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Abstract 

Humans may have evolved to appreciate awe-inspiring experiences. To shed light on its 

origin, four studies (three preregistered) examined 4-9-year-old children’s (N = 301) 

perceptions of awe-inspiring experiences. Children recognized vast nature as an elicitor of 

awe facial expression and reported mixed emotions in response to awe experiences (Study 1). 

Both positive (Study 2) and threatening (Study 3) awe experiences were more likely than 

neutral experiences to promote perceived vastness, motivation to explore, and awareness of 

unknown things. Compared to crowd experiences, awe experiences elicited more of these 

effects and positively affected children’s sense of self (Study 4). These findings suggest that 

awe experiences are appreciated early in life, shedding light on the origin and nature of this 

important self-transcendent experience.  

 Keywords: awe, experiential appreciation, emotion development, motivation, sense-

of-self, self-transcendence 
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Self-Transcendent Experiences Early in Life:  

Children Appreciate Diverse Effects of Awe-Inspiring Experiences 

Life is full of big and small experiences, and our capacity to appreciate them makes 

our existence feel more meaningful (Kim et al., 2022). Among various experiences we may 

have in life, some experiences are able to profoundly move us beyond our usual concerns and 

the boundary of the self. Awe-inspiring experiences –– experiences that induce the feeling of 

perceiving something vast that transcends one’s current understanding –– is one such self-

transcendent experience (Keltner, 2023). Awe has been central in spiritual and peak 

experiences (e.g., Burke, 1757/1990; James, 1902/1987; Maslow, 1964) and has been 

theorized to help our ancestors survive during evolutionary times (e.g., Chirico & Yaden, 

2018; Keltner & Haidt, 2003). The hypothesized evolutionary functions predicted that an 

appreciation for awe-inspiring experiences should be early-emerging. But little research has 

examined how awe-inspiring experiences are perceived early in life (Prade, 2022), despite 

abundant research showing that adults appreciate and react positively to awe-inspiring 

experiences (e.g., Bai et al., 2017; Gottlieb et al., 2018; Griskevicius et al., 2010; Guan et al., 

2019; Koh et al., 2019; McPhetres, 2019; Piff et al., 2015; Rivera et al., 2020; Rudd et al., 

2012; Stellar et al., 2017; Valdesolo & Graham, 2014; Valdesolo et al., 2017). From a 

developmental perspective, our work adopts a social cognitive approach and systematically 

investigates how children perceive awe-inspiring experiences. 

Existing research on children’s emotional experiences has mainly focused on 

children's appreciation and understanding of experiences involving basic emotions (e.g., 

happiness, sadness, anger, fear; e.g., Harris, 2008; Harris et al., 2016; Rosnay & Harris, 2002; 

Wellman & Banerjee, 1991; Widen & Russell, 2008) and self-conscious emotions that center 

around the self (e.g., pride, shame, guilt; Baker et al., 2012; Kochanska et al., 2002; Lewis & 

Sullivan, 2005; Thompson & Hoffman, 1980). Evidence shows that even infants can 
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distinguish basic positive emotional facial expressions from negative ones (Barrera & 

Maurer, 1981; Bornstein & Arterberry, 2003; Farroni et al., 2007). By age two or three, 

children are able to use and understand languages for basic emotions such as happiness and 

sadness (e.g., Bartsch & Wellman, 1995; Wellman et al., 1995; Widen & Russell, 2003, 

2008), as well as to reason about the basic emotional states of individuals (e.g., Ruba & 

Pollak, 2020; Wellman et al., 2000; Wellman & Banerjee, 1991). Research also shows that 

children start to understand and experience self-conscious emotions, such as guilt, shame, and 

embarrassment in preschool years (e.g., Bafunno & Camodeca, 2013; Kochanska et al., 2002; 

Lewis et al., 1991; Lewis & Sullivan, 2005; Thompson & Hoffman, 1980). Therefore, the 

past several decades of psychological research on emotional development have produced 

substantial evidence that children begin to appreciate and understand a variety of emotional 

experiences quite young. The empirical illustrations of young children’s capacity to feel and 

understand complex, self-related emotions especially motivate questions about how the 

understanding and appreciation of self-transcendent experiences, specifically awe-inspiring 

experiences, fit into the developmental picture. 

On the one hand, the lack of developmental research on awe is largely due to the 

assumption that such complex emotional experiences may only be present later in life 

(Stamkou et al., 2023). Awe has been viewed as a complex subjective experience involving 

multiple social, cognitive, and self-related facets (Yaden et al., 2019) and even a profound 

ineffable experience associated with religion and spirituality (Van Cappellen & Saroglou, 

2012). This suggests the possibility that an appreciation for awe experiences may be 

relatively late-emerging. Perhaps awe-inspiring experiences are only appreciated once 

individuals gain relevant cognitive abilities (e.g., metacognitive awareness of one’s own 

mental and emotional states; representations of the self in relation to entities larger than the 

self) and substantial life experiences (e.g., sufficient exposure with awe inspiring scenes and 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             5 

 

 

experiences). Children’s more limited metacognitive awareness and skills compared to adults 

may prevent them from understanding their own complex mental and emotional states (e.g., 

Kuhn, 2000). Therefore, it is possible that awe experiences could be too challenging for 

young children to perceive and appreciate, given their developing social cognitive skills.  

On the other hand, self-transcendent experiences, such as compassion, gratitude, and 

awe, have been theorized to have important evolutionarily adaptive functions (Stellar et al., 

2017; Yaden et al., 2017). In particular, awe has been theorized and found to be a “collective 

emotion” that facilitates prosociality and helps people bond in social groups (e.g., Bai et al., 

2017; Goldy et al., 2022; Keltner & Haidt, 2003; Stellar et al., 2017; Piff et al., 2015; Prade 

& Saroglou, 2016). Awe is also a “feel good” emotion and promotes positive affect (e.g., 

Rivera et al., 2019; Rudd et al., 2012; Sturm et al., 2022), as well as an “epistemic emotion” 

that motivates people to explore their environment and inspire scientific thinking (e.g., 

Gottlieb et al., 2018; McPhetres, 2019; Stellar et al., 2018; Valdesolo et al., 2017). All of 

these functions may have contributed to individuals’ survival and aided the formation of 

social bonds throughout evolution. If awe has evolved to serve these functions, we should be 

able to observe capacities for perceiving awe-inspiring experiences and its positive effects 

relatively early in life.  

Supporting this possibility, research has shown that by preschool years, children can 

experience and understand other evolutionarily important self-conscious emotions (e.g., guilt, 

shame), which requires some level of engagement with awareness of the self in relation to 

others (e.g., Bafunno & Camodeca, 2013; Kochanska et al., 2002; Lewis et al., 1991; 

Thompson & Hoffman, 1980). Preschoolers also show prosocial emotions toward other 

individuals such as empathy and sympathy (e.g., Decety et al., 2018; Eisenberg et al., 2006;  

Kim & Kochanska, 2017; Michalson & Lewis, 1985). Given that awe is hypothesized to 

serve similar prosocial functions, it is possible that even young children might be able to 
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perceive and distinguish awe from other emotional experiences. Moreover, the perception of 

vastness and the need for accommodation have been theorized as two key components of awe 

experiences (Keltner & Haidt, 2003). Children’s literal small size and newness in the world 

means that they may need to accommodate more experiences in life compared to adults and, 

thus, may have awe experiences quite often. Awe has been assumed to be a common 

experience in childhood (Kelter, 2023; Stamkou et al., 2023), but there is little direct 

evidence regarding this claim. To date, it has been found that brief exposures to awe-inspiring 

experiences make children more likely to explore novel toys (Colantonio & Bonawitz, 2018) 

and motivate 8-13-year-olds to help members of a national minority (Stamkou et al., 2023). 

What remains unknown is if children consciously appreciate and enjoy awe-inspiring 

experiences. Motivated by this question, our studies adopt a social cognitive approach to 

systematically examine how children perceive and understand diverse aspects of awe 

experiences from their own perspectives.  

Based on the findings that awe-inspiring experiences have social, cognitive, and 

motivational effects among adults (Bai et al., 2017; Chirico & Yaden, 2018; Gottlieb et al., 

2018; Jiang & Sedikides, 2022; McPhetres, 2019; Piff et al., 2015; Stellar et al., 2018; 

Valdesolo et al., 2017), our work examines how children perceive awe experiences in terms 

of these dimensions. Beyond these effects, we also pay special attention to awe experiences’ 

effects on the sense of self. Awe-inspiring experiences elicit a sense of “small self” among 

adults (Piff et al., 2015), which mediates multiple benefits of awe, such as the effects on 

collective engagement and prosocial behaviors (Bai et al., 2017; Piff et al., 2015; Preston & 

Shin, 2017). One important open question is whether all experiences that comprise perceptual 

vastness and potentially make one feel small will be appreciated as similarly awe-inspiring. 

For example, unlike awe experiences, experiences like being in a large crowd often make 

people feel trivialized and deindividualized (Crossey et al., 2021; Neal, 1993). We are 
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interested in how potentially self-trivializing crowd experiences are perceived in contrast to 

awe experiences, in terms of diverse aspects of the self (such as self-transcendence, self-

efficacy, sense of one’s own uniqueness, and aspirations regarding oneself).  

In summary, our work focuses on 4-9-year-old children’s appreciation and 

perceptions of awe-inspiring experiences. We first explored if children could recognize the 

facial expression of awe and its elicitor, as well as their feelings before and after an awe-

inspiring experience (Study 1). Then, across three preregistered studies, we investigated 

children’s perceptions of positive (Study 2) and negative, threat-based awe experiences 

(Study 3) in comparison to neutral experiences. Finally, we examined if children 

distinguished awe experiences involving vast scenes of nature from crowd experiences 

involving large scenes of people, especially if the two experiences were perceived differently 

in relation to children’s sense of self (Study 4). We included a sample of adults in all of our 

studies (total N = 399) to examine the developmental continuity across life span. We report 

all questions and analyses conducted in all studies. Stimuli, supplemental materials, and all 

data and analyses are shared on OSF 

(https://osf.io/wzsny/?view_only=e82db9c5bb494b66951be524530c87ab).  

Study 1 

Study 1 examined whether children recognize the elicitor of awe and how children 

emotionally react to awe-inspiring experiences. Much of the existing conceptualizations and 

findings on adults suggest that awe-inspiring experiences lead to perceivable shifts in one’s 

emotional state, often leading to enhanced or intensified positive emotions (Bonner & 

Friedman, 2011; Chirico & Yaden, 2018; Darbor et al., 2016) and sometimes leading to 

fearful feelings and chills (Gordon et al., 2017; Keltner & Haidt; 2003; Yaden et al., 2018). In 

this study, we took an exploratory look at changes in children’s basic emotions after they 

watched a video that has been used to elicit awe in adult studies.  
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Methods  

Participants  

We recruited 68 4-to-9-year-old children from a midwestern city and surrounding 

areas, who were told to participate in a short online activity involving videos and questions 

about emotions. Twelve participants were excluded due to inattention and distractions in the 

environment, leaving a final sample of 56 child participants (M age = 7.24 years, SD = 1.61 

years, range = 4.04 to 9.92, male = 27, female = 29). According to G*Power (Faul et al., 

2007), this sample size has at least 80% power to detect a moderate effect size of 0.36 for 

paired-sample Wilcoxon test. The majority of children in this study and in the following 

studies were from middle class families with diverse racial backgrounds, recruited from a 

database in the University of [masked for review]. Among all the participants in this work, 

54.49% were White American, 14.95% were Black or African American, 9.63% were Asian 

or Asian American, 10.96% were Hispanic, and 9.97% identified as Other. 

We also recruited an adult sample of 101 participants (M age = 40.71 years, SD = 

13.83 years, range = 18 to 75, male = 65, female = 34, other = 2) on Amazon Mechanical 

Turk (MTurk; Litman et al., 2017), who completed the study in exchange for a small 

participation fee. We tested adult participants in this and subsequent studies to get a general 

sense of the developmental endpoints, not for direct statistical comparisons to children’s data. 

We recruited more adults than children in all studies, in case some adults do not provide valid 

data in online studies (Chmielewski & Kucker, 2020). All adult participants in this and 

subsequent studies were located in the US and had a higher than 97% approval rate with at 

least 100 completed tasks on the platform. Among all the adult participants in this work, 

71.43% were White American, 9.77% were Black or African American, 9.77% were Asian or 

Asian American, 5.01% were Hispanic, and 4.02% were Other. All studies reported in this 

paper were approved by the Institutional Review Board of [masked for review], protocol IRB 
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# [masked for review]. Written parental consent and adult participant consent were obtained 

in advance of all testing; children also provided verbal assent prior to testing. 

Procedure  

For all of our child studies, each child was tested individually in a quiet space at their 

home in a five to ten minute session over Zoom. All testing stimuli and questions were 

presented using a Qualtrics survey through Zoom. Before beginning the testing session, we 

asked the parents to check that the technical devices were working, minimize the background 

noise, and remove other distractions. Parents were allowed to remain in the same room as the 

child but were instructed not to talk to the child or comment on the study during the testing 

session. We also had practice trials to make sure children understood the online testing 

platform and how they would be directed (e.g., verbally respond to which of two stimuli the 

mouse was pointing at). Testing began once the child’s comprehension was confirmed. 

 Each child first provided a baseline emotion rating by selecting the word-picture pairs 

from a collection of basic emotion choices that described how they currently felt (Happy; 

Sad; Mad; Surprised; Disgusted; Scared; None). Children could select any one or multiple 

answers. A recent study showed that art stimuli could induce awe-inspired responses in 

children (Stamkou et al., 2023). We instead wanted to adopt the strongest and most reliable 

awe-inducing stimuli––vast scenes involving nature. Each child watched an awe-inspiring 

video montage from the BBC’s Planet Earth of sweeping, panoramic, natural landscape 

footage, which was previously validated in reliably eliciting awe experience among adults 

(e.g., Piff et al., 2015; Rivera et al., 2020; Valdesolo & Graham, 2014). The video excerpt we 

presented to children was approximately 1 minute in length. 

 After watching the video, to understand how children’s emotions were moved by the 

awe-inspiring video, children were first asked to freely respond with a description in their 

own words of how watching the video made them feel. Next, children were asked to indicate 
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their emotions by selecting from the same word-image pairs of basic emotions as we did for 

baseline. Finally, to see if children could recognize the facial expression of awe and its 

elicitors, children were presented with two child photos in a random order: one with a facial 

expression typical of a person in awe (with raised head, widened eyes and open mouth; 

Shiota et al., 2003; Awe emotion recognition) and the other with a happy facial expression 

(Happy emotion recognition). For each facial expression, children were asked to identify 

whether the experience depicted in each of three images (i.e., vast nature, playground, jack-

in-the-box) could make the child in the photo feel the way they looked. We hypothesized that 

the three images may be perceived as most likely to elicit facial expressions of awe, 

happiness, and surprise respectively (see supplemental materials for testing stimuli in this 

study).  

Adult participants watched the same awe-inspiring video and responded to the same 

questions through a Qualtrics survey on MTurk. To ensure data quality and check for 

attention in this and subsequent studies, after watching the video, adults were asked to 

identify from a list of items (i.e., a waterfall, the desert, a cat, outerspace) the particular item 

that was not in the video (i.e., a cat).  

 Results and Discussion 

Open-Ended Response 

Participants provided free responses about how the awe-inspiring experience made 

them feel. We were especially interested in if the participant mentioned any positive and non-

positive emotions. The first author and a research assistant coded adult responses in terms of 

four non-exclusive thematic categories: positive affect; non-positive affect; small self or 

insignificance; other. Each response was coded in terms of whether it mentioned each 

category (coded as 1) or not (coded as 0). Any disagreement was resolved through 

discussions together with a third researcher. Positive affect responses included reports of 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             11 

 

 

positively-valenced states such as awe, inspiration and calmness, whereas responses that 

communicated neutral or negative emotional states like surprise and fear were coded as non-

positive affect responses. Responses that included notions of expressing perceptions of small 

self size were coded as small self or insignificance. All responses that did not fall into one of 

these three categories were coded as other. Child responses were coded in the same way, 

except that the small-self or insignificance category was omitted due to no expressions of 

perceived small self size or relative insignificance among children. 

For adult open-ended responses, a generalized linear mixed effect model indicated 

that there was a significant difference between the frequency of the four categories, χ²(3, N = 

101) = 111.1, p < .001. Of the 101 adult responses provided, 69% mentioned positive affect 

(e.g., “The natural beauty of our planet is awe inspiring.”), 9% were categorized as non-

positive affect (e.g., “Apart from the field of flowers, it somewhat scared me.”), 19% were 

categorized as small self or insignificance (e.g., “It makes me feel small and insignificant.”), 

and 15% of all responses were coded as other. The intercoder agreement was 96% for the 

positive affect category (Cohen’s K = 0.91, z = 9.09, p < .001) ; 87% for non-positive affect 

(Cohen’s K = 0.17, z = 1.65, p = .099); 100% for small-self or insignificance (Cohen’s K = 1, 

z = 10.0, p < .001), and 90% for other (Cohen’s K = 0.66, z = 6.7, p < .001) .    

For children’s open-ended responses, a generalized linear mixed effect model 

indicated that there was also a significant difference between the frequency of the three 

categories, χ²(2, N = 55) = 45.16, p < .001. Of the 55 child responses (one child did not 

provide an response), 68% were coded as positive affect (e.g., “It made me feel excited.”), 

38% were categorized as non-positive affect (e.g., “It makes me feel scared and surprised and 

worried.”), and the remaining 9% were categorized as other. The intercoder agreement was 

100% for positive affect (Cohen’s K = 1, z = 7.42, p < .001); 93% for non-positive affect 

(Cohen’s K = 0.85, z = 6.31, p < .001), and 93% for other (Cohen’s K = 0.74, z = 5.5, p 
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< .001). These provide initial evidence that children, similar to adults, experience awe as 

positive, with some emotions like surprise and fear.   

Self-Reported Emotion Ratings  

We compared adult ratings for basic emotions before and after watching the awe-

inspiring video by conducting a generalized linear mixed effects model with the lme4 

package (Bates et al., 2015) using emotion type, testing question (pretest vs. posttest), and 

their interaction to predict adult responses, with a random intercept for each participant. 

According to the “drop1” function in R (likelihood ratio test comparing the full model to a 

model without the interaction), we found a significant interaction between emotion and 

question in improving the model fit, χ²(6, N = 101) = 19.67, p = .003. We then looked at 

pretest and posttest differences for each individual emotion (Happiness, Sadess, Anger, 

Surprise, Disgust, and Fear) using paired-samples Wilcoxon test. We found a significantly 

higher level of surprise for posttest (M = 0.22) than for pretest (M = 0.03) (z = -3.78, p 

< .001), but not for other emotions (ps > .24 for all other comparisons).  

We conducted a similar model with children’s data, and found that the interaction 

between emotion and question also significantly improved the model fit, χ²(6, N = 56) = 

36.00, p < .001. We also included age as a moderator in the model and did not find that age 

moderated the interaction effects, χ²(6, N = 56) = 8.84, p = .18. Paired-samples Wilcoxon 

tests indicated a significant difference between pretest and posttest emotions for happiness 

(pretest M = 0.95, posttest M = 0.73, z = -2.97, p = .003), surprise (pretest M = 0.14, posttest 

M = 0.45, z = -3.26, p = .001), fear (pretest M = 0.07, posttest M = 0.25, z = -2.33, p  = .02), 

and sadness (pretest M = 0.04, posttest M = 0.18, z = -2.47, p  = .013), but not for anger 

(pretest M = 0.05, posttest M = 0.05, z = -0.8, p = 0.423) or disgust (pretest M = 0.02, posttest 

M = 0.00, z = 0, p = 1). These results show that adults and children both report an increase in 
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feelings of surprise after the awe experience, relative to the neutral experience, and that 

children also feel greater sadness and fear after the awe experience. 

Emotion Recognition  

We conducted a chi-square test of independence to examine adult responses to each 

emotion recognition question. For Awe recognition, the difference between people’s choices 

for the three elicitors was significant, χ²(2, N = 101) = 39.98, p < .001. We then performed a 

binomial test to compare their choice for each option to chance level (0.33). We found that 

adults chose the vast nature image most often and at a significantly higher rate than chance 

level (M = 0.63, p < .001, d = 0.63), and they chose the playground (M = 0.16, p < .001, d = 

0.47) and jack-in-the-box images (M = 0.21, p = .008, d = 0.30) significantly lower than 

chance level. For Happy recognition, adults also significantly distinguished the three possible 

options, χ²(2, N = 101) = 42.14, p < .001. Only a very small percentage of adults chose the 

vast nature image as eliciting the happy expression (M = 0.03, p < .001, d = 1.76), and they 

selected the jack-in-the-box image (M = 0.52, p < .001, d = 0.39 ) and the playground image 

(M = 0.45, p = .020, d = 0.23) significantly higher than chance. The findings suggest that 

adults expect the vast nature experience to elicit awe expressions but not happiness 

expressions. 

We also conducted a similar chi-square test of independence to analyze children’s 

responses to each emotion recognition question. Similar to adults, children also distinguished 

the three elicitors for the Awe emotion recognition question, χ²(2, N = 56) = 39.98, p < .001. 

A subsequent binomial test showed that children chose the vast nature image most often and 

significantly higher than chance level (0.33; M = 0.64,  p < .001, d = 0.65), and they chose 

the playground (M = 0.14, p = .002, d = 0.53) and jack-in-the-box images (M = 0.21, p 

= .065, d = 0.28) lower than chance level, suggesting that children perceive the typical awe 

expression as a response to awe-inspiring scenes. For Happy emotion recognition, children’s 
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selections of the three possible options were significantly different, χ²(2, N = 56) = 32.40, p 

< .001. Binomial tests indicated that children chose the playground image (M = 0.59, p 

< .001, d = 0.52), but not the vast nature (M = 0.13, p < .001, d = 0.61) and jack-in-the-box 

images (M = 0.29, p = 0.48, d = 0.10) images significantly higher than chance level (0.33), 

showing that children did not perceive awe-inspiring scenes as a primary elicitor for 

happiness expressions. To examine potential age changes, we conducted generalized linear 

models using age to predict children’s responses. We found that children become more likely  

to select the vast nature image as an elicitor for the awe expression with age (p = .04), and 

there are no age effects on other responses (ps > .08).  

The results from this study suggest that consistent with the theorizing in the literature 

(Keltner & Haidt, 2003), children perceive a mixed composition of relevant basic emotions 

after an awe-inspiring experience, which involves happiness and some levels of surprise, fear, 

and sadness but not anger or disgust. In particular, our findings show that an awe experience 

led to a much higher level of surprise in both children and adults compared to their baseline 

feelings, which is consistent with the view that awe experiences involve an element of 

surprise and sense of accommodation (Keltner & Haidt, 2003). The results also show that 

children and adults are generally accurate at identifying the facial expression of awe and 

recognizing vast nature as its elicitor, which is distinct from the expression and elicitor of 

happiness. Together, these initial findings suggest that basic perceptions and understanding of 

awe-inspiring experiences are present in childhood, which inspire questions about whether 

children are also able to appreciate awe-inspiring experiences differentially from other kinds 

of experiences in terms of social, cognitive and motivational dimensions, the focus of our 

next three studies.  

Study 2 
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Study 2 investigates children’s perceptions of awe-inspiring experience in comparison 

to another neutral experience. Existing adult research has utilized neutral experiences that 

involve simple moving shapes (Oveis et al., 2009; Stellar et al., 2015) or an individual 

describing crafting processes, such as the construction of a kitchen countertop (Piff, 2015) or 

the production of beer (Saroglou et al., 2008), the content of which differs substantially from 

the vast nature scenes that were used to elicit awe. To examine whether children distinguish 

an awe experience from a more closely related neutral experience, we presented children with 

a video that involves visual and thematic focuses on nature (e.g., backyard garden scenes 

involving different plants) but not the defining characteristic of awe experiences–– perceptual 

vastness. It has been shown that experiences with everyday nature have positive effects on 

people (Berman et al., 2012; Berman et al., 2008; Kaplan, 1995), and it is unknown if 

children feel differently about awe experiences elicited by vast nature scenes from everyday 

varieties of nature experiences. We measured children’s perceptions of several major 

dimensions of awe experiences that have been theorized and found in adult literature (e.g., 

perceived vastness, sense of connection , motivation to explore, and epistemic humility). 

Methods 

Participants  

We preregistered a sample size of at least 60 child participants. We recruited 71 4-to-

9-year-old participants, and 9 participants were excluded due to inattention or parental 

interaction, leaving a final sample of 62 participants (M age = 7.52 years, SD = 1.66 years, 

range = 4.30 to 9.91, male = 25, female = 37). According to G*Power (Faul et al., 2007), this 

sample size has at least 80% power to detect a medium effect size of g = 0.19 for a two-

tailed, binomial test. We also recruited an adult sample of 100 participants on MTurk. Three 

adult participants were excluded due to incomplete data, leaving a final sample of 97 adult 
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participants (M age = 40.80 years, SD = 13.93 years, range = 18 to 74, male = 43, female = 

54).  

Procedure  

Each child participant watched two videos in a randomized order: an Awe video and a 

Neutral video. The Awe video was used in our Study 1 and previously validated in 

investigations of awe experience among adults (Rivera et al., 2020). The Neutral video 

comprised footage of small plants growing in an ordinary backyard garden — a context 

which involves nature scenes like the  Awe video but without the defining feature of 

perceived vastness (Keltner & Haidt, 2003). Both videos were approximately 45 seconds in 

length and included original, pleasant background music (Piff et al., 2015; Rivera et al., 2020; 

Valdesolo & Graham, 2014).   

After watching each video, to stimulate children to think about how the videos made 

them feel, children were first asked to rate on four familiarization questions (see 

supplemental materials for the descriptions and results for these measures). To examine 

whether children perceived the awe experience and neutral experience differently, after 

children watched both videos, we also directly asked children to indicate which video made 

them feel more intensely in terms of five testing questions: Perceived Vastness (“Which 

video makes you feel like the world is bigger?”), Sense of Connection (“Which video makes 

you feel like you are connected to more things in the world?”), Motivation to Explore 

(“Which video makes you feel like there are a lot more interesting things in the world you 

would like to explore?”), Epistemic Humility (“Which video makes you feel like there are a 

lot more things in the world you want to understand?”), as well as a Hedonic Preference 

measure at the very end about which video they would like to watch again if given the 

opportunity. Adult participants watched the same videos and responded to the same questions 

through a Qualtrics survey on MTurk.  
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Results 

We first analyzed adult responses to the Awe and Neutral videos (choice for Awe 

video = 1, choice for Neutral video = 0). As preregistered, to get an overall sense of if 

participants respond to the different measures differently, we first conducted an overall 

generalized linear mixed effects model to see if their responses were significantly predicted 

by measure, with a random intercept for each participant. According to the drop1 function in 

R, we found that measure significantly improves model fit, χ²(4, N = 97) = 117.5, p < .001. 

Binomial tests indicated that the awe video, in comparison to the neutral video, led adults to 

perceive the world as bigger (M = 0.98, p < .001, d = 3.36), to feel a somewhat greater sense 

of connection to more things in the world (M = 0.66, p = .002, d = 0.34), to feel an increased 

motivation to explore interesting things in the world (M = 0.99, p < .001, d = 4.82) and to 

understand unknown things (M = 0.96, p < .001, d = 2.30). Adults also overwhelmingly 

preferred the awe experience video over the neutral experience (M = 0.94, p < .001, d = 1.81). 

The results suggest that adults perceived higher levels of social, cognitive, and motivational 

benefits in response to the awe experience than to the neutral experience. 

To see if children distinguish the two experiences and whether age plays a role in 

their responses, we conducted an overall generalized linear mixed effects model using 

measure, age, and their interaction predicting their responses, with a random intercept for 

each participant. According to the “drop1” function in R, measure significantly improves 

model fit: χ²(4, N = 62) = 61.09, p < .001. We did not find a significant two-way interaction 

of measure and age, χ²(4, N = 62) = 1.32, p = 0.86. Binomial tests indicated that the Awe 

video, in comparison to the neutral video, led children to perceive the world as bigger (M = 

0.90, p < .001, d = 1.35), to feel an increased motivation to explore interesting things (M = 

0.94, p < .001, d = 1.76) and to understand unknown things in the world (M = 0.76, p < .001, 

d = 0.60), but did not lead them to feel more connected to everything in the world (M = 0.42, 
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p = 0.31, d = 1.62). Children preferred to watch the awe video over the neutral video (M = 

0.89, p < .001, d = 1.21). These results suggest that children feel an overall greater impetus to 

learn and discover in response to the awe-inspiring experience than to the neutral experience. 

These results are presented in Figure 1. 

Figure 1  

Adult and Child Responses to Positive Awe-Inspiring Experiences Compared to Neutral 

Experiences in Study 1 

 

Study 3 

Study 2 found that children perceive positive awe experiences and distinguish them 

from neutral experiences across diverse measures of perceived vastness, motivation to 

explore, epistemic humility, and hedonic preference. It has been theorized and found that awe 

could be elicited not only by positive stimuli, but also be elicited by negative, threatening 

stimuli (Gordon et al., 2017; Takano & Nomura, 2022). Adults’ experience of threat-based 
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awe are accompanied by increased feelings of fear and uncertainty (Chadhury et al., 2022), 

mediated by a sense of powerlessness (e.g., lower reports of self-control, increased 

sympathetic autonomic arousal) (Gordon et al., 2017). It is known that children learn and 

explore less when they feel insecure and fearful (Cooke et al., 2019; Easterbrooks et al., 

1993; Fearon et al., 2010). Therefore, children might be aversive to threatening stimuli and 

respond less positively to threatening awe experiences than to neutral experiences. To explore 

this possibility, Study 3 investigates children’s responses to threatening awe experiences in 

comparison to neutral experiences.    

Methods 

Participants  

As in Study 2, we preregistered to have a sample size of at least 60 participants. Data 

collection was stopped once this goal was met. We recruited 78 4-to-9-year-old participants 

from Chicago, Illinois, and surrounding areas. Six participants were excluded due to 

inattention or distractions in the environment, leaving a final sample of 72 participants (M 

age = 7.31 years, SD = 1.67 years, range = 4.01 to 9.92, male = 30, female = 42). According 

to G*Power (Faul et al., 2007), this sample size has at least 80% power to detect a medium-

small effect size of g = 0.16 for a two-tailed, binomial test. We also recruited a sample of 100 

adult participants on MTurk (M age = 37.87 years, SD = 11.33 years, range = 22 to 71, male 

= 58, female = 42).  

Procedure 

To explore how children perceive threatening awe experiences, Study 3 followed the 

same design as Study 2, but in this study, the Threatening-Awe video consisted instead of 

destructive, threatening footage of natural disasters (e.g., tornadoes, avalanches, volcanic 

eruptions) (see supplemental materials for images). Children also watched the same Neutral 

video of garden scenery, and then answered the same questions as in Study 2. Both videos 
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were about 45 seconds in length. Adult participants watched the same videos and responded 

to the same questions through a Qualtrics survey on MTurk.  

Results 

As in Study 2, we first analyzed adult responses to the Threatening-Awe and Neutral 

videos with an overall linear mixed effects model to see if the adult responses to the videos 

were significantly predicted by measure. According to the “drop1” function in R, we found 

that “measure” significantly improves model fit, χ²(4, N = 100) = 195.13, p < .001. Binomial 

tests indicated that in comparison to the Neutral video, the Threatening-Awe video led adults 

to perceive the world as bigger (M = 0.92, p < .001, d = 1.54), to feel an increased motivation 

to explore interesting things (M = 0.74, p < .001, d = 0.54) and to understand unknown things 

in the world (M = 0.87, p < .001, d = 1.09), but the Neutral video led adults to feel a greater 

sense of connection to everything in the world (M = 0.27, p < .001, d = 0.52). Adults 

preferred to watch the awe video over the neutral video (M = 0.77, p < .001, d = 0.64). 

To examine children’s responses, we conducted a linear mixed effects model using 

measure, age (in years), and their interaction predicting responses, with a random intercept 

for each participant. According to the “drop1” function in R, we found a significant two-way 

interaction of measure and age on child responses, χ²(4, N = 72) = 15.13, p = .005. To further 

understand the interaction effects, we conducted separate generalized linear models using age 

to predict each measure. We found that with age children became less likely to feel connected 

to the world in response to the threatening awe video (B = -0.42, SE = 0.16, z = -2.64, p 

= .008), and age does not have a significant effect on any of the other measures (ps > .096), 

Figure 2. 

Binomial tests indicated that the Threatening-Awe video, in comparison to the neutral 

garden video, led children to perceive the world as bigger (M = 0.75, p < .001, d = 0.57), to 

feel and overall increased motivation to explore interesting things (M = .75, p < .001, d = 
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0.57) and to understand unknown things in the world (M = 0.65, p = .013, d = 0.32). Children 

also preferred the Awe video over the neutral video (M = 0.72, p < .001, d = 0.49). Because 

we found an age effect for the connection measure, we conducted binomial tests with 

younger children (M = 5.94 years) and older children (M = 8.68 years) separately based on 

median split of age. We found that similarly to adults, the neutral garden video actually led 

older children to feel more connected to everything in the world (M = 0.28,  p = .011, d = 

0.49), whereas younger children did distinguish the two experiences (M = 0.61, p = 0.24, d = 

0.22). These results are presented in Figure 2. 

Figure 2 

Adult and Child Responses to Threatening Awe Experiences Compared to Neutral 

Experiences in Study 2 

 

This study finds that similar to the positive awe-inspiring experiences, children and 

adults felt that the threatening awe experiences also were more likely than neutral 

experiences to make them perceive vastness, and motivate them to explore new things and 
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understand more unknown things in the world. But older children and adults felt the neutral 

experience made them feel a stronger connection to the world. Taken together, Studies 2 and 

3 show that children perceive and enjoy both positive and threatening awe experiences and 

discern them from neutral experiences, in terms of perceived vastness and cognitive and 

motivational effects. The findings are consistent with the possibility that awe-inspiring 

experiences in general may spark children’s intrinsic drive to learn about the world around 

them.  

Study 4 

The first three studies reveal that children perceive awe-inspiring experiences as 

different from neutral experiences. In Study 4, we aim to further examine if scenes that 

involve perceptual vastness can all be similarly awe-inspiring. We would like to particularly 

examine if children and adults respond similarly to vast nature scenes (as tested in previous 

studies) versus vast social scenes (i.e., crowds of people in a range of diverse contexts and 

locations). Existing research shows that awe’s positive effects occur through an induced 

sense of “small self” (Bai et al., 2017; Piff et al., 2015; Preston & Shin, 2017; Strum et al., 

2020). We hypothesize that while both awe and crowd experiences involve perceptual 

vastness (and may both elicit a sense of being small), crowd experiences may nevertheless be 

perceived as trivializing the self and may be less likely to elicit a positive sense of the self. 

For this purpose, in addition to the measures we used in previous studies, we also include a 

variety of new measures on the positive sense of self, including one’s sense of self-

transcendence, self-efficacy, perception of uniqueness, and aspirations to be better.  

Methods 

Participants 

We predetermined a sample size of 100 child participants and 100 adult participants. 

We recruited 119 and 8 participants were excluded due to child inattention or parental 
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influence, leaving a final sample of 111 child participants (M age = 7.09 years, SD = 1.68 

years, range = 4.03 to 9.88, male = 57, female = 54). According to G*Power (Faul et al., 

2007), this sample size has at least 80% power to detect a small effect size of g = 0.14 for a 

two-tailed, binomial test. We also recruited a sample of 101 adult participants on MTurk (M 

age = 39.89 years, SD = 11.02 years, range = 21 to 73, male = 48, female = 52, other = 1).  

Procedure 

As in Study 2 and Study 3, each child watched two videos in a randomized order: an 

Awe video and a Crowd video. The Awe video comprised footage of the same nature-montage 

used in Studies 1 and 2. The Crowd video comprised footage of large groups of people 

moving through city streets (see supplemental materials for images). Each video was 

approximately 1 minute in length. Both videos included the same background music as in the 

control condition of Piff et al. (2015). Children then answered questions about similar 

measures as in Study 2 and Study 3, except that we replaced the Perceived Vastness measure 

with the Small Self measure (“Which video makes you feel smaller?”), and we slightly 

modified the wording of the previous Sense of Connection measure (“Which video makes 

you feel like you are connected to more things in the world?”) to better capture the sense of 

oneness that is often described by individuals who have experienced awe (“Which video 

makes you feel like you are more closely related to everything in the world?”).  

In addition to these questions, all children then answered questions about additional measures 

related to their sense of self: Self-Transcendence (“Which video makes you think more 

beyond your usual needs and desires?”), Self-Efficacy (“Which video makes you feel more 

like you can make your life better?”), Perceived Uniqueness (reverse coded: “Which video 

makes you feel more like you can be easily replaced in the world?”), and Self Aspirations 

(“Which video makes you want to be nicer and kinder?”). Adult participants watched the 

same videos and responded to the same questions through a Qualtrics survey on MTurk. 
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Because the crowd video had not been used in any previous adult studies, we were interested 

to learn how adults emotionally reacted to it. Therefore, we also asked adults to report how 

much they feel awe (awe, wonder, amazement), positive affect (cheerful, pride, amusement) 

and negative affect (anger, sad, fear) on a five-point scale (1= not at all, 5= very much), 

before and immediately after they watched each video.  

Results 

To get a sense of how watching the videos made adults feel, we first conducted an 

overall linear mixed effects model using their self-reported feelings using condition (baseline, 

awe video, crowd video), emotion type (awe-related emotions, positive emotions, negative 

emotions), and their interaction to predict their responses, with a random intercept for each 

participant. We found that the interaction term significantly improved model fit, F = 135.7, p 

< .001. To understand the interaction, we then conducted separate linear mixed effects 

models using “condition” to predict their responses to each type of emotion, with crowd 

video as the reference level. We found that the Crowd video (M = 2.33) elicited lower 

average levels of awe-related emotions (awe, wonder, amazement) compared to the Awe 

video (M = 4.04; B = 1.71, SE = 0.08, t = 22.03, p < .001), but higher levels of these emotions 

compared to their baseline feelings (M = 1.97; B = -0.36, SE = 0.08, t = -4.69, p < .001). At 

the same time, the Crowd video (M = 1.92) also elicited significantly lower levels of positive 

emotions (cheerfulness, pride, amusement) compared to both the Awe video (M = 2.70; B = 

0.78, SE = 0.08, t = 10.08, p < .001) and their baseline feelings (M = 2.39; B = 0.47, SE = 

0.08, t = 6.02, p < .001). Finally, the Crowd video (M = 1.60) elicited significantly higher 

levels of negative emotions (anger, sadness, fear) compared to the Awe video (M = 1.27; B = 

-0.33, SE = 0.05, t = -6.4, p < .001) and their baseline feelings (M = 1.37; B = -0.23, SE = .05, 

t = -4.422, p < .001).  
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We then analyzed adult responses to the Awe and Crowd videos with an overall linear 

mixed effects model using the “drop1” function in R, to see if adult responses to the videos 

were significantly predicted by our key measures, with a random intercept for each 

participant. We found that measure significantly improves model fit, χ²(7, N = 101) = 94.31, 

p < .001. Binomial tests indicated that in comparison to the Crowd video (coded as 0), the 

Awe video (coded as 1) led adults to feel smaller (M = 0.63, p = .017, d = 0.28), to feel a 

somewhat greater sense of connection to everything in the world (M = 0.60, p = .045, d = 

0.21), to feel an overall increased motivation to explore interesting things (M = 0.95, p 

< .001, d = 2.07) and to understand unknown things in the world (M = 0.90 , p < .001, d = 

1.34). In addition, the awe video led adults to think more beyond their usual needs and 

desires (M = 0.91, p < .001, d = 1.44), to feel a greater sense of self-efficacy (M = 0.81, p 

< .001, d = 0.79), to feel more unique (reverse coded) (M = 0.92, p < .001, d = 1.56), and to 

aspire to be nicer and kinder (M = 0.69, p = .001, d = 0.42). Adults also overwhelmingly 

preferred watching the awe video over the crowd video (M = 0.95, p < .001, d = 2.07).  

For children’s data, as in Study 2 and Study 3, we conducted an overall linear mixed 

effects model, to see if children’s responses to the Awe and Crowd videos were significantly 

predicted by measure, age, and their interaction, with a random intercept for each participant. 

We found that the two-way interaction of measure and age did not significantly improve 

model fit, χ²(7, N = 111) = 6.78, p = .45. Inspection of Figure 3 suggests potential age 

difference for some measures, so we conducted separate generalized linear models using age 

to predict each measure. We found that age only significantly affects children’s sense of 

feeling more connected to everything in the world (B = 0.24, SE = 0.12, z = 2.03, p = .043) 

and their sense of uniqueness (B = 0.40, SE = 0.14, z = 2.88, p = .004), but does not have a 

significant effect on any of the other measures (ps > .05). 
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Binomial tests indicated that the Crowd experience actually made children feel 

smaller than the Awe experience (M = 0.37, p = .008, d = 0.27), suggesting the vast social 

scenes successfully elicited a basic sense of being small among children. But the Awe 

experience, in comparison to the Crowd experience, led children to feel an overall increase in 

motivation to explore interesting things in the world (M = 0.87, p < .001, d = 1.12), to think 

more beyond their usual needs and desires (M = 0.78, p < .001, d = 0.65), and to feel a greater 

sense of self-efficacy (M = 0.65, p = .002, d = 0.31), although did not lead them to feel an 

overall motivation to understand unknown things (M = 0.57, p = .18, d = 0.14), or aspire to be 

nicer and kinder (M = 0.56, p = .25, d = 0.12). Children strongly preferred watching the Awe 

video over the Crowd video (M = 0.85, p < .001, d = 0.96). 

For the measures that we have found an age difference, we compared younger 

children (M = 5.66 years) and older children’s (M = 8.51 years) responses separately to 

chance level (based on median split of age). We found that neither younger (M = 0.42, p 

= .28, d = 0.16) nor older children (M = 0.61, p = .14, d = 0.22) distinguished the two types of 

experiences in terms of their sense of connection, but the older children’s pattern is more 

similar to adults. Older children (M = 0.82, p < .001, d = 0.83) felt more uniqueness in 

response to the awe experience than the crowd experience, and a similar but weaker trend 

was found among younger children too (M = 0.64, p = .058, d = 0.28). These Results are 

presented in Figure 3. 

Figure 3 
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Adult and Child Responses to Vast Nature and Crowd Experiences in Study 4

 

Taken together, the results in this study suggest that children and adults distinguish 

awe-inspiring experience from the crowd experience, despite that both involve perceptually 

vast scenes (indeed, children actually reported that the crowd experience made them feel 

smaller compared to the awe experience). Children indicated stronger motivation to explore 

interesting things in response to the awe experience than to the crowd experience, an effect 

that we found consistently in Studies 2–4. We also found multiple effects in relation to their 

sense of self: Children reported that awe experiences made them think more beyond their 

usual needs and desires, to feel a greater sense of self-efficacy, and to feel more unique. 

Adults showed similar effects, as well as reported that awe experience motivated them to 

understand unknown things and aspire to become nicer and kinder. These results suggest that 

the felt positive effects of awe-inspiring experiences cannot be accounted for by perceptual 
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vastness alone. Children and adults perceive not only positive cognitive and motivational 

effects of awe-inspiring experiences but also multiple effects on their sense of self.  

General Discussion 

Across four studies, our findings provide novel evidence on how children perceive 

and respond to awe-inspiring experiences. Children recognize vast nature as an elicitor for 

awe expressions and they react to awe-inspiring experiences with a blend of happiness, 

surprise, and fear (Study 1). Both positive (Study 2) and threatening (Study 3) awe 

experiences, relative to neutral experiences, make children feel themselves as smaller and 

more motivated to explore and to understand unknown things. In addition to these cognitive 

and motivational effects, vast nature scenes were also more likely than vast social scenes to 

lead children to think beyond their usual needs and desires, to feel more capable of improving 

their own lives, and to feel more unique (Study 4). Children strongly preferred awe-inspiring 

experiences to neutral and crowd experiences (Studies 1-4). These findings suggest that awe-

inspiring experiences and their effects are enjoyed and appreciated early in life.  

Awe is a profound self-transcendent emotion that has been theorized to have 

evolutionary roots, which originally may have signaled a safe natural environment for 

survival (Chirico & Yaden, 2018) and led humans to develop social bonds and fold into 

social hierarchies (Bai et al., 2017; Keltner & Haidt, 2003; Piff et al., 2015). These 

evolutionary functions of awe predict the possibility that an appreciation of awe-inspiring 

experiences may emerge relatively early in life. Our paper presents new evidence showing 

children’s ability to appreciate awe-inspiring experiences and differentiate them from other 

kinds of experiences, even though awe experiences are considered as complex subjective 

states involving multiple facets (Keltner & Haidt, 2003; Shiota et al., 2007; Yaden et al., 

2019). This work thus moves us one step closer to understanding the nature and origins of 

awe experiences.   
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 Across studies, our most consistent finding is that children across ages (and adults) 

feel awe experiences motivated them to explore and to understand more things, even when 

the comparison experiences shared some key features of the awe experiences in our studies 

(e.g., similarly involving nature, perceptual vastness, background music and diversity of 

scenes). Consistent with the view that awe is an “epistemic emotion” (e.g., Gottlieb et al., 

2018; McPhetres, 2019; Valdesolo et al., 2017), these findings suggest that the effects of awe 

experiences on learning are readily perceived early in life, which may have important 

implications for promoting children’s motivation and achievement.  

Notably, these epistemic effects were found both with positive and threatening awe 

experiences, despite that threatening awe experiences have been found to induce fear and 

uncertainty (Gorden et al., 2017). It is known that children, too, tend to learn and explore less 

when they feel insecure and fearful (Cooke et al., 2019; Easterbrooks et al., 1993; Fearon et 

al., 2010). In our work, we indeed found that threatening awe experiences do not make adults 

or older children feel more connected to the world than neutral experiences. Nevertheless, the 

threatening awe experiences led both children and adults to feel more motivated to explore 

more than neutral experiences did––one positive effect of threat-based awe not found before. 

The fact that we found this motivational effect with both positive and threatening awe 

experiences also suggests that perceptual beauty or pleasantness alone may not account for 

the effect of awe-inspiring experiences. Instead, the “schema liberation” effect of threatening 

awe experiences (Takano & Nomura, 2022) might give rise to the greater motivation to 

explore and learn. It will be fruitful to investigate awe’s effects on children’s actual learning 

and exploration behaviors in future studies. 

Importantly, we also found that children and adults perceive that awe-inspiring 

experiences (compared to crowd experiences) make them feel more positively about the 

self—inspired them to think more beyond themselves, to feel capable of making their lives 
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better, to aspire to become nicer and kinder, and to feel an increased sense of uniqueness. It is 

known that awe experiences induce a sense of “small self” (e.g., Bai et al., 2017; Piff et al., 

2015; Preston & Shin, 2017). Our findings further suggest that awe experiences may have 

multiple additional positive aspects on the sense of the self. Children’s ideas of who they are 

change with age, and the developing self-views can have lasting impacts on their social 

relationships and well-being (Starmans, 2017). Our findings thus motivate future research on 

the role of awe-inspiring experiences in positively shaping children’s self-identity. 

We did not find equally strong evidence for the effects of awe on children’s sense of 

connection (and the connection effect for adults was also somewhat weaker compared to the 

effects on motivation and sense of self). Children’s everyday direct experiences mostly 

involve concrete people and contexts in life (Bronfenbrenner & Morris, 2006), and their 

abstract reasoning about the physical and social world is still developing (e.g., Marini & 

Case, 1994; Uttal et al., 2009). Therefore, it is possible that connection to “everything in the 

world” may be a feeling too abstract to be readily experienced. There is evidence that awe 

experiences (compared to neutral experiences) make adults feel closer to their community 

(Bai et al., 2017). It is an interesting open question if awe’s effects on connections to related 

others versus everything in the world are of similar nature and strength.  

Perceptual vastness has been theorized as one key component of awe experiences 

(Keltner & Haidt, 1999) and a great majority of existing studies have relied on vast nature 

stimuli to evoke awe. But our findings suggest that not all novel scenes involving perceptual 

vastness can be equally awe-inspiring. Children and adults reported more positive effects of 

experiences involving large nature scenes than those involving large social scenes, despite 

that children reported crowd experiences similarly made them feel small. The effects are 

consistent with the findings that people often experience a trivialized and deindividualized 

sense of self while being in a large crowd (Crossey et al., 2021; Neal, 1993). Our findings 
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thus highlight that awe-inspiring experience is special in eliciting a sense of being small 

without feelings of trivialization and deindividuation. It is worth noting that our crowd 

experiences involved collections of unrelated people. Perhaps collective crowds could 

possibly lead to self-transcendent experiences, when the members feel socially connected by 

synchronized movements or shared purposes (e.g., protestors, music and sports fans; Haidt et 

al., 2008; Hopkins et al., 2016; Levine et al., 2005). Our study raises interesting questions 

about what features of vast experiences might lead to a sense of trivialization versus 

elevation.   

More broadly, our work helps shed light on a new dimension of emotional 

experiences among children, namely, self-transcendent experiences –– experiences that take 

one beyond the self. Extensive research has revealed children’s experiences and perceptions 

of basic emotions (e.g., happy, sad, anger, Barrera & Maurer, 1981; Bornstein & Arterberry, 

2003; Farroni et al., 2007) and self-centered emotions (e.g., guilt, pride; Bafunno & 

Camodeca, 2013; Kochanska et al., 2002; Lewis et al., 1991; Lewis & Sullivan, 2005; 

Thompson & Hoffman, 1980). Young children also experience prosocial emotions such as 

empathy (Decety et al., 2018; Eisenberg et al., 2006;  Kim & Kochanska, 2017; Michalson & 

Lewis, 1985), value gratitude displays (Vaish & Savell, 2022), and show elevated body 

postures when seeing other’s needs fulfilled (Hepach et al., 2017). Our findings contribute to 

this body of work by revealing children’s capacity to perceive and appreciate awe-inspiring 

experiences, which serves as an initial step along an intriguing journey into the development 

of self-transcendence experiences. It will be fruitful for future research to study the 

emergence, development, and benefits of a more expansive range of self-transcendent 

experiences, such as awe, compassion, love, flow, and gratitude during childhood. Together, 

the findings will give us a much more complete understanding of children’s rich emotional 

world. 
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To conclude, across four studies, we found that children discern awe-inspiring 

experiences from other kinds of experiences, and they perceive diverse positive effects of 

awe-inspiring experiences –– in terms of their motivation to explore, awareness of things to 

understand, and multiple aspects of their sense of self. Consistent with the view that awe 

experience serves evolutionary functions, our work provides evidence that awe-inspiring 

experiences, such as seeing nature’s beauties and power, are readily appreciated even from an 

early age. Therefore, as complex and profound as awe experiences are, it seems we do not 

have to wait until adulthood to appreciate and benefit from them. Instead, we are given the 

gift to appreciate awe experiences even as children, which we carry into adulthood as we are 

continually awed and inspired in life. 

 

  



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             33 

 

 

References 

Bai, Y., Maruskin, L. A., Chen, S., Gordon, A. M., Stellar, J. E., McNeil, G. D., Peng, K., & 

Keltner, D. (2017). Awe, the diminished self, and collective engagement: Universals 

and cultural variations in the small self. Journal of Personality and Social Psychology, 

113(2), 185–209. https://doi.org/10.1037/pspa0000087 

Bafunno, D., & Camodeca, M. (2013). Shame and guilt development in preschoolers: The 

role of context, audience and individual characteristics. European Journal of 

Developmental Psychology, 10(2), 128–143. 

https://doi.org/10.1080/17405629.2013.765796 

Baker, E., Baibazarova, E., Ktistaki, G., Shelton, K. H., & Van Goozen, S. H. (2012). 

Development of fear and guilt in young children: Stability over time and relations 

with psychopathology. Development and Psychopathology, 24(3), 833-845. 

https://doi.org/10.1017/S0954579412000399 

Barrera, M. E., & Maurer, D. (1981). The perception of facial expressions by the three-

month-old. Child Development, 52(1), 203–206. https://doi.org/10.2307/1129231 

Bartsch, K., & Wellman, H. M. (1995). Children talk about the mind. Oxford University 

Press. 

Bates D, Mächler M, Bolker B, Walker S (2015). “Fitting Linear Mixed-Effects Models 

Using lme4.” Journal of Statistical Software, 67(1), 1–48. 

https://doi.org/10.18637/jss.v067.i01 

Berman, M. G., Jonides, J., & Kaplan, S. (2008). The cognitive benefits of interacting with 

nature. Psychological Science, 19(12), 1207-1212. https://doi.org/10.1111/j.1467-

9280.2008.02225.x 

Berman, M. G., Kross, E., Krpan, K. M., Askren, M. K., Burson, A., Deldin, P. J., ... & 

Jonides, J. (2012). Interacting with nature improves cognition and affect for 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             34 

 

 

individuals with depression. Journal of affective disorders, 140(3), 300-305. 

https://doi.org/10.1016/j.jad.2012.03.012 

Bonner, E. T., & Friedman, H. L. (2011). A conceptual clarification of the experience of awe: 

An interpretative phenomenological analysis. The Humanistic Psychologist, 39(3), 

222–235. https://doi.org/10.1080/08873267.2011.593372 

Bornstein, M. H., & Arterberry, M. E. (2003). Recognition, discrimination and categorization 

of smiling by 5‐month‐old infants. Developmental Science, 6(5), 585-599. 

https://doi.org/10.1111/1467-7687.00314 

Bronfenbrenner, U., & Morris, P. A. (2006). The Bioecological Model of Human 

Development. In R. M. Lerner & W. Damon (Eds.), Handbook of child psychology: 

Theoretical models of human development (pp. 793–828). John Wiley & Sons Inc. 

Burke, E. (1990). A philosophical inquiry into the origin of our ideas of the sublime and the 

beautiful. Oxford, UK: Oxford University Press. (Original work published 1757). 

Chaudhury, S. H., Garg, N., & Jiang, Z. (2021). The curious case of threat-awe: A theoretical 

and empirical reconceptualization. Emotion, 22(7), 1653–1669. 

https://doi.org/10.1037/emo0000984 

Chmielewski, M., & Kucker, S. C. (2020). An MTurk crisis? Shifts in data quality and the 

impact on study results. Social Psychological and Personality Science, 11(4), 464-

473. https://doi.org/10.1177/1948550619875149 

Chirico, A., & Yaden, D. B. (2018). Awe: a self-transcendent and sometimes transformative 

emotion. In The function of emotions (pp. 221-233). Springer, Cham. 

https://doi.org/10.1007/978-3-319-77619-4_11 

Colantonio, J., & Bonawitz, E. (2018). Awesome play: Awe increases preschooler’s 

exploration and discovery. https://doi.org/10.31219/osf.io/pjhrq 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             35 

 

 

Cooke, J. E., Kochendorfer, L. B., Stuart-Parrigon, K. L., Koehn, A. J., & Kerns, K. A. 

(2019). Parent–child attachment and children’s experience and regulation of emotion: 

A meta-analytic review. Emotion, 19(6), 1103-1126. 

https://doi.org/10.1037/emo0000504 

Cooley, C. H. (1902). Looking-glass self. The production of reality: Essays and readings on 

social interaction, 6, 126-128. 

Crossey, B. P., Atherton, G., & Cross, L. (2021). Lost in the crowd: Imagining walking in 

synchrony with a crowd increases affiliation and deindividuation. PloS one, 16(7), 

e0254017. https://doi.org/10.1371/journal.pone.0254017 

Darbor, K. E., Lench, H. C., Davis, W. E., & Hicks, J. A. (2016). Experiencing versus 

contemplating: Language use during descriptions of awe and wonder. Cognition and 

Emotion, 30(6), 1188-1196. https://doi.org/10.1080/02699931.2015.1042836 

Decety, J., Meidenbauer, K. L., & Cowell, J. M. (2018). The development of cognitive 

empathy and concern in preschool children: A behavioral neuroscience investigation. 

Developmental Science, 21(3), e12570. https://doi.org/10.1111/desc.12570 

Easterbrooks, M. A., Davidson, C. E., & Chazan, R. (1993). Psychosocial risk, attachment, 

and behavior problems among school-aged children. Development and 

Psychopathology, 5(3), 389-402. https://doi.org/10.1017/S095457940000448X 

Eisenberg, N., Spinrad, T. L., & Sadovsky, A. (2006). Empathy-related responding in 

children. In M. Killen & J. G. Smetana (Eds.), Handbook of moral development (pp. 

517–549). Lawrence Erlbaum Associates Publishers.  

Farroni, T., Menon, E., Rigato, S., & Johnson, M. H. (2007). The perception of facial 

expressions in newborns. European Journal of Developmental Psychology, 4(1), 2-13. 

https://doi.org/10.1080/17405620601046832 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             36 

 

 

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible statistical 

power analysis program for the social, behavioral, and biomedical sciences. Behavior 

Research Methods, 39(2), 175–191. https://doi.org/10.3758/bf03193146 

Fearon, R. P., Bakermans‐Kranenburg, M. J., Van IJzendoorn, M. H., Lapsley, A. M., & 

Roisman, G. I. (2010). The significance of insecure attachment and disorganization in 

the development of children’s externalizing behavior: a meta‐analytic study. Child 

development, 81(2), 435-456. https://doi.org/10.1111/j.1467-8624.2009.01405.x 

Goldy, S. P., Jones, N. M., & Piff, P. K. (2022). The Social Effects of an Awesome Solar 

Eclipse. Psychological Science, 33(9), 1452–1462. 

https://doi.org/10.1177/09567976221085501. 

Gordon, A. M., Stellar, J. E., Anderson, C. L., McNeil, G. D., Loew, D., & Keltner, D. 

(2017). The dark side of the sublime: Distinguishing a threat-based variant of awe. 

Journal of Personality and Social Psychology, 113(2), 310-328. 

https://doi.org/10.1037/pspp0000120 

Gottlieb, S., Keltner, D., & Lombrozo, T. (2018). Awe as a scientific emotion. Cognitive 

Science, 42(6), 2081-2094. https://doi.org/10.1111/cogs.12648 

Graziosi, M., & Yaden, D. (2021).** Interpersonal awe: Exploring the social domain of awe 

elicitors. The Journal of Positive Psychology, 16(2), 263-271. 

https://doi.org/10.1080/17439760.2019.1689422 

Griskevicius, V., Shiota, M. N., & Neufeld, S. L. (2010). Influence of different positive 

emotions on persuasion processing: a functional evolutionary approach. Emotion, 

10(2), 190-206. https://doi.org/10.1037/a0018421 

Guan, F., Chen, J., Chen, O., Liu, L., & Zha, Y. (2019). Awe and prosocial tendency. Current 

Psychology, 38(4), 1033-1041. https://doi.org/10.1007/s12144-019-00244-7 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             37 

 

 

Hardin, C. D., & Higgins, E. T. (1996). Shared reality: How social verification makes the 

subjective objective. In R. M. Sorrentino & E. T. Higgins (Eds.), Handbook of 

motivation and cognition, Vol. 3. The interpersonal context (pp. 28–84). The Guilford 

Press. 

Harris, P. L. (2008). Children's understanding of emotion. In M. Lewis, J. M. Haviland-Jones, 

& L. F. Barrett (Eds.), Handbook of emotions (pp. 320–331). New York: The Guilford 

Press. https://doi.org/10.1016/j.dr.2015.05.001 

Harris, P. L., de Rosnay, M. & Pons, F. (2016). Understanding Emotion. In L. F. Barrett, M. 

Lewis & J. M. Haviland-Jones (Eds.), Handbook of Emotions (pp. 293-306). The 

Guilford Press. 

Hepach, R., Vaish, A., & Tomasello, M. (2017). The fulfillment of others’ needs elevates 

children’s body posture. Developmental Psychology, 53(1), 100-113. 

https://dx.doi.org/10.1037/dev0000173 

James, W. (1987). The varieties of religious experience: A study in human nature. Library of 

America. (Original work published 1902).  

Jiang, T., & Sedikides, C. (2022). Awe motivates authentic-self pursuit via self-

transcendence: Implications for prosociality. Journal of Personality and Social 

Psychology, 123(3), 576–596. https://doi.org/10.1037/pspi0000381 

Kaplan, S. (1995). The restorative benefits of nature: Toward an integrative framework. 

Journal of Environmental Psychology, 15(3), 169-182. https://doi.org/10.1016/0272-

4944(95)90001-2 

Keltner, D., & Haidt, J. (1999). Social functions of emotions at four levels of analysis. 

Cognition & Emotion, 13(5), 505-521. https://doi.org/10.1080/026999399379168 

Keltner, D., & Haidt, J. (2003). Approaching awe, a moral, spiritual, and aesthetic emotion. 

Cognition and emotion, 17(2), 297-314. https://doi.org/10.1080/02699930302297 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             38 

 

 

Kim, J., Holte, P., Martela, F., Shanahan, C., Li, Z., Zhang, H., ... & Hicks, J. A. (2022). 

Experiential appreciation as a pathway to meaning in life. Nature Human Behaviour, 

6(5), 677-690. https://doi.org/10.1038/s41562-021-01283-6 

Kim, S., & Kochanska, G. (2017). Relational antecedents and social implications of the 

emotion of empathy: Evidence from three studies. Emotion, 17(6), 981-992. 

https://doi.org/10.1037/emo0000297 

Kochanska, G., Gross, J. N., Lin, M. H., & Nichols, K. E. (2002). Guilt in young children: 

Development, determinants, and relations with a broader system of standards. Child 

development, 73(2), 461-482. https://doi.org/10.1111/1467-8624.00418 

Koh, A. H., Tong, E. M., & Yuen, A. Y. (2019). The buffering effect of awe on negative 

affect towards lost possessions. The Journal of Positive Psychology, 14(2), 156-165. 

https://doi.org/10.1080/17439760.2017.1388431 

Kuhn, D. (2000). Metacognitive development. Current directions in psychological science, 

9(5), 178-181. https://doi.org/10.1111/1467-8721.00088 

Levine, M., Prosser, A., Evans, D., & Reicher, S. (2005). Identity and emergency 

intervention: How social group membership and inclusiveness of group boundaries 

shape helping behavior. Personality and social psychology bulletin, 31(4), 443-453. 

https://doi.org/10.1177/0146167204271651 

Lewis, M., Stanger, C., Sullivan, M. W., & Barone, P. (1991). Changes in embarrassment as 

a function of age, sex and situation. British Journal of Developmental Psychology, 

9(4), 485-492. https://doi.org/10.1111/j.2044-835X.1991.tb00891.x 

Lewis, M., & Sullivan, M. W. (2005). The development of self-conscious emotions. In: A.J. 

Elliot  & C.S. Dweck (Eds.), Handbook of Competence and Motivation (pp. 185-201). 

The Guilford Press.  



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             39 

 

 

Litman, L., Robinson, J., & Abberbock, T. (2017). TurkPrime.com: A versatile 

crowdsourcing data acquisition platform for the behavioral sciences. Behavior 

Research Methods, 49(2), 433-442. https://psycnet.apa.org/doi/10.3758/s13428-016-

0727-z 

Marini, Z., & Case, R. (1994). The development of abstract reasoning about the physical and 

social world. Child Development, 65(1), 147-159. https://doi.org/10.2307/1131372 

Maslow, A. H. (1964). Religions, values, and peak-experiences (Vol. 35). Ohio State 

University Press. 

McPhetres, J. (2019). Oh, the things you don’t know: awe promotes awareness of knowledge 

gaps and science interest, Cognition and Emotion, 33(8), 1599-1615. 

https://doi.org/10.1080/02699931.2019.1585331 

Michalson L., Lewis M. (1985) What do children know about emotions and when do they 

know It?. In: Lewis M., Saarni C. (eds) The Socialization of Emotions. Genesis of 

Behavior, (Vol. 5, pp. 117-139). Springer. 

Neal, D. M. (1993). A further examination of anonymity, contagion, and deindividuation in 

crowd and collective behavior. Sociological Focus, 26(2), 93-107. 

https://doi.org/10.1080/00380237.1993.10571000 

Oveis, C., Cohen, A. B., Gruber, J., Shiota, M. N., Haidt, J., & Keltner, D. (2009). Resting 

respiratory sinus arrhythmia is associated with tonic positive emotionality. Emotion, 

9(2), 265–270. https://doi.org/10.1037/a0015383 

Piff, P. K., Dietze, P., Feinberg, M., Stancato, D. M., & Keltner, D. (2015). Awe, the small 

self, and prosocial behavior. Journal of Personality and Social Psychology, 108(6), 

883–899. http://dx.doi.org/10.1037/pspi0000018 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             40 

 

 

Pilgrim, L., Norris, J. I., & Hackathorn, J. (2017). Music is awesome: Influences of emotion, 

personality, and preference on experienced awe. Journal of Consumer Behaviour, 

16(5), 442-451. https://doi.org/10.1002/cb.1645 

Prade, C., & Saroglou, V. (2016). Awe’s effects on generosity and helping. The Journal of 

Positive Psychology, 11(5), 522-530. https://doi.org/10.1080/17439760.2015.1127992 

Prade, C. (2022). Awe in childhood: Conjectures about a still unexplored research area. 

Frontiers in Psychology, 13, 791534-791534. 

Preston, J. L., & Shin, F. (2017). Spiritual experiences evoke awe through the small self in 

both religious and non-religious individuals. Journal of Experimental Social 

Psychology, 70, 212-221. https://doi.org/10.1016/j.jesp.2016.11.006 

Rivera, G. N., Vess, M., Hicks, J. A., & Routledge, C. (2020). Awe and meaning: Elucidating 

complex effects of awe experiences on meaning in life. European Journal of Social 

Psychology, 50(2), 392-405. https://doi.org/10.1002/ejsp.2604 

Rosnay, M. D., & Harris, P. L. (2002). Individual differences in children's understanding of 

emotion: The roles of attachment and language. Attachment & Human Development, 

4(1), 39-54. https://doi.org/10.1080/14616730210123139 

Ruba, A. L., & Pollak, S. D. (2020). The development of emotion reasoning in infancy and 

early childhood. Annual Review of Developmental Psychology, 2, 503-531. 

https://doi.org/10.1146/annurev-devpsych-060320-102556 

Rudd, M., Vohs, K. D., & Aaker, J. (2012). Awe expands people’s perception of time, alters 

decision making, and enhances well-being. Psychological Science, 23(10), 1130-

1136. https://doi.org/10.1177/0956797612438731 

Saroglou, V., Buxant, C., & Tilquin, J. (2008). Positive emotions as leading to religion and 

spirituality. The Journal of Positive Psychology, 3(3), 165-173. 

https://doi.org/10.1080/17439760801998737 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             41 

 

 

Shiota, M. N., Campos, B., & Keltner, D. (2003). The faces of positive emotion: Prototype 

displays of awe, amusement, and pride. Annals of the New York Academy of 

Sciences, 1000(1), 296-299. https://doi.org/10.1196/annals.1280.029 

Shiota, M. N., Keltner, D., & Mossman, A. (2007). The nature of awe: Elicitors, appraisals, 

and effects on self-concept. Cognition and Emotion, 21(5), 944-963. 

https://doi.org/10.1080/02699930600923668 

Stamkou, E., Brummelman, E., Dunham, R., Nikolic, M., & Keltner, D. (2023). Awe Sparks 

Prosociality in Children. Psychological Science, Advance online publication. 

https://doi.org/10.1177/09567976221150616 

Starmans, C. (2017). Children's Theories of the Self. Child Development, 88(6), 1774-1785. 

https://doi.org/10.1111/cdev.12951 

Stellar, J. E., Cohen, A., Oveis, C., & Keltner, D. (2015). Affective and physiological 

responses to the suffering of others: Compassion and vagal activity. Journal of 

Personality and Social Psychology, 108(4), 572–585. 

https://doi.org/10.1037/pspi0000010 

Stellar, J. E., Gordon, A. M., Piff, P. K., Cordaro, D., Anderson, C. L., Bai, Y., ... & Keltner, 

D. (2017). Self-transcendent emotions and their social functions: Compassion, 

gratitude, and awe bind us to others through prosociality. Emotion Review, 9(3), 200-

207. https://doi.org/10.1177/1754073916684557 

Stellar, J. E., Gordon, A., Anderson, C. L., Piff, P. K., McNeil, G. D., & Keltner, D. (2018). 

Awe and humility. Journal of Personality and Social Psychology, 114(2), 258. 

https://doi.org/10.1037/pspi0000109 

Sturm, V. E., Datta, S., Roy, A. R., Sible, I. J., Kosik, E. L., Veziris, C. R., ... & Keltner, D. 

(2022). Big smile, small self: Awe walks promote prosocial positive emotions in older 

adults. Emotion, 22(5), 1044–1058. https://dx.doi.org/10.1037/emo0000876 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             42 

 

 

Takano, R., & Nomura, M. (2022). Neural representations of awe: Distinguishing common 

and distinct neural mechanisms. Emotion, 22(4), 669–677. 

https://doi.org/10.1037/emo0000771 

Thompson, R. A., & Hoffman, M. L. (1980). Empathy and the development of guilt in 

children. Developmental Psychology, 16(2), 155. https://doi.org/10.1037/0012-

1649.16.2.155 

Uttal, D. H., O’Doherty, K., Newland, R., Hand, L. L., & DeLoache, J. (2009). Dual 

representation and the linking of concrete and symbolic representations. Child 

Development Perspectives, 3(3), 156-159. https://psycnet.apa.org/doi/10.1111/j.1750-

8606.2009.00097.x 

Vaish, A., & Savell, S. (2022). Young children value recipients who display gratitude. 

Developmental Psychology, 58(4), 680–692. https://doi.org/10.1037/dev0001308 

Van Cappellen, P., & Saroglou, V. (2012). Awe activates religious and spiritual feelings and 

behavioral intentions. Psychology of Religion and Spirituality, 4(3), 223–236. 

https://doi.org/10.1037/a0025986 

Valdesolo, P., & Graham, J. (2014). Awe, uncertainty, and agency detection. Psychological 

Science, 25(1), 170-178. https://doi.org/10.1177/0956797613501884 

Valdesolo, P., Shtulman, A., & Baron, A. S. (2017). Science is awe-some: The emotional 

antecedents of science learning. Emotion Review, 9(3), 215-221. 

https://doi.org/10.1177/1754073916673212 

Wellman, H. M., & Banerjee, M. (1991). Mind and emotion: Children's understanding of the 

emotional consequences of beliefs and desires. British Journal of Developmental 

Psychology, 9(2), 191-214. https://doi.org/10.1111/j.2044-835X.1991.tb00871.x 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             43 

 

 

Wellman, H. M., Harris, P. L., Banerjee, M., & Sinclair, A. (1995). Early understanding of 

emotion: Evidence from natural language. Cognition & Emotion, 9(2-3), 117-149. 

https://doi.org/10.1080/02699939508409005 

Wellman, H. M., Phillips, A. T., & Rodriguez, T. (2000). Young children's understanding of 

perception, desire, and emotion. Child Development, 71(4), 895-912. 

https://doi.org/10.1111/1467-8624.00198 

Widen, S. C., & Russell, J. A. (2003). A closer look at preschoolers' freely produced labels 

for facial expressions. Developmental Psychology, 39(1), 114–128. 

https://doi.org/10.1037/0012-1649.39.1.114 

Widen, S. C., & Russell, J. A. (2008). Children acquire emotion categories gradually. 

Cognitive Development, 23(2), 291–312. 

https://doi.org/10.1016/j.cogdev.2008.01.002 

Yaden, D. B., Haidt, J., Hood, R. W., Jr., Vago, D. R., & Newberg, A. B. (2017). The 

varieties of self-transcendent experience. Review of General Psychology, 21(2), 143–

160. https://doi.org/10.1037/gpr0000102 

Yaden, D. B., Iwry, J., Slack, K. J., Eichstaedt, J. C., Zhao, Y., Vaillant, G. E., & Newberg, 

A. B. (2016). The overview effect: Awe and self-transcendent experience in space 

flight. Psychology of Consciousness: Theory, Research, and Practice, 3(1), 1–11. 

https://doi.org/10.1037/cns0000086 

Yaden, D. B., Kaufman, S. B., Hyde, E., Chirico, A., Gaggioli, A., Zhang, J. W., & Keltner, 

D. (2019). The development of the Awe Experience Scale (AWE-S): A multifactorial 

measure for a complex emotion. The Journal of Positive Psychology, 14(4), 474–488. 

https://doi.org/10.1080/17439760.2018.1484940 

 

 



CHILDREN APPRECIATE AWE-INSPIRING EXPERIENCES             44 

 

 

 

 

 

 


