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The shock of Awe experience to our
soul is more directly on cognitive
well-being than affective well-
being

Yimiao Chen?, Fawen Hu?, Qianguo Xiao*** & Zhenhui Liu%?**

Previous research has demonstrated that the experience of awe can alleviate negative emotions,

such as stress related to life and career, consequently enhancing overall happiness. Drawing from the
broaden-and-build theory of positive emotions, the mechanism through which awe mitigates stress
and enhances happiness lies in its capacity to restructure an individual’s original cognitive framework
and foster a more open-minded approach to problem-solving. This, in turn, facilitates the cultivation
of both physical and mental resources, including the enhancement of psychological resilience, thereby
empowering individuals to better rebound from adversity and pressure. The study seeks to validate
this perspective. In this study, 342 Chinese college students (awe group, pleasant group and neutral
group) were investigated to test the effects of awe on cognitive well-being and affective well-being
using a recall priming task paradigm. Results indicated that: (1) compared with pleasant and neutral
groups, awe experience not only had a direct effect on cognitive well-being (life satisfaction), but it
also had a significant indirect effect on cognitive well-being through a mediating variable - resilience.
However, (2) awe experience had no direct effect on affective well-being (emotional balance),
although the mediating effect of resilience was significant. This suggested that awe, as a transcendent
positive experience, might have different effects or mechanism on individuals’ cognition and emotion
evaluation.
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Subjective well-being is a primary indicator for assessing individuals’ physical and mental health. It encompasses
emotional responses, satisfaction with various life domains, and an overall assessment of life satisfaction,
which is manifested as kinds of spiritual and material experiences!?. Most scholars contend that subjective
well-being is a broad category of phenomena and a multidimensional construct containing cognitive and
emotional components. The cognitive component generally takes life satisfaction as an indicator to reflect
an individual’s overall assessment of life status, including work, family, health, financial status and self, while
the emotional component often takes emotional balance as an indicator, reflecting an individual’s capacity to
balance positive and negative emotions®~’, as negative emotions are not the opposite of positive emotions®. For
instance, Bradburn® emphasized that subjective well-being is the outcome of individuals’ equilibrium between
positive and negative emotions. Although the cognitive and emotional components of subjective well-being are
two elements that cannot be completely independent, numerous studies have shown that they are two different
components>!%-12 with different structures and functions!*-!°, As previous empirical studies have found, people
rely on their emotional experience to judge how satisfied they are with their lives'®. These studies suggest that
differences in the two dimensions of cognitive well-being and affective well-being should be distinguished and
taken into account in the study of subjective well-being. At the same time, these studies suggest that different
emotional stimuli may have different effects on cognitive well-being (e.g., overall life satisfaction) and affective
well-being (e.g., emotional balance). For example, the effects of awe on cognitive well-being and emotional well-
being differ according to age!”.
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Awe

Awe is a complex and profound emotional response characterized by feelings of wonder, admiration, and
reverence, often in response to something vast, majestic, or beyond ordinary human comprehension'®. It is
commonly evoked by experiences in nature, art, spirituality, or majestic events. The awe state of the subjects were
induced through watching awe-eliciting video (e.g., a 5-min montage of clips from the BBC’s Planet Earth'®),
recalling awe-eliciting events or other narrative missions?*! in many past investigations. Many scholars admitted
that awe included negative factors based on threat such as fear'®?2, and there may be cultural differences between
East and West about connotation of awe?*%; however, whether the emotional experience by awe was positive
or negative, its effect seems to be more positive on multiple aspects. Some studies have shown that awe has a
positive promoting effect on people’s physical and mental health and subjective well-being?>—!. For example, a
recent study by Anderson, Monroy, & Keltner?® found that arousing people’s awe experience through outdoor
activities (e.g., rapid drifting) predicted changes in an individual’s well-being and stress-related symptoms one
week later, and improved people’s daily life satisfaction compared to general positive emotions.

Awe and cognitive well-being, affective well-being

Overall, the positive impact of awe on life satisfaction and happiness generally operates through the following
psychological pathways: (1) Awe mitigates the influence of negative emotions such as life and work pressure,
thereby enhancing life satisfaction and happiness*>3*~%°. (2) Awe-inducing natural scenes and phenomena elicit
unique emotional effects and behavioral inhibitory control effects?31:36:3, fostering traits such as the sense of
small-self, humility, time perception, reduced aggression, mood improvement, and a pro-social orientation®-*!.
(3) Awe experiences enhances the meaning of life?”2, prompting individuals to pursue spiritual fulfillment over
material pleasures®!*%31. These shifts undoubtedly contribute to increased life satisfaction and happiness. Ke and
Zhao et al.*’ have found that awe can reduce an individual’'s materialism level and weaken an individual’s desire for
money*, reduce the need for possessions to enhance affective well-being®. In addition, daily positive emotional
experiences, such as awe, curiosity, and surprise, have been associated with lower levels of pro-inflammatory
cytokines, of which awe emerges as the most significant predictor of lower levels pro-inflammatory cytokines,
suggesting that positive emotional experiences not only make people feel better, but also, contributes to physical
and mental health?. In alignment with this, Monroy & Keltner*® propose that awe encompasses five processes
- neurophysiological shifts, diminished self-focus, heightened prosocial relationships, greater social integration,
and a greater sense of meaning, all of which are beneficial for overall well-being.

The aforementioned psychological processes underscore the cognitive aspect of awe. We contend that existing
studies have unveiled the transformative effect of awe, primarily evidenced by shifts in individuals’ thinking
styles and cognitive structure, characterized by increased flexibility and resilience in addressing life challenges,
and adept problem-solving abilities, which would enhance individuals’ emotional balance ability. This fosters
an increase in positive emotional experiences and a decrease in negative emotional experiences, rather than
positive emotions merely offsetting negative ones. Moreover, negative emotions are not the opposite of positive
emotions®, but more sense of inner peace. According to the Dynamic Equilibrium Theory?, individuals possess
stable personality traits that contribute to a specific life pattern and an average level of happiness. When this
normal life pattern is maintained, happiness tends to remain at a balanced level. Within the framework of
traditional Chinese culture, awe is frequently linked to the Zhong-Yong thinking style, facilitating a global
perspective that enables individuals to attain equilibrium between their internal and external environments?,
which is conducive to the balance of personal happiness, and emotional balance should be one of its concrete
manifestations®.

On the other hand, PA and NA are not simple binary relations. Studies have found that PA and NA are
asymmetrical in terms of reactivity, duration, and cognitive engagement. To maintain a positive sense of well-
being, one needs to balance more PA experience to compensate for each NA experience® ™. At the same time,
PA and NA are susceptible to efforts to manage or remedy these affective states®. However, attempting to
counteract or compensate for negative emotional experiences by actively seeking more happiness contradicts
the essence of happiness, as highlighted in the paradox of pursuing positive emotions®. Research suggests that
the more individuals pursue positive emotions, the less happiness they may experience, and they could even
risk damaging their physical and mental health®-. Moreover, this binary framework ignores the critical role of
equanimity in happiness. Pan et al.> through seven systematic studies, combined with behavioral experiments,
big data analysis and intervention studies, revealed the important role of awe in promoting a balanced state of
mind by shifting one’s temporal perspective on life events. It's shown that true happiness does not depend solely
on an increase in positive emotions or a decrease in negative emotions, and that awe allows people to respond
to emotional events with an balanced state of mind, regardless of their emotional valence, thereby improving
mental health and well-being. Based on the above analysis, it’s an interesting hypothesis that the experience of
awe may have a more direct impact on cognitive well-being than affective well-being, given the asymmetrical
nature of positive and negative affect. This could be an area for further research and exploration.

Awe, psychological resilience, and well-being

According to the broaden-and-build theory of positive emotions, positive emotions could broaden an individual’s
Novel thoughts, activities and relationships, and then build enduring personal resources (e.g., mindfulness, social
support, resilience, skills.), thereby bringing long-term adaptive benefits (e.g., health, survival, fulfillment.) to
the individual®’-%°. And awe is regarded as a positive emotional experience of self-transcendence, an epistemic
affection!®61, Tt has a revolutionary effect, can transform the original cognitive structure, and subsequently
construct new physical and mental resources for individuals, such as psychological resilience and hope. As a
result, individuals hold different perspectives and attitudes towards the same matter, handle problems more
peacefully, and ultimately obtain greater life satisfaction and happiness. A daily analysis conducted by Monroy
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et al.’ revealed that individuals who experienced more awe on a daily basis reported lower stress levels, fewer
physical health symptoms, and greater happiness. Due to their distinct cognitive effects, both awe and mindfulness
also have been linked to psychological resilience in coping with stressors arising from the COVID-19 pandemic
(a threatening situation), regardless of religious beliefs®*~%. These findings underscore the ability of individuals
with high psychological resilience to adapt to changing environments. Hence, it is speculated that the positive
impact of awe in alleviating individual and work-related pressures stems from its enhancement of psychological
resilience, with psychological resilience plays an intermediary role between the two?>**. Studies on awe and well-
being have drawn similar conclusions. A short-term (four-week) follow-up study has found that resilience plays
a mediating role between positive emotions and well-being. Individuals reported more personal growth goals
and eudaimonic well-being in the awe condition compared with pleasant and neutral conditions*>. However,
eudaimonic well-being is an assessment of an individual’s quality of life based on the realization of individual
potential. Suggestions have been made that evoking, experiencing, and reflecting on moments of awe through
‘awe narratives’ serves as a mindfulness technique that enhances individuals’ resilience and positively affects their
overall well-being®®. For example, improving resilience through awe practice has been shown to have positive
career development effects®. According to the functional (evolutionary) theory of emotion, awe can facilitate
individuals in better coping with and adapting to their environment®®’. Awe can confer selective advantages by
fostering the ability to create and revise abstract mental representations of the world, enhancing the processing
of new information in the environment, and bolstering cognitive flexibility (a core characteristic of psychological
resilience)*®%-71. And cognitive flexibility promotes individuals taking adaptive cognitive emotion regulation
strategies to improve life satisfaction’?. Based on the broaden-and-build theory of positive emotions and the
related studies mentioned above, awe experience could enhance individuals’ cognitive well-being and affective
well-being by fostering psychological resources such as psychological resilience.

Method

Participants

This study was conducted in June 2023 with approval from the Ethics Committee of the university where the
authors are affiliated. All procedures were conducted in accordance with the guidelines of the Declaration of
Helsinki. And informed consent was obtained from the participants before starting the program. Nine classes
were selected randomly from three universities in Sichuan, Inner Mongolia and Yunnan by convenience
sampling. A total of 404 college students volunteered to participate in the present study for compensation. After
excluding 62 invalid answers, there were 342 effective answers, representing a response rate of 84.7%. Of these,
117 were men and 225 were women; age (M + SD: 22.25+1.15); no history of psychosis.

Measures

Resilience scale: The resilience subscale of the Positive Psychological Capital Scale, developed by Zhang Kuo”3,
was used, in which seven items were set. For example, “when encountering setbacks, I can quickly recover”
Respondents answered these items on a 7-point Likert-type scale ranging from 1= “not at all” to 7= “very much
so.” The students scoring higher were more likely to have higher level of resilience. The fit indexes were x? /
df=2.69, NFI=0.95, TLI=0.92, CFI=0.96, RMSEA =0.07. The internal consistency coefficient a of the resilience
subscale was 0.83.

Subjective well-being (SWB): The subjective well-being questionnaire was from the International College
Survey (ICS)”*75. The Life Satisfaction (LS)'>7%, subscale included 5 items, for example, “I am satisfied with
my life” Respondents answered these items on a 7-point Likert-type scale ranging from 1= “strongly disagree”
to 7= “strongly agree” The students scoring higher were more likely to have higher satisfaction with life. The
Positive Affectivity (PA) subscale included 6 items: Enjoyment, wellness, uplifting, pride, gratitude, and love. The
students scoring higher were more likely to have higher frequency and levels of positive emotional experience.
The Negative Affectivity (NA) subscale included 8 items: Unpleasantness, sadness, anger, guilt, shame, worry,
stress, and jealousy. Respondents answered these items on a 7-point Likert-type scale ranging from 1= “almost
no emotion” to 7= “especially strong emotion” The students scoring higher were more likely to have higher
frequency and levels of recent negative affectivity experience. The fit indexes were x? /df=2.63, NFI=0.89,
TLI=0.91, CFI=0.93, RMSEA =0.07. The internal consistency coefficient a of the three subscales was 0.83, 0.79
and 0.81, respectively.

Procedure

Recall priming task. The participants were randomly assigned to three experimental conditions: Awe, pleasant,
and neutral, under which they were each asked to recall a particular event?!, as detailed as possible. A4 paper and
pen were used to complete the recall task. A meta-analysis study showed that images, videos, autobiographical
recall, and exposure to nature were effective in eliciting awe””. The Awe group was asked: “Please try to recall
a recently special experience during which you saw a particular panoramic view. Such as a sunset, a beautiful
scene, or any other moment in nature, that you feel it deeply awe-inspiring” The Pleasant group was asked:
“Please recall things that have made you feel very happy recently, such as watching movies with friends and
receiving gifts that you like very much.” Indicators under these two conditions included: “Now, try to immerse
yourself in this experience, remember how you felt, and what life was like at the time.” The Neutral group was
asked: “Please remember the routine things you did yesterday, such as getting up and washing, cleaning rooms,
washing clothes, taking class, etc., and please record them in a daily journal” At the end of the recollection,
participants reported their current feelings (angry, joy, awe, sadness, excitement, calm, boredom, fear) and
complete a 7-point self-rated scale (1- completely disagree, 7- completely agree).

Subsequently, they were asked to complete two scales: subjective well-being and resilience.
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Dependent variables | Awe Pleasant Neutral F n?
Awe 4.81+£1.93% [2.56+1.82° | 2.42+1.79" | 59.74°* | 0.26
Joy 3.98+2.01* | 4.54+1.84° |3.33+£1.64* | 12.40** | 0.10
Excitement 3.67+£2.07* | 3.87£2.06* |2.75+1.66" | 10.89*** | 0.09
Calm 3.4342.07* [3.80+1.93* |4.34+1.89° | 6.22** |0.04
Boredom 2.35+1.61* | 2.69+1.81% | 2.99+1.96" | 3.62* 0.02
Fear 229+1.60° | 1.95+1.49% | 1.82+1.51° | 3.05* 0.02
Angry 1.89+1.63* | 1.80+145° | 1.61+1.13° | 1.17 | 0.007
Sadness 2.51+1.81% | 2.02+1.57° |2.12+1.69¢ | 2.74 0.016

Table 1. Descriptive statistics (M + SD) and difference analysis of eight types of emotions among emotional
conditions. *p<0.05. **p<0.01. ***p <0.001.

Dependent variables | Awe | Joy Excitement | Calm | Boredom | Fear | Angry | Sadness
Awe 1

Joy 026" | 1

Excitement 0.347 | 0.78* 1

Calm -0.08 | -0.002 |-0.13* 1

Boredom -0.07 | -=0.11* | -0.07 0.30%* |1

Fear 0.21** | =0.16** | —=0.37** —-0.105 | 0.23** 1

Angry 0.11%* | =0.15* | —0.011 -0.083 | 0.11* 0.47*%* | 1

Sadness 0.17% | =0.20** | —0.029 =0.12* | 0.23** 0.61** | 047 |1

Table 2. Correlation analysis of eight types of emotions. *p <0.05. **p <0.01. ***p <0.001.

Elimination of invalid data: For the response to the recall task, the expert assessment method was used. Three
investigators independently judged whether a participant was consistently considered to provide too simple a
reply (including the situation of filling out with a “no” or blank) based on whether the subject has fully described
the basic content of the event, and if such a participant was assessed to be unable to meet the requirements of
emotional arousal, the data was excluded. A total of 62 participants’ data were excluded.

Common method bias test

In this study, psychological resilience, subjective well-being, and emotional experience levels were all measured
using a 7-point scale. Therefore, the Harman single-factor method was employed to test common method bias
in the survey data’®. The results showed that there were a total of four common factors with eigenvalues greater
than 1, and the first common factor explained 27.23% of the total amount of variation, which was less than the
critical criterion of 40%. This showed that common method bias was not severely weighted in the sample data.

Results

Emotion manipulation check

The independent variable was the emotional priming condition (awe, pleasant, neutral), and the dependent
variable was the degree of experience of eight types of emotions, and a one-way analysis of variance was
performed?®! (Table 1). There were differences in the emotional priming conditions for awe, happiness, excitement,
calmness, boredom, and fear, while the other two emotions did not show differences in priming conditions.
The post hoc test using Tukey’s HSD showed that the awe group had significantly greater awe than the neutral
and pleasant group, p<0.001 for both, and the awe group had significantly greater fear than the neutral group,
p=0.017; the pleasant group had significantly greater joy than the pleasant and awe group, p=0.001 and 0.022
for both; the neutral group had significantly greater calm than the pleasant and awe group, p=0.037 and 0.001
for both, the neutral group significantly greater boredom than the awe group, p=0.008, and the neutral group
had significantly less excitement than the pleasant and awe group, p<0.001 in both. There were no significant
differences in the remaining pairwise comparisons with p>0.05. There were no significant differences in the
remaining pairwise comparisons, with p values greater than 0.05. In general, in one of the conditions of awe,
pleasure and neutral, the corresponding emotional experience and accompanying emotions of the subjects were
significantly greater than those in the other two conditions, indicating that the three recall tasks initiated the
corresponding emotional experience of the subjects.

The correlation analysis among the eight emotions showed that (Table 2), there was a significant positive
correlation between awe and pleasure, excitement, fear, angry and sadness, p<0.01. There was a significant
positive correlation between pleasure and excitement, p<0.01, and a significant negative correlation between
pleasure and boredom, fear, angry and sadness, p<0.01. Calmness was positively correlated with boredom,
P <0.01, and negatively correlated with sadness, p <0.05. Excitement was negatively correlated with calm and fear,
Pp<0.05. Boredom was positively correlated with fear, angry and sadness, p <0.05. Fear was positively correlated
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Dependent variables | Awe Pleasant Neutral F n?

Resilience 433+0.92° |3.91+0.83% | 3.86+£0.89° | 9.59*** | 0.054
Positive affectivity 456+1.06° | 434+ 1.18% | 4.11+1.20° | 4.39* 0.025
Negative affectivity 3.02£0.97* [3.31£1.09° |3.21+£1.07° | 2.22 0.013

Life satisfaction 4.10+0.95 |3.60+1.15° |3.43+1.17° | 11.40*** | 0.063
Emotional balance 1.54+1.46° | 1.03£1.64° | 0.90+1.69° | 5.13** |0.029
Subjective well-being | 5.64+2.12% | 4.64+2.27° | 4.33+2.53" | 10.03*** | 0.056

Table 3. Descriptive statistics (M +SD) and difference analysis of resilience and well-being among emotional
conditions. *p<0.05. **p<0.01. **p <0.001.

Dependent variables | Resilience | Positive affectivity | Negative affectivity | Life satisfaction | Emotional balance | Subjective well-being
Resilience 1

Positive affectivity 0.40%% 1

Negative affectivity —0.45%* -0.07 1

Life satisfaction 0.43%% 0.45%* —0.23** 1

Emotional balance 0.58%% 0.76** —0.70%* 0.47%% 1

Subjective well-being | 0.51** 0.58** —0.37** 0.88** 0.65** 1

Table 4. Correlation analysis of resilience and well-being. *p <0.05. **p < 0.01. **p <0.001.

with angry and sadness, p < 0.01. There was a significant positive correlation between angry and sadness, p <0.01.
There was no significant correlation between other variables, p>0.05. The correlation analysis among the eight
emotions further substantiates the efficacy of emotional manipulation.

The effect of Awe experience on resilience and subjective well-being

Emotional balance is the difference between positive and negative affectivity. A series of one-way ANOVAs were
performed with resilience and each component of subjective well-being as dependent variables, and emotional
priming conditions as independent variables, and the results showed that there were significant emotional
differences in resilience, positive affectivity, and life satisfaction (Table 3).

The post hoc test using Tukey’s HSD showed that the resilience level of the awe group was significantly greater
than that of the pleasant group and neutral group, p<0.01 for both, and there was no significant difference
between the pleasant and neutral group; the positive affectivity level of the awe group was significantly greater
than that of neutral group, p <0.01, and there was no significant difference between the pleasant and awe group,
and between the pleasant and neutral group; the life satisfaction of the awe group was significantly greater than
that of the pleasant and neutral group, p <0.01, and there was no significant difference between the pleasant and
neutral group; the emotional balance level of the awe group was significantly greater than that of the pleasant
and neutral group, p <0.01, and there was no significant difference between the pleasant and neutral group; the
subjective well-being level of the awe group was significantly greater than that of the pleasant and neutral group,
p<0.001, and there was no significant difference between the pleasant and neutral group.

The correlation analysis between resilience and subjective well-being, as well as its various dimensions,
reveals (Table 4) a significant positive correlation between mental toughness and positive emotions, life
satisfaction, emotional balance, and subjective well-being (p<0.01). Conversely, no significant correlation is
observed between negative emotions and positive emotions (p>0.05), while a significant positive correlation is
evident among other variables (p <0.01).

The mediating role of resilience in the effects of emotional events (awe, pleasant, and
neutral conditions) on life satisfaction and emotional balance

Emotional priming conditions (awe, pleasant, and neutral conditions) were used as independent variables,
resilience as mediating variables, and life satisfaction as dependent variables. We tested the proposed mediating
effect using a bootstrapping procedure for mediator models recommended by Preacher and Hayes”>*. We
conducted this analysis with the PROCESS macro for SPSS®! using 10,000 bootstrap samples.

The overall mediation analysis results indicated a significant total effect, with F(2, 339)=11.40, p<0.001,
suggesting that not all relative total effects were equal to zero. The analysis of direct effects yielded F(2, 339) =5.36,
P <0.01, indicating that not all relative direct effects were zero as well. Furthermore, the 95% Bootstrap confidence
interval for the overall indirect effect was [0.004, 0.041], which excludes zero, indicating that not all relative
indirect effects are null.

In terms of the relative mediation analysis, the results were as follows: (1) The 95% Bootstrap confidence
interval for the relative indirect effect between the awe group and the pleasure group was [0.08, 0.30], which
does not include zero, indicating a significant mediation effect (a1 =0.46, b=0.39, alb=0.18). This implies that
the awe group exhibited a higher level of resilience than the pleasure group (al=0.46), which correspondingly
contributed to an increase in life satisfaction (b=0.39). The relative direct effect was also significant (c’I =0.26,
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p=0.034), indicating that after controlling for the indirect effect, the awe group reported higher life satisfaction
than the pleasure group. Furthermore, the relative total effect was significant (cI=0.44, p <0.001), with the effect
size of the relative mediation effect being 41%.

(2) Using the neutral group as a reference, the 95% Bootstrap confidence interval for the relative indirect effect
of the awe group compared to the neutral group was [0.10, 0.33], which excludes zero, indicating a significant
mediation effect (a2=0.51, b=0.39, a2b=0.20). This suggests that the awe group had a greater level of resilience
than the neutral group (a2=0.51), leading to a corresponding increase in life satisfaction (b=0.39). The relative
direct effect was significant (c2=0.39, p=0.001), indicating that, after controlling for the indirect effect, the awe
group had higher life satisfaction than the neutral group. Additionally, the relative total effect was significant
(c2=0.59, p<0.001), with an effect size for the relative mediation effect of 34%.

Emotional priming conditions (awe, pleasant, and neutral conditions) were used as independent variables,
resilience as mediating variables, and emotional balance as dependent variables. The methods used were the
same as above. The overall mediation analysis results indicated a significant total effect, with F(2, 339)=5.13,
p<0.01, suggesting that not all relative total effects were equal to zero. The analysis of direct effects yielded F(2,
339)=0.44, p>0.05, indicating that both of relative direct effects were zero. Furthermore, the 95% Bootstrap
confidence interval for the overall indirect effect was [0.006, 0.058], which excludes zero, indicating that the two
relative indirect effects were not both zero.

The results of the relative mediation analysis revealed the following: (1) Using the pleasure group as a reference,
the 95% Bootstrap confidence interval for the relative indirect effect of the awe group compared to the pleasure
group was [0.13, 0.42], excluding zero, indicating a significant relative mediation effect (a1=0.46, b=0.57,
alb=0.26). This means that the awe group exhibited a higher level of resilience compared to the pleasure group
(al=0.46), and the emotion balance in the awe group also increased correspondingly (b=0.57). The relative
direct effect was significant (c’1 =0.05, p=0.637), suggesting that after controlling for the mediating effect, the
emotion balance level in the awe group was higher than that in the pleasure group. The relative total effect was
also significant (cI1=0.32, p=0.016), with the effect size of the relative mediation effect being 81%. (2) Using
the neutral group as a reference, the 95% Bootstrap confidence interval for the relative indirect effect of the awe
group compared to the neutral group was [0.14, 0.46], excluding zero, indicating a significant relative mediation
effect (a2=0.51, b=0.57, a2b=0.29). This suggests that the awe group had a higher level of resilience compared
to the neutral group (a2=0.51), and the emotion balance in the awe group also correspondingly increased
(b=0.57). The relative direct effect was significant (¢’2=0.10, p=0.348), indicating that after controlling for the
indirect effect, the emotion balance level in the awe group was higher than that in the neutral group. The relative
total effect was significant (c2=0.40, p=0.003), with the effect size of the relative mediation effect being 73%.

Discussion

Through the recall priming experiment, the present study found that awe experience had a direct effect on
cognitive well-being (life satisfaction), as well as an indirect effect through resilience. This suggests that awe, as a
self-transcending positive affectivity, cannot only directly promote positive shifts in cognitive function, such as
reducing the need for cognitive closure’’, but also allow people to process new stimuli in the environment with
amore open and non-judgmental attitude and affect the overall assessment of individuals’ satisfaction with their
lives. At the same time, the mediating effect of resilience also shows that awe experience can also help to broaden
and build the psychological resources and cognitive flexibility of individuals, because cognitive flexibility is one
of the main representations of resilience®>#?, which is reflected in the response process of individuals in the face
of life stress events or adversity. From the perspective of evolutionary psychology, resilience is a psychological
mechanism formed by people in the process of solving adaptive problems®. One of its important features is
meaning seeking®. The shocking awe experience may actively expand and meet the individual’s need for seeking
meaning, increase the meaning of life by stimulating the pursuit of goals®® and improve the individual’s life
satisfaction®”. According to the PERMA Model of Happiness®, the pursuit of the meaning of life means that
people are committed to some goal or activity that they think they are beyond themselves, and positive emotions
(awe) are all essential elements of happiness in life. Consistent with the existing research conclusions, awe
experience can improve the quality of individual resilience, which in turn promotes people’s self-assessment of
life satisfaction®-1.

In addition, this study showed that life satisfaction was significantly greater in the awe condition compared
to pleasant and neutral condition, and there was no significant difference between the pleasant and neutral
conditions. This suggests that awe is a positive affectivity distinct from self-directed feelings such as pleasure.
Based on the findings of this study, the explanation may relate to the different motivational orientations of these
two emotions and their cognitive functions. Awe experiences are a form of transcendent emotional arousal, as
opposed to self-directed emotional arousal, which serves to actively expand or transform cognitive perspectives
and can foster a sense of connectedness, accommodation, and sacredness with a larger existence. These awe-
related experiences could reduce an individual’s level of materialism and desire for money*>*4. Joy, on the other
hand, is conceptualized as a hyperarousal response to a reward®>** and is an emotional experience characterized
by self-orientation that focuses more on the actual “sense of acquisition” for the individual. Research has shown
that pleasantness is associated with improvements in resources experienced, such as receiving a reward or
obtaining something valuable®*. When individuals place greater importance on the acquisition and improvement
of material goods or resources, their sense of well-being is often diminished®>. As mentioned above, awe
promotes the practice of zhongyong thinking and balanced state of mind, and it may be associated with temporal
distancing®®, concepts often associated with older people with rich life experiences, socioemotional selectivity
theory (SST)%, as people age, their motivation to pursue emotionally meaningful goals and activities increases,
they view fame and wealth with a more open attitude, and they tend to be more peaceful, balanced, and impartial
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when addressing life’s challenges. These factors undoubtedly contribute to the cognitive aspects of an individual’s
experience of life satisfaction.

On the other hand, this study found that the awe experience had no direct effect on affective well-being,
rather, it required the mediating role of resilience to exert its effect. This finding is consistent with previous
research®°17-99 Awe experience can stimulate an individual’s higher level of resilience, and those with high
resilience are more likely to experience and express positive affectivity'?, thereby improving their overall
affective well-being®®. According to cognitive evaluation theory, how individuals interpret and evaluate their
experiences influences their emotional responses!®!. When people experience awe, they may reframe their own
challenges and stresses as insignificant in comparison to the awe experience. This cognitive shift can boost
resilience, enabling individuals to better manage negative emotions and maintain positive emotions. This study
showed that positive affectivity of in awe condition was significantly greater than that in the pleasant and neutral
condition, and no significant difference was found between the pleasant and neutral conditions; there were no
significant differences in negative affectivity across the three groups. Additionally, the results indicated that
pleasant emotions did not directly or indirectly influence individuals’ self-assessment of affective well-being
through resilience. This may be related to the fact that awe elicits higher levels of positive experiences through
resilience. The study performed by Rankin et al.!%? indicated that awe experience was associated with greater
positive affectivity and, to a lesser extent, lower negative affectivity and anxiety. Furthermore, this finding
reiterates that awe, as a positive affectivity transcending self-orientation, appears to have a more powerful
broaden-and-build function in eliciting positive feelings and transforming cognitive perspectives than self-
oriented positive affectivity.

Furthermore, based on the two mediation models (Figs. 1 and 2), it can be observed that the effect of awe
experience on cognitive well-being and affective well-being exhibited a disjunction, a significant direct effect on
cognitive well-being but none on affective well-being. This may be related to differences in the connotations of
cognitive well-being and affective well-being. When people assess their cognitive well-being, they tend to assess
the overall and global nature of their living environment, whereas when assessing affective well-being, they more
frequently report specific recent activities and events!?, and compare and balance the advantages of positive and
negative affectivity experiences. Research has shown that when negative information is deemed highly relevant
to the self or important for other reasons, individuals in a positive mood may process this information more
carefully and truthfully than those in a neutral mood. If our subjective well-being or self-worth falls below a
certain threshold, we experience a hedonic debit that prompts us to act in ways that restore our emotions and
enhances our self-esteem!%*. This means that when assessing positive and negative feelings in specific recent
activities or events, even individuals in a positive mood will take this negative information seriously, which
requires additional cognitive and psychological resources. Therefore, such an assessment of affective well-being
may demand greater positive resources and energy to compensate for or offset the negative effects caused by
adverse experiences. As a result, awe, as a positive affectivity with “transformative effects”, is also challenging to
directly translate into improved affective well-being. This result can also be explained by the cognition-emotion
processing system theory'%. The transformative effects of awe experience may be reflected through the cognitive
cold processing system, achieving the goal of self-regulation, rather than eliciting rapid emotional responses.
Therefore, there are differences in the effects of awe experience on CWB and AWB.

Of course, such results may also be related to the limitations of the experimental design. Because awe is not
as readily apparent in everyday life as emotions such as anxiety, simply recalling a specific emotional event may

Resilience

al=0.46%* b=0.39%%*

@2=0.5]1%**

Awe(vs. P) LS

¢’ 1=0.26**

Awe(vs. N)

Fig. 1. The mediating effect model of resilience between emotional conditions and life satisfaction (LS).
P =pleasant; N =neutral. Unstandardized coeflicients are displayed. *p <0.05, **p<0.01, ***p <0.001.
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al=0.46%**

Resilience

b=0.57%**
g2=0.5]1%**

Awe(vs. P)

EB

¢ 1=0.05

Awe(vs. N)

Fig. 2. The mediating effect model of resilience between emotional conditions and emotional balance (EB).

not induce sufficient awe. Fredrickson et al. found through mathematical modeling that people’s wellness and
prosperity can be significantly positively affected only when the ratio of positive to negative emotions reaches
or exceeds 3:1°°. For this reason, further studies are needed to further improve the experimental paradigm and
conditions, and to increase the arousal level of awe emotions so as to test the related hypotheses.

Limitations and future directions

There are still some limitations in this study that need to be examined in future studies. First, as always in
psychological studies, only some highly educated younger students were enrolled to explain the world. However,
as awe experiences increase with higher age, and the triggers might be differently connected with memories from
their life. For example, Ebert et al.!% proposed that in the same awe videos, the degree of awe experience of the
elderly is significantly higher than that of the young, even for happy videos. In general, it is consistent with the
theory of social emotional selection that the emotional responses of awe and joy caused by videos are related to
the happiness of all age groups. In line with this, one study using a larger age range (18-89) suggested that age
moderates the effect of awe on cognitive well-being, but not emotional well-being!”. On the other hand, due to
differences in personal attitudes, experiences, social resources, and health conditions, the elderly are still highly
resilient and differ from young adulthood and early and middle adulthood. The mechanism of mental resilience
at different ages is a change between dynamic and static balance!?-1%. Two studies show that the selection of
college students in this study has led to the results that there are still doubts about the personal developmental
characteristics of awe and resilience, and future studies should further verify: In different age stages, whether
there is a difference between the awe experience and the cognitive well-being and emotional well-being, and the
stability of this difference, in addition, whether the mediating effect of psychological resilience is stable. Second,
it would make more sense if further study could assesses frequency/duration of awe experiences over time or
levels of dispositional awe (DPES)”! to predict subjective well-being and resilience. Most of the existing studies
use cross-sectional studies to classify state awe and trait awe. The former, such as the use of video to induce awe'®,
has not been repeated to explore the depth and breadth of the impact of the experience on individuals. Even if the
recall priming task?! is used, it only makes up some in the time dimension, but does not solve the fundamental
problem; for the latter, whether there are differences in the connotation definition of awe trait in different cultures
is limited by the research paradigm'!'?, and the existing research cannot fully answer this question. Therefore,
future studies should consider both state awe and dispositional awe, and adopt a combination of questionnaire
measurement and behavioral experiments, and a combination of longitudinal and horizontal data to establish
a more directional causal relationship model between awe, psychological resilience and well-being (cognitive
well-being and emotional well-being).

Conclusions

This present study is intended to investigate the relationship between the awe experience and the cognitive and
affective components of well-being, as well as the mediating role of resilience in it, by using a recall priming
paradigm. The results suggested that awe experience can affect cognitive well-being both directly and indirectly
through resilience, compared with the pleasant and neutral conditions. However, for affective well-being, awe
experience only has a mediating effect of resilience. The implications of this study are that in the process of
university education, incorporating the element of awe, constructing better physical and mental resources and
optimizing mental models can help college students to deal with daily life and interpersonal problems wisely,
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cope with the pressure from study and employment, and thus improve their physical and mental health, life
satisfaction and happiness. Therefore, this study has certain psychological significance and practical value.

Data availability
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