40 (1.70) 5.20 (1.89) 2.58 (1.71) 558 (1.72) 2.60 (1.66)
Small-self 5.13 (0.88)’ 4.57 (0.73) 4.30(0.97) 4.47 (1.43) 4.12(1.32) 5.18 (0.96) 4.55(0.78)
Vastness' 5.22 (0.96)' 478 (1.14) 4.33(1.22) 4.54 (1.66) 4.17 (1.73) 5.48 (1.10) 458 (1.03)
Self-diminish® 5.03 (1.08)" 4.37 (0.85) 427 (1.17) 441 (1.57) 4.06 (1.43) 4.88 (1.10) 452 (0.98)
Moral Exp" 4.60 (0.90) 4.43 (0.88) 4.33 (1.03) 4.55 (1.26) 439 (1.12) 4.94 (1.05) 4.34(1.33)

Note. * Negative nature awe. ® Non-nature awe. ¢ Positive nature awe. ¢ Virtual Reality awe. ¢ Self-reported awe. ' Vastness vis-a-vis the self. ¢ Self-diminishment. " Moral expansiveness. ' These means

are significantly greater than those in non-nature awe condition, ps <.05.’ These means are significantly greater than those in the control condition, ps <.05.

Vastness
vis-a-vis the
self

Self-report
Awe

B = 15%**

B=.09%*
(B=.07)

B = 83%xx
B=24%x

Moral
Expansiveness

Condition
(Awe vs. Control)

B =06 (B=-05)

Vastness
vis-a-vis the
self

Self-report B= 36

Awe

B = 23%%%

= Hokok
5=.14 (B=.18%%)

=37 (B=.09)

B=2.62**%

Moral
Expansiveness

Condition

B=.16(B=-.14)
(Awe vs. Control)

FIGURE 1

Indirect pathway models in Studies 2 and 3. Panels A (Study 2) and B
(Study 3) presents the serial mediation model of conditions (awe vs.
control) to moral expansiveness, via first self-report awe and then
‘vastness vis-a-vis the self." In Panel A, condition is contrast coded
(negative awe=1, non-nature awe=1, control=-2). In Panel B, condition
is a binary (control=0, awe=1). Unstandardized coefficients are
presented. Numbers in parentheses indicate coefficients when all
variables are predicting moral expansiveness. *p<.05, **p<.01,
***p<.001.

Study 3: Nature-induced awe and
moral expansiveness

To address the failure to detect a main effect in Study 2, which
induced awe using videos of the destructive power of nature (negatively-
valanced nature awe) and slow-motion water droplets colliding
(non-nature awe), in Study 3 we induced awe using a video of the
wonder and beauty of nature (positively-valanced nature awe).
We reasoned that awe experienced through the positive side of nature
may have a more powerful effect on moral expansiveness, as the wonder
and beauty of nature has been found to be one of the most commonly
reported sources of awe in people’s lives (Bai et al., 2017; Gordon et al.,
2017) and similar video inductions have been widely used to induce awe
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and promote a range of prosocial effects (e.g., Piff et al., 2015; Wang and
Lyu, 2019).

Method

Participants

Power analysis, assuming a small-effect size (f=.20) and power of
0.80, indicated a sample size of 200 would be needed to detected a main
effect in a one-way ANOVA between two conditions. Based on this,
we over-recruited an initial sample of 222 participants living in the
United States through MTurk. Nine participants were excluded for
failing attention checks.” The final sample (N=213) contained 110 men
(51.6%), 97 women (45.5%), and 1 non-binary person (0.5%); with ages
ranging between 21 and 67years of age (M,.=39.47; SD=10.81).
Participants were compensated US$1.

Materials and procedure

The study was administered through an online survey on Qualtrics.
After giving consent, participants first completed a set of personality
questionnaires that were part of a larger study investigating the self and
moral psychology. Participants were then randomly assigned to either
an awe or control condition. In the awe condition, participants viewed
a video montage of sweeping forests and grand mountain vistas, from
the BBC’s Planet Earth documentary series.® This kind of nature
montage has been widely used in the awe literature to elicit states of
positively valanced awe (e.g., Valdesolo and Graham, 2014; Piff et al.,
2015; Zhao et al,, 2018). In the control condition, participants viewed a
video of a man in a forest explaining the use of trail markers.” The
control condition was designed to control for exposure to nature but
avoiding any elicitation of awe.

Following Study 2, participants then completed the same
manipulation check measuring emotional states (e.g., awe, amusement),
followed by the small-self scale (Piff et al, 2015; @=.90), and
modified-MES (modified version of MES; Crimston et al., 2016; a=.96).
Next, participants completed a final set of demographics which included

7 Significance of the main analyses did not change with the inclusion of the
excluded participants (see Supplementary material). Nine exclusions were part
of the positive awe condition.

8 https://vimeo.com/266789534

9 https://vimeo.com/265667914
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TABLE 3 Hierarchical linear regression of condition (awe vs. control), awe, and small-self (‘'vastness vis-a-vis the self’ and self-diminishment) predicting

levels of moral expansiveness in Studies 2 and 3.

Step Predictor B SE B p R? F p
Study 2 (Australia)
1 .06 4.86 .009
Condition* -.02 .06 -.03 711
Awe® 11 .04 .26 .006
2 21 5.72 <.001
Condition —.06 .06 —.08 .358
Awe .07 .04 17 .061
Small-self
Vastness® .30 .07 .37 <.001
Self-dim* —.08 .07 —-.09 246
Religiosity 03 03 07 399
Eco. Cons.® —.02 .07 —.03 791
Soc. Cons.” -.13 .06 —212 .026
Study 3 (United States)
1 .06 4.86 .009
Condition® -.07 .18 —-.03 711
Awe 11 .04 .26 .006
2 21 5.72 <.001
Condition -.16 17 —.08 .358
Awe .07 .04 17 .061
Small-self
Vastness .30 .07 .37 <.001
Self-dim —.08 .07 -.09 .246
Religiosity .03 .03 .07 .399
Eco. Cons. —.02 .07 —.03 791
Soc. Cons. -.13 .06 —.212 .026

Note. Study 2, N=158. Study 3, N=208. B=Unstandardized coefficients. SE = Standard Error of B. = Standardized coefficients. * Study 2 condition contrast coded (negative awe = 1, non-nature
awe =1, control=—-2)." Self-report awe. © ‘Vastness vis-a-vis the self. 4 Self-diminishment. ¢ Economic conservatism. f Social conservatism. & Study 3 condition is binary (control =0, awe=1).

the same items measuring social conservatism, economic conservatism,
and religiosity as Studies 1a and 1b.

Results

As predicted, participants in the awe condition reported
experiencing significantly higher levels of awe compared to those in the
control condition (Table 2), #(211)=10.63, p<.001, d=1.45, 95% CI
[2.14, 3.12]. Unexpectedly, however, there was no significant effect of
condition on the small-self, #211)=1.90, p=.059, d=.25, 95% CI
[—0.01, 0.73]. When examining the small-self subscales, neither were
significantly different across the two conditions; ‘vastness vis-a-vis the
self, #(211)=1.56, p=.121, d=.22, 95% CI [—0.10, 0.83], and self-
diminishment, #(211)=1.70, p=.090, d=.23, 95% CI [—0.06, 0.76] (see
Table 2).

We next examined our main hypothesis that awe would lead to
greater moral expansiveness. First, we found no significant differences
in moral expansiveness between participants in the awe condition
compared to those in the control condition, #(211)=.99, p=.322,
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d=.13,95% CI [-0.16, 0.48]. Following Study 2, we next examined the
indirect pathway between conditions (awe vs. control) and moral
expansiveness via self-reported awe. Following Hayes (2018)
bootstrapping procedures, we found a significant indirect pathway,
where condition (awe vs. control) promoted greater moral
expansiveness through the self-reported experience of awe, B=.46,
SE=.14,95% CI [0.18, 0.77].

While we did not find a main effect of conditions (awe vs. control) on
moral expansiveness, following Study 2, we explored the theoretically
predicted indirect pathway through self-reported awe and then the small-
self on moral expansiveness. The bootstrapping procedure (Hayes, 2018)
revealed there was a significant serial mediation pathway between
condition (awe vs. control) and moral expansiveness, through self-
reported awe and then the small-self, B=.16, SE=.08, 95% CI [0.01, 0.31].
Using the same bootstrapping procedure, we next examined the role of
the small-self components of ‘vastness vis-a-vis the self’ and ‘self-
diminishment. We found a significant indirect pathway between
condition and moral expansiveness, through self-reported awe and then
‘vastness vis-a-vis the self” (Figure 1), B=.22, SE=.08, 95% CI [0.07, 0.40],
but not through self-reported awe and then ‘self-diminishment, B=.03,
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SE=.04, 95% CI [—0.05, 0.13]. This pattern of results was consistent with
hierarchical linear regressions, which revealed ‘vastness vis-a-vis the self’
was a significant predictor of moral expansiveness, even while controlling
for religiosity and political orientation, whereas ‘self-diminishment’ was a
non-significant predictor of moral expansiveness (Table 3).

Discussion

Similar to Study 2, in Study 3 we found no significant condition (awe
vs. control) effect on moral expansiveness. Further, in Study 3 there was
also no significant condition (awe vs. control) effect on the small-self.
This is inconsistent with prior research which has found similar nature
videos induce awe and the small-self (e.g., Piff et al., 2015; Yang et al,,
2016). Nonetheless, the presence of a significant indirect pathway
through self-reported awe, suggests that insofar as people experienced
awe, they also reported a smaller self and greater moral expansiveness,
consistent with the findings in Study 2. This suggests that a more
powerful awe induction may be required to produce reliable direct
effects on the small-self and moral expansiveness.

Study 4: Virtual reality awe and moral
expansiveness

In Study 4, we extended on Studies 2 and 3 by using a more
immersive awe induction - a Virtual Reality (VR) simulation of seeing
the Earth from near space. The immersive experience of VR has been
shown to induce a more intense awe experience compared to 2D video
awe inductions (Chirico et al., 2017, 2018). Further, we chose to virtually
simulate the ‘overview effect; as seeing the Earth from near space has
been widely reported by astronauts and cosmonauts to be a profound
and transformative awe experience (White, 2014; Yaden et al., 2016).

In Study 4, we also measured trait variables (openness and humility)
that may have confounded the causal interpretation of the indirect
pathways found in Studies 2 and 3. That is, there may have been trait
variables that could have accounted for both higher levels of self-reported
awe and moral expansiveness. First, we measured openness (Ashton and
Lee, 2009), as openness has been related to both greater dispositional awe
(Shiota et al., 2006) and state experiences of awe (Silvia et al., 2015).
Further, openness has also been related to greater moral expansiveness
(McGrath and Haslam, 2020). Second, we measured humility (Ashton and
Lee, 2009), as humility has been linked to both trait and state awe (Stellar
etal., 2018). Humility is also likely related to greater moral expansiveness,
as humility has been linked to greater moral concern for range of distal
entities, such as religious out-group members (Van Tongeren et al., 2016),
refugees (Captari et al., 2019), all-humanity and nature (Lee et al., 2015).
By controlling for these potentially confounding trait variables, Study 4
could more robustly examine the causal pathway between state
experiences of awe and moral expansiveness.

Method

Participants

As we were uncertain about the impact of VR on the main effect
size, we followed the power analysis in Studies 1 and 2 and aimed to
recruit 200 students. However, as we were only able to recruit until the
end of the semester, we only collected data from 126 students. Post-hoc
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power-analysis, using the medium effect size (d=.50) found on moral
expansiveness, indicated that the study achieved adequate power
(Power=.87) with the recruited sample size (Faul et al., 2009).
Participants were students enrolled in a psychology course at an
Australian university, who participated in exchange for course credit.
One student declined to use the VR and withdrew from the study. The
final sample (N=125) comprised 89 women (71.2%) and 36 men
(28.8%); ages ranging between 18 and 39 (M=20.06, SD=3.79); 50
identified as East Asian (40%), 33 as White or European (26.4%), 20 as
South-east Asian (16%), nine as South Asian or Indian (7.2%), three as
Middle Eastern or Arab (2.4%), one as Aboriginal or Torres Strait
Islander (0.8%), and one as Latino or Hispanic (0.8%).

Materials and procedure

Participants were brought individually into a private room with a
computer, which was used by the participant to complete the survey
elements of the study. After first giving consent, participants completed
a survey containing several trait measures, including their level of
openness and humility measured using the 10-item Openness to
Experience subscale (e.g., “I like people with unconventional views”;
a=.74) and the 10-item Honesty-humility (e.g., “Having a lot of money
is not especially important to me”; a=.72) subscales from HEXACO-60
(Ashton and Lee, 2009). We measured these traits variables as they may
have confounded the causal interpretation of the indirect pathways
found in Studies 2 and 3.

Participants were then randomly assigned to either a VR-awe
condition or non-VR control condition. In the VR-awe condition,
participants experienced an immersive virtual simulation of seeing the
Earth from near space. This was done using a 360-degree video, from
the National Geographic One Strange Rock series', which was immersive
and allowed viewing each scene from different angles, but notably did
not allow interactions with the virtual environment. The 360-degree
video was played through an Oculus Rift headset which was connected
to a gaming desktop (Intel i7-7700; NVIDIA GeForce GTX 1060 3GB).
Additionally, the original audio in the 360-video was muted to remove
potentially confounding dialog about global humanism and
environmentalism. Instead, participants listened to the Icelandic rock
song ‘Hoppipolla’ by Sigur Rés', which has been shown to induce
awe-like experiences (Silvia et al., 2015).

Participants in the non-VR control condition were directed to sit at
another nearby table to view a model globe for several minutes. The
control condition was designed to control for seeing the Earth in the
VR-awe condition, which may have been a reminder to some
participants about universal or global humanist values. To reduce mind
wandering, control participants were given 2-min to count the number
of longitude and latitude lines, and then find the most common colors
used to denote countries. The use of a non-VR control followed our
reasoning that VR itself was a source of awe, as its novel and immersive
nature was likely to induce need for accommodation and vastness.
Further, the approach was consistent with other recent experiments that
have used a VR awe condition and a non-VR control condition (Nelson-
Coffey etal,, 2019; Kahn and Cargile, 2021). For a detailed outline of the
procedures used in the VR awe and non-VR control conditions see
Supplementary material.

10 https://youtu.be/dwHBpyKkTloY
11 https://youtu.be/mZTb8WxEW78
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After completing the experimental condition tasks, participants’
level of moral expansiveness was measured using an adapted version of
the Moral Expansiveness Scale (Crimston et al, 2016; @=.95). In
addition to earlier adjustments made in Study 2, we made further
changes to better capture affectively driven changes in moral
expansiveness. First, we reasoned that the effects of awe may
be diminished through the process of a long introspective survey, so
we reduced the number of entities from 30 to 16. The 16 remaining
entities remained a face-valid measure of moral expansiveness as they
measured moral concern across a range of close human (e.g., citizen of
your country), distal human (e.g., refugee), animal (e.g., chimpanzee,
bee), plant (e.g., redwood tree), and environmental entities (e.g., coral
reef). Second, we removed the category of villains (e.g., child molesters)
as these entities were unlike others in having committed a moral crime,
and subsequently the relationship between awe and the expansion of
moral concern toward these targets is likely to be different than toward
relatively innocent entities. The adapted Moral Expansiveness Scale can
be found in the Supplementary material.

Participant’s sense of small-self was then measured using the small-
self scale (10-item; a=.84; Piff et al., 2015) used in Studies 2 and 3, which
measured both their small-self sense of ‘vastness vis-a-vis the self” (5-item;
a=.86) and ‘self-diminishment’ (5-item; a=.76). This was followed by the
same emotion manipulation checks used in Studies 2 and 3.

Next, participants completed a final set of demographics which
included the same items measuring social conservatism, economic
conservatism, and religiosity as Studies 1-3.

Results

As predicted, participants in the awe condition reported feeling
significantly greater awe, compared to participants in the control condition
(see Table 2), #(123)=9.84, p<.001, d=176, 95% CI [2.38, 3.58].
Participants in the awe condition also reported a smaller sense of self
compared to those in the control condition (see Table 2), #(123)=4.04,
p<.001, d=.72,95% CI [0.32, 0.94]. Breaking this down by subscale, this
effect was primarily driven by differences in ratings of ‘vastness vis-a-vis
the self” across conditions, #(123)=4.72, p<.001, d=.84, 95% CI [0.52,
1.27], while there were no significant differences in self-diminishment
across conditions, #(123)=1.97, p=.051, d=.34, 95% CI [—0.00, 0.73].

We next examined our main hypothesis that awe would lead to
greater moral expansiveness. We found participants in the awe condition
had significantly greater moral expansiveness compared to those in the
control condition (Table 2), #(123) =2.79, p=.006, d=.50, 95% CI [0.17,
1.02]. Further, a hierarchical linear regression model found that
condition (awe vs. control) remained a significant predictor of moral
expansiveness when controlling for personality (openness, humility)
and demographic (political orientations, religiosity) variables (see
Table 4).

We next examined our secondary hypothesis that awe would
promote greater moral expansiveness via the small-self. Following Hayes
(2018) bootstrapping procedure, we found the small-self was a
significant pathway that fully mediated the relationship between
condition (awe vs. control) and moral expansiveness, B=.16, SE=.09,
95% CI [0.01, 0.37]. Breaking this down into the subscale analysis,
we conducted two separate indirect pathway analyses using Hayes
(2018) bootstrapping procedure. This revealed that ‘vastness vis-a-vis
the self” fully mediated the relationship between condition (awe vs.
control) and moral expansiveness (Figure 2), B=.18, SE=.10, 95% CI
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[0.01, 0.41]. Self-diminishment was not a significant mediator, B=.05,
SE=.05,95% CI [~0.03, 0.15].

Discussion

Study 4 demonstrated that using a more immersive and powerful
awe induction (using VR) produced a significant main effect of
condition (awe vs. control) on moral expansiveness, even when
controlling for personality factors possibly linked with moral
expansiveness (openness and humility) as well as demographic variables.
By demonstrating that experimentally induced awe increases moral
expansiveness, Study 4 provides support for a causal interpretation of
the indirect pathways found in Studies 2 and 3. Furthermore, Study 4
demonstrated the relationship between condition (awe vs. control) and
moral expansiveness was fully mediated through the small self, and in
particular through the small-self sense of ‘vastness vis-a-vis the self]
again consistent with the indirect effects observed in Studies 2 and 3.

Cross-study mini meta-analysis:
Studies 2—4

To address inconsistencies with regards to the main effects of
conditions (awe vs. controls) on moral expansiveness in Studies 2-4,
we conducted a mini meta-analysis to examine the overall condition
(awe vs. control) effect across Studies 2-4. We chose to conduct a
random effects model, to better account for potential differences in
condition effects from using either videos (Studies 2 and 3) or VR (Study
4) to induce awe (Riley et al., 2011). We followed the procedures for a
mini meta-analysis outlined by Goh et al. (2016) to examine a random
effects meta-analysis model across Studies 2-4 (N=505). Overall, the
random effects model indicated that those in the awe conditions had
significantly greater levels of moral expansiveness, compared to those in
the control conditions, Hedge’s g=.26, 95% CI [0.05, 0.47], z=2.41,
p=.016 (see Figure 3 for forest plot). We did not find a significant
heterogeneity in effect size, Q(2) =2.67, p=.263, ’=25.14%.

Additionally, we examined the overall effects of the small-self across
Studies 2-4 using random effects meta-analysis models. These revealed
that, compared to those in the control conditions, those in the awe
conditions felt a significantly greater sense of small-self overall, Hedges
g=.52,95% CI [0.22, 0.82], as well as a greater sense of ‘vastness vis-a-vis
the self; Hedge's g=.54, 95% CI [0.17, 0.91], and self-diminishment, Hedges
£=.33,95% CI [0.15, 0.50] (for forest plots see Supplementary material).

General discussion

The experience of awe has been shown to change how people think
about themselves and the world around them - feeling a greater sense
of connection to a greater whole. We predicted that this rather
generalized shift in self-cognition and feelings of connectedness may
also have a generalized impact on how people think about their moral
worlds, and specifically the expansiveness of those worlds. Across five
studies we found support for the role of awe in promoting greater moral
expansiveness, and this was in part explained by changes in self-
cognition. First, across two correlational studies (Studies 1a and 1b)
we found at the trait level, people who experienced greater awe and
wonder in their daily lives were also more likely to report greater levels
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TABLE 4 Hierarchical linear regression of condition (awe vs. control) and personality in predicting levels of moral expansiveness in Study 4.

Step Predictor B SE p p R? F P
1 .06 7.48 .007
Condition* .61 22 24 .007
2 .28 7.39 <.001
Condition .51 .20 21 .012
Openness .51 18 24 .005
Humility .70 18 31 <.001
Religiosity -.07 .05 —12 139
Eco. Cons.” -31 .09 -31 .001
Soc. Cons.* 17 .07 22 .021

Notes. N=120. B=Unstandardized coefficients. SE = Standard Error of B. p = Standardized coefficients. * Condition is binary (awe =1, control =0). ® Economic conservatism. ° Social conservatism.

Vastness
vis-a-vis
the self
B = .90%*%
Condition B = .60%*(B=41) Moral
(Awe vs. Control) Expansiveness

FIGURE 2

Indirect pathway model through Vastness vis-a-vis the self' in Study 4.
N=125. Predictor variable condition is binary (Awe=1, Control=0).
Unstandardized coefficients are displayed. Numbers in parentheses
indicate coefficients when condition is predicting moral expansiveness
while controlling for ‘vastness vis-a-vis the self.’ *p<.05, **p<.01,
***p<.001.

of moral expansiveness. Second, across two experimental studies
(Studies 2 and 3), using videos to induce awe, we found consistent
indirect pathways, showing that to the extent that people self-reported
the experience of awe they also reported greater moral expansiveness,
and this was mediated through the small-self sense of ‘vastness vis-a-vis
the self’. Finally, in an experimental study using Virtual Reality to induce
a more powerful experience of awe (Study 4), we found people in the
awe condition (vs. control) reported greater moral expansiveness, and
this was fully mediated through the small-self, and again specifically the
subscale of ‘vastness vis-a-vis the self? A mini meta-analysis across
Studies 24 revealed evidence of a significant main effect of experimental
condition (awe vs. control) on greater moral expansiveness, therefore
increasing confidence in the overall pattern of findings.

The present research is the first to demonstrate that awe has a
generalized impact on how people structure their moral worlds and the
extent of their consideration and concern for a broad range of entities.
As predicted, these effects occurred via changes in self-cognition,
specifically a tendency to experience the self as connected to a greater
whole. While past work has shown awe to increase generosity with time
and money to specific others (e.g., Piff et al., 2015), or to promote
pro-environmental behavioral intentions (e.g., Wang and Lyu, 2019) our
findings are the first to demonstrate that awe, and its tendency to change
how we think about ourselves, has broader and more generalized
implications. That is, we show that awe broadens and deepens people’s
moral worlds. Furthermore, in contrast to previous work which found
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awe promoted pro-sociality (e.g., Piff et al, 2015) and collective
engagement (Bai et al., 2017) through the small-self sense of self-
diminishment, we found awe promoted greater moral expansiveness
through the small-self sense of ‘vastness vis-a-vis the self’. This suggests
the pathway through which awe promotes prosocial behavior toward
other humans specifically may be different from the pathway through
which awe promotes moral concern in a more general sense, including
to a range of more distal entities. While awe may promote moral concern
to others in our social collective through a sense of humility in relation
to something greater (self-diminishment), awe may promote moral
concern more broadly, toward all living beings, through a sense of
connectedness to a greater whole (vastness vis-a-vis the self).

Our work is also the first to show the impact of emotional states on
self-reported moral expansiveness. Consistent with the work of Haidt
(2001, 2003) and others, we show that a persons general moral
orientation toward their social and non-social worlds can be impacted
by changes in their affective states. This provides a significant extension
on prior work which has mostly focused on the effects of disgust or
anger on more specific moral judgments (e.g., Rozin et al., 1999; Schnall
etal, 2008; Horberg et al., 2011). While previous work has shown the
dispositional tendency for empathy (Crimston et al, 2016) or
compassion (Crimston et al., 2022) to be related to moral expansiveness,
our findings point toward the incidental and situational effects of awe,
demonstrating a causal pathway, whereby elevations in the experience
of awe promote greater moral expansiveness. As such, our findings
provide evidence for an intuitive process through which awe may impact
on the size of a person’s moral circle.

The findings extend our understanding of the relationship between
the small-self and moral concern toward distal human and non-human
entities. Consistent with previous work, we found awe promoted moral
expansiveness through the small self. This provided support for our
proposed mechanism, and also provides insight into the pathway through
which awe may have rather generalized effects on moral cognition.

Taken together, the findings suggest our understanding of awe as a
self-transcendent emotion remains incomplete. The prominent social
functionalist account suggests that our capacity to experience awe may
provide evolutionary advantages by fostering group cohesion and
co-ordination (see Stellar et al., 2017). However, this account is hard to
square with the finding that awe promotes moral concern toward many
distant and non-social entities. Whether this simply represents a spill-
over effect, or whether awe serves a function not currently captured
within existing accounts is a question for further theorizing and
research. Certainly, in this respect, it is noteworthy that the current
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Notes. Forest plot of random-effects model of condition (awe vs. control) promoting moral expansiveness in Studies 2—4 (N=505).

studies find the effects of awe on moral expansiveness — a generalized
shift in the breadth and depth of a person’s moral world - travel through
a different component of the small self (i.e., vastness vis-a-vis the self
vs. self-diminishment). This difference in process might point to
different functions of awe playing out in the case of specific responses
to close others vs. more generalized shifts in thinking about a broad
range of entities.

One limitation of the present research is that Studies 2 and 3, using
videos to induce awe, failed to detect main effects. Instead, we found
consistent indirect pathways supporting our main hypotheses, as those
who self-reported higher levels of awe also reported greater moral
expansiveness. However, in Study 4, using a more powerful VR awe
induction, we observed a significant main effect, increasing confidence
in the indirect effects observed in Studies 2 and 3. Furthermore, a mini
meta-analysis showed a significant effect across all three experimental
studies. Our findings attest to the importance of using stronger
manipulations when examining the various effects of awe inductions.
While videos have been successfully employed in previous research on
awe (e.g., Piff et al,, 2015), and indeed in a range of studies inducing
other types of emotion (e.g., amusement in Valdesolo and Graham,
2014; fear in Gordon et al., 2017), it may be that the broader ranging
and more distal effects of awe are more reliably observed using
immersive technology (Chirico et al.,, 2017, 2018).

We also acknowledge the limitation in Study 4, which controlled for
content (seeing the Earth as a whole) but did not control for medium
(VR awe vs. non-VR control conditions). It is possible the unique
features of the VR experience, such as the feeling of presence or
immersion (Chirico et al., 2017), may have had an unexpected influence
on levels of moral expansiveness. However, such features (e.g., presence)
and the general novelty of being immersed in a new virtual space likely
promoted the need for accommodation and contributed to higher levels
of awe (Chirico et al., 2016), and thereby influence moral expansiveness.
While this made the VR itself part of a more intense awe induction,
we anticipated difficulties in isolating the effects of awe when using
contrasting VR conditions, as any control VR condition was likely to
induce some level of awe. Never-the-less, future research should further
examine how the unique features of VR can influence moral
expansiveness beyond the emotion of awe, and such work may
contribute to understanding how VR more generally can be used to
promote moral expansiveness.

Experiences of awe are often transformative (Chirico et al,
2022), shifting how we think about ourselves and in turn how
we think about our moral worlds. Our findings reveal awe’s capacity
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to shape in very general ways the breadth and depth of our moral
worlds. We find this effect of awe travels through the small-self, and
in particular the small-self component of ‘vastness vis-a-vis the self;
and it is through this broader sense of connectedness to a greater
whole that people also feel a greater sense of moral concern for more
distant entities, such as out-group humans, animals, plants, and the
broader environment.
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