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Abstract

This paper replicates Stellar and colleagues’ 2018 study involving an experimental manipulation of awe us-
ing standardized video induction, as well as proposing and testing out an additional hypothesis. The previous
study hypothesized that watching an awe-inducing video would lead participants to disclose fewer strengths
when writing about their self-perceived strengths and weaknesses. In addition to the replication, we hypoth-
esized that participants with higher scores of depressive symptomatology (DS) would list fewer strengths due
to diminished self-concept and self-efficacy. Ninety-four undergraduate psychology students were recruited
from McGill University ranging from 18 to 35 years of age. Participants were randomly assigned to either the
awe-inducing or neutral video condition and then filled outmeasures of humility, emotional reactions, and DS.
In contradiction with the original study, participants in the awe condition and the neutral condition did not
significantly differ in their ratio of disclosed strengths to weaknesses, therefore no significant correlations were
found between awe and humility or humility and depression. Additionally, results indicated that participants
with greater DS did not list fewer strengths than those scoring lower on the Center for Epidemiologic Studies
Depression Scale (CES-D). We were unable to directly replicate the original study and thus rejected our alter-
nate hypothesis. This study had various potential limitations, among which are the possibilities of self-report
bias, issues regarding convenience sampling, and bias due to time constraints. The current study advances the
literature by examining depression as it relates to awe and humility. Further research is needed to differentiate
lab-induced awe from natural experiences of awe and to identify possible moderating factors on humility.

Introduction

According to Lee & Ashton (2005, in Stellar et al., 2018), humility involves
a stable, sincere, and non-restrictive view of one’s self, in conjunction with
a recognition of the value of things external to the self1. Humility is a foun-
dational virtue that acts as a counterforce to self-centered tendencies like
entitlement, arrogance, and narcissism, and is essential to living in social
groups1. Despite this significance, little is known about how this virtue can
be bolstered1. To address this gap, Stellar and colleagues posited that hu-
mility could be influenced by experiences of awe, such as encounters with
forces or situations that are immeasurable and cerebrally profound. And
through this encounter, awe has the capacity to induce a dramatic shift
in an individual’s self-concept, characterized by a reduced sense of self1.
In other words, experiencing awe would generate greater humility. Across
five studies, Stellar and colleagues aimed to explore the connection between
awe and humility, assessing whether momentary experience of awe could
promote humility by using an appraisal-tendency framework to clarify the
underlying process behind this effect1.

This paper focuses on a replication of Stellar and colleagues’ third study,
which involved an experimental manipulation of awe using standardized
video induction, as well as proposing and testing out a new additional hy-
pothesis1. In the original study, humility was evaluated as a behavioural
measure, such that greater humility was operationalized as amore balanced
presentation of one’s own strengths and weaknesses to other people, such
as less bragging or self-promotion1. Furthermore, the hypothesis for this
investigation posited that, in contrast to a neutral control condition (i.e.,
a video about fence building), momentary experiences of awe induced by
a video illustrating the universe expanding would lead to a more equitable
disclosure of personal strengths and weaknesses1. This hypothesis is im-
portant as it could be a first step towards eventually using inductions of

awe to promote humility in people.

In alignment with their aforementioned hypothesis, the induction of awe
prompted participants to exhibit greater humility, as manifested in their
disclosure of fewer personal strengths than participants in the neutral con-
dition1. However, there was no effect of condition on the number of
weaknesses listed by participants1. Given that the experimental condition
evoked more happiness and awe, a multiple regression analysis was con-
ducted using awe and happiness as predictors of humility1. The original
results revealed that neither awe nor happiness were significant predictors,
indicating the inability to establish the distinctive impact of awe, as self-
reports of this emotion did not forecast levels of humility1.

Additional Hypothesis

A recent systematic review found that the mean prevalence of depression
in university students to be 30.6%, higher than themean of 9% found in the
general population (SD=3%). Thus, due to the inconclusive findings of the
original study, as well as the results from the systematic review regarding
our participant sample, we hypothesize that depression levels might me-
diate humility (more so than awe). Accordingly, we consider the possibil-
ity that depression, as a potential confound, could have influenced partici-
pants’ written self-evaluation, since having a negative view of oneself, or a
negative self-schema, has been reliably linked with depressive symptoma-
tology (DS)2–5. Hence, our proposed alternative hypothesis is that par-
ticipants with greater depressive symptomatology, as measured by higher
scores on the Center for Epidemiologic Studies Depression Scale (CES-D),
will report fewer strengths and thus greater humility than participants with
less DS, in both control and experimental conditions. To test this alternate
hypothesis, we first replicated the original third study by Stellar and col-
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leagues and then had participants fill out the CES-D. Finally, our hypoth-
esis is relevant to the original conclusions of Stellar et al. since we believe
listing fewer strengthsmay bemediated by self-diminishment that is linked
to participants’ DS rather than humility, since self-diminishment in depres-
sion is thought to be related to negative self-concept, whereas humility is
usually concerned with a more neutral view of yourself, a lack of pride, or
not considering yourself to be “better than others”.

Methods

Participants

We attempted to recruit 104 participants for the study, as the original study
we were replicating, Study 3 of Stellar et al. (2018), had 104 participants
recruited online, with a final sample of 85 participants. Recruitment was
conducted through Sona Systems, a research platform affiliatedwithMcGill
University in which participants were presented with a general outline of
the study and its various requirements. Due to limitations in the student
study pool, our participant sample consisted of 94 undergraduate psychol-
ogy students recruited from McGill University ranging from 18 to 35 years
of age. Participant gender and age were not self-reported during the study
procedure, so we are unable to make any inferences about differences be-
tween ours and the original study’s demographic samples. The participants
voluntarily chose to participate for 0.5% psychology course credit as an in-
centive, which could be applied towards a psychology course that they were
registered in. We were one of two research teams concurrently replicating
the Stellar et al. (2018) study, therefore participation restrictions were im-
plemented as participants who took part in this study could not participate
in the other replication of the original study, and vice versa, to reduce va-
lidity issues.

Procedure

Data was collected from November 2nd to November 17th, 2023. Partici-
pants arrived at the lab and were provided with brief instructions on where
to sit and how to proceed with the study. Using a between-subjects post-
test experimental design, participants were randomly assigned to either the
experimental (awe) or control (neutral) conditions. Participants in the awe
condition watched a two-minute video meant to depict the expansiveness
of the universe as it slowly zoomed out fromplanet Earth and exposedmore
and more of the universe. Participants in the neutral condition watched a
two-minute instructional video on how to build a fence. In previousmood-
induction-based studies, this video was not shown to elicit strong emotions
in participants other than relaxation and calm6.

Measures

Participants were instructed towatch a two-minute video viewed on a desk-
top computer screen in a university computer laboratory. As multiple par-
ticipants completed the study in the lab at the same time, alternating com-
puters were used to seat participants, allowing for a minimum distance of
2 meters between them. Participants were also provided with headphones
to hear the audio from the video. The same videos from YouTube used
by the original study were used in this replication study. Once the video
ended, they were automatically directed to a new page of the survey where
they were instructed to write about their strengths, followed by their weak-
nesses, for two minutes. They were instructed to write as though they were
discussing their qualities with a person they just met, to standardize the re-
sponse type across participants as well as augment the interactive nature of
the online setting to be more in line with the other 4 studies of the origi-
nal paper, all of which were conducted in-person1. A timer was visible to

participants to show them how much time they had left. Once the timer
ended, the survey automatically advanced to a new page where the partic-
ipants were instructed to report how much awe, happiness, fear, wonder,
and amazement they felt while watching the video. They scored their feel-
ings on a scale of 1 (not at all) to 7 (very much). They were then asked
questions meant to address their comprehension and completion of this
portion of the study, such as explaining what the video was about, what
they believed the study to be about, and if the video loaded properly and
played all the way through.

Participants were then prompted to complete the Center for Epidemio-
logic Studies Depression Scale (CES-D) to measure their level of depressive
symptomatology over the last week. The CES-D is a self-report scale mea-
suring depressive symptoms that is meant to be used in the general pop-
ulation. The measure consists of questions selected to identify how often
participants experienced depressive symptoms in the past week7. Partici-
pants were presented with statements such as “I felt fearful”, “I was happy”,
“I was bothered by things that usually don’t bother me”, and “I enjoyed
life” and were asked to indicate how often they felt such a way in the last
week using a Likert Scale from Rarely or none of the time (less than 1 day) to
Most or all of the time (3-4 days). Higher scores on the measure indicated
more depressive symptoms, with scores of 16 or higher being indicative of
a risk for clinical depression7. Though various shortened versions exist (for
example, a 10-item version), the complete 20-item scale was used on par-
ticipants (See Appendix A) as it only requires an average of five minutes
to complete by the general population who do not suffer from cognitive
impairments8.

Consistent with Stellar et al., once data was collected, two coders were as-
signed to read participants’ responses and count the number of strengths
and weaknesses stated1. The original study did not make any mention of
what coding rules were followed by raters during the analysis. Thus, prior
to the start of coding, a codebook was established. Various ideas and issues
were established prior to coding and subsequently translated into formal
rules that coders were to follow while rating the number of strengths and
weaknesses written by participants (See Appendix B). Coders were strictly
informed not to communicate once coding began. Discussion about par-
ticipants’ listed strengths and weaknesses was to be avoided both between
and within groups of raters to ensure no rater influenced another and bi-
ased the results. The average of the two coders was taken and considered
as the number of strengths and weaknesses listed by participants. Since
participant strengths and weaknesses were written free-form and coded by
rater pairs, interrater reliability was examined for each rater pair on raw
strength and weakness counts. Intraclass correlation coefficients measur-
ing agreement between rater pairs showed excellent reliability or accept-
able agreement for all examined response pairs save one, with the divergent
pair showingmoderate reliability and tentatively acceptable agreement, per
generally accepted threshold values. Further examination of the divergent
response pair showed one problematic observation. As there was no the-
oretical or pre-registered reason for modifying these observations per the
code book or previous literature, all data were retained for analysis. See
Appendix C for reliability ratings.

Results

Ninety-four participants completed the study. It is important to note that
a significant number of participants listed zero weaknesses, which led to
them being excluded from certain computations due to missingness re-
sulting from subsequent log-transformations. This participant attrition re-
sulting from analysis may impact the validity of our original study and is
discussed further in the next section. Similar to the replicated study, par-
ticipants described several strengths and weaknesses that were positively
skewed, so these variables were log transformed. Per the procedure of the
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previous study, the number of strengths was divided by the number of
weaknesses to arrive at a humility score for each participant1. The result-
ing scores were also not normally distributed; therefore, they too were log
transformed. All available participant data was used to run the analyses.

The analyses showed that participants in the awe and the neutral condition
did not significantly differ in their balance between strengths and weak-
nesses disclosed (i.e., their humility score, t(69) = –0.34, p = 0.438); see Ap-
pendix D for more information. This contradicts the original study, where
a significant difference was found, t(84) = 2.38, p = 0.02.

Next, strengths and weaknesses were examined individually, which is
where the original study found that participants in the awe condition re-
ported significantly fewer strengths and a similar number of weaknesses. In
the current study, participants in the awe condition reported slightly more
strengths (t(91) = 0.85, p = 0.397) and slightly more weaknesses (t(82)=
0.50, p = 0.618), and both those differences were not significant when com-
pared to the neutral condition; see Appendix E for more information. To
determine the overall effect of the awe manipulation on the variable of hu-
mility, the log-transformed variable of humility was regressed on reported
feelings of awe. There was no significant difference between awe and neu-
tral groups, F(1, 69) = 0.11, p = 0.738.

To ensure that the manipulation was successful in inducing awe in the par-
ticipants in the experimental condition, participant-reported feelings of
awe were regressed onto their condition. Results indicate that the exper-
imental condition was a significant positive predictor of awe scores, b1 =
2.85, t(91) = 8.80, p < 0.001. The average reported awe for participants in
the neutral condition was 2.13, t(91) = 9.33, p < 0.001. Participant condi-
tion accounted for R2

adjusted = 45.4% of the variance in reported awe. Sim-
ilar results were found when the same calculations were performed with a
composite of awe that included reported feelings of awe, amazement, fear,
and wonder. Experimental condition was a significant predictor of this awe
composite score, b1 = 2.55, t(91) = 12.10, p < 0.001, and participant condi-
tion accounted forR2

adjusted = 61.25%of the variance. These results confirm
that awe was significantly different between conditions and disparage the
manipulation failure as a potential explanation for a failure to replicate the
results of the original study. See Appendix F for a figure of these results.

In addition to the replication, it was alternatively hypothesized that partic-
ipants with higher scores of DS would list fewer strengths due to a dimin-
ished but non-negative self-concept and self-efficacy. Appendix G shows
a figure with respondents plotted by their total score on the CES-D and
the number of strengths reported. Participants wrote 4.8 strengths on av-
erage, and depression scores were 22.6, with a standard deviation of 10.7,
which is noteworthy in that the average participant would score as being at
moderate risk of DS per the approved cutoffs. Greater DS, as indicated by
higher CES-D scores, did not significantly predict the number of strengths
reported, b1 = –0.01, t(91) = –0.73, p = 0.470, and CES-D scores accounted
for R2

adjusted < 0.1 % of the variance.

Discussion

Stellar et al. conducted a study to investigate if there was an association be-
tween the feeling of awe and humility1. The study investigated whether the
feeling of awe would lead to humility through watching a video and then
listing personal strengths and weaknesses. They hypothesized that watch-
ing an awe-inducing video would lead participants to write fewer strengths
before writing their weaknesses. Their results demonstrated that their hy-
pothesis was correct, and they found a significant association between awe
and humility. This led the researchers to conclude that awe does in fact
induce humility1.

The goal of the current studywas to determinewhether these findings could
be replicated or if there was potentially another factor that could have af-
fected their results. We conducted a direct replication of the original study
and included a potential confound of depression1. We speculated that
the original study’s findings, wherein the participants in the experimen-
tal group listed fewer strengths but the same number of weaknesses, could
have been mediated by depression levels. Beck’s cognitive model of depres-
sion has found that depressive symptoms are a result of the negative cog-
nitive triad, meaning that people with depression are more prone to neg-
ative self-schemas and negative self-thought2. Due to the original study’s
operationalization of humility as listing strengths and weaknesses, we hy-
pothesized that listing fewer strengths could have been related to negative
self-schemas, as depressed individuals often find it hard to see the positive
in life, in our case, perhaps their own strengths. However, based on our
findings, no significant correlations were found between awe and humility,
or depression and humility, leading to both the rejection of our alternate
hypothesis and the failure to directly replicate the original study. Specifi-
cally, our results show that participants with greater DS did not list fewer
strengths compared to those who scored lower on the CES-D. Therefore,
our study’s findings seem inconsistent with existing literature on depression
and Beck’s cognitive triad, as having a negative view of oneself, or negative
self-schema, has been reliably linked with DS2–5. Another study that eval-
uated depression in adolescents found that those with a more positive self-
concept appeared to have less DS9. Therefore, according to this myriad of
studies, the written self-evaluations used to measure humility should have
been affected negatively in those that had higher depression. According to
a systematic review, depression is a highly prevalent problem in university
students that causes a decrease in self-esteem10, demonstrating once again
that our results should have shown a decrease in strengths in participants
with a higher score for depression.

Moreover, our study has not found any mediating effects in the original
study’s association between awe and humility. In our study, the additional
confound of depression was not found to explain the association, directly
or as a mediating variable, between awe and humility per the results from
the replicated study.

Limitations

The study we conducted was limited with regards to the internal validity
of its conclusions, the external validity, and the power of the study’s en-
tirety. First, awe is an extremely vast and abstract concept, often considered
to be a rare and intense emotion11, therefore our manipulation of evoking
it through a short YouTube video should be more closely examined. The
post-test-only measure of awe induction in participants allows for the pos-
sibility that the difference observed between the experimental and control
groups could be explained by lower levels of awe in the control group, rather
than the assumed heightened levels in the experimental group. The neutral
fence-building video used in the control group was assessed in the orig-
inal study for emotions elicited by the video as outlined in our methods,
but not whether it diminished other emotions1. This allows for the pos-
sibility that the control video had an effect, such as lowering levels of awe,
wonder, or amazement, rather than being truly neutral. This potential con-
found could mean that the experimental video did not induce awe in the
first place, impacting the validity of our conclusions. To fix this manipula-
tion issue in the future, we could either pre- and post-test the neutral video
to observe potential awe-depleting effects, or simply use a more valid and
reliable awe-induction technique as our manipulation, discussed later in
the future directions section. Similarly, the original study did not test the
validity of their operationalization of humility as a ratio of self-reported
strengths to weaknesses1. Thus, we cannot be confident in the construct
validity of the results gathered through these measures, both subjectively
(face and content validity) and objectively (criterion, convergent, and dis-
criminant validity).
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It is possible there were order effects in both humility and awe induction
measurements. This would be due to all participants being told to list
strengths before moving on to weaknesses, as well as the induced emotion
questionnaire always beginning with self-reported awe. The two-minute
time limit appeared to have caused issues with a proportion of the partic-
ipants, as some were cut off either before or while they listed weaknesses.
These issues skewed the resulting ratios and potentially impacted the mea-
sure’s ability to capture humility. If one were to conduct this study again,
they would benefit from using a combination of measurements; for exam-
ple, adding reliable physiological measurements of awe such as skin con-
ductance and pupil diameter12, among other self-reportmeasures of humil-
ity13. The combination of self-report and physiological assessment has been
found to have higher validity than either one alone11. If the self-reportmea-
sure of humilitywas retained, we could reduce order effects by removing the
timer and by counterbalancing the order of strengths & weaknesses across
participants, as well as randomizing the order of the emotions listed in the
awe-induction questionnaire. Similarly, we could use a different measure
to record awe induction, such as the Situational Awe Scale, a valid and reli-
able measure of awe induction in the lab14, rather than having participants
self-report the level of awe and other emotions they felt, as this method is
vulnerable to diverse biases.

A limitation concerning the external validity of our studywas selection bias,
given our convenience sample of younger-skewing undergraduate psychol-
ogy students. Our sample consisting solely of psychology students presents
a serious limitation, as this population is taught about the use of deception
in psychological experiments and thus may be more suspicious and critical
of studies in which they participate, as demonstrated through the insight-
ful correct guesses of our hypothesis from some participants. This could
have led to demand characteristic biases, wherein participants distort their
responses, whether consciously or unconsciously, in accordance with the
presumed hypothesis. Thus, viewing the experimental awe video and then
immediately being asked to report awe levels may have had a suggestive
effect on the participants’ responses and led to biased responses. Another
possible validity issue is the presence of self-report bias due to social desir-
ability effects, reflected in higher-than-average levels of trait agreeableness
in psychology undergraduates who volunteer for studies15. Self-report an-
swers can be strongly influenced (consciously or not) by how participants
want others to perceive them, leading to biased responses; in this case po-
tentially leading participants to list more strengths than they would have
had it been a completely anonymous online study, like the original. The
computer-based and single-session nature of the current study could have
protected against this marginally, but it nonetheless may have had an effect.
Reactivity bias, due to the presence of researchers, poses another potential
validity issue. All these biases can limit the generalizability of conclusions,
as the results are not necessarily representative of the broader population
in real-life situations. Going forward, we would attempt to increase our
external validity by using a more representative sample, which could po-
tentially reduce threats such as demand characteristics and volunteer bias,
and hopefully increase the generalizability of results.

The suggestions presented for reducing order effect bias, such as random-
ization and counterbalancing, could potentially reduce demand character-
istics as well, as the study’s focus would be less obvious to participants. To
reduce reactivity bias, we couldmove the study online, although that would
impact the potential of using physiological measurements. However, to re-
duce the risk of confounds, we intentionally placed participants at comput-
ers with a space between each participant, when space permitted.

Another limitation of our study is the small sample size: coupled with the
small and statistically insignificant effects we found, it is likely that the study
had low power, increasing the likelihood of making an error regarding the
conclusions of the study—in this case failing to reject the null hypothesis.

Lastly, since certain participants failed to report weaknesses, but not

strengths, the number of excluded observations varied across calculations.
Computations including ratios or multiple log transformations specifically
required that more observations be excluded from the analyses, because
mathematically, dividing by zero is undefined. This represented an impor-
tant mathematical limitation, leading our statistical analyses to be preju-
diced against participants who did not write weaknesses for several reasons
such as time limit, reactivity, etc. It is conceivable that taking those par-
ticipants out of the analyses could have skewed the data in a problematic
way. In future research, listing no weaknesses would be added to the exclu-
sion criteria and considered as a failure to follow instructions to help min-
imize variability in sample size across calculations. We would also recruit
a sufficient sample size with responses of both strengths and weaknesses to
obtain enough power to detect small effects. Furthermore, developing, val-
idating, and assessing participants with a measure of assessing humility by
self-report of strengths and weaknesses that does not exclude participants
who report no strengths or weaknesses will be important in strengthening
the validity of studies that measure this construct, through reduced attri-
tion of participants.

Future Directions

The study of awe and humility comes withmany unanswered questions that
future directions of exploration may help to answer. One study, for ex-
ample, discovered a potential mediating effect of dispositional humility on
DS, as a self-regulating mechanism involved in self-differentiation16. Thus,
there does seem to be a correlation between depression and humility, al-
though perhaps more complex than we believed and not directly related
to negative self-image, possibly explaining why we did not find a signif-
icant correlation between DS and fewer strengths being listed in our ad-
ditional hypothesis. Another study found that humility in university stu-
dents was positively associated with conscientiousness, openness, love of
life, happiness, and self-efficacy, but negatively associated with agreeable-
ness, neuroticism, and depression17. However, as stated previously, univer-
sity students who volunteer for psychology studies tend to have relatively
higher levels of agreeableness15, which correlates negatively with humility.
Another study found a negative correlation between humility, specifically
the H dimension of the HEXACO personality model, and a wide array of
Machiavellian behaviours such as criminal activity and power-seeking ten-
dencies, potentially hinting at a protective social benefit related to humil-
ity18 in the form of stronger hierarchical structures19. Namely, leaders with
higher state and/or trait humility are less likely to make decisions that are
self-serving at the expense of the group18, and this reinforces follower hu-
mility while acting as a protective factor against Machiavellianism in fol-
lowers. This would, in turn, reduce their potentially detrimental power-
seeking tendencies.19 Cross-cultural studies are of interest, as recent inves-
tigations into the reproducibility of the Humility-honesty dimension as a
personality factor has not shown successful retrieval by Exploratory Struc-
tural EquationModeling across all cross-cultural groups20. Research by Ion
and colleagues (2017) was unable to reproduce a model that included addi-
tional predictive validity from a 6th facet of personality from the HEXACO
model20, Humility-honesty, compared to the five-factor model by Costa
and McCrae21, for certain cultural groups. Examining differences in the
experience and expression of humility based on cultural differences, such
as socioeconomic status, previous experience with awe, or predominance
of differing majority religions, may help us understand the etiology of hu-
mility within specific cultures. Future research could attempt to clarify the
tangled relationships between experiences of awe, trait and state humility,
self-schema, DS, as well as potential moderation through demographic fac-
tors and personality traits.

One final avenue of future research involves studying how lab-induced awe
differs from natural experiences of awe in the real world, and whether hu-
mility is more reliably induced by authentic experiences of awe. Chirico
et al. (2017) found that since awe is such a complex emotion, with experi-
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ences described asmeaningful and profound, the level of awe induced in the
lab is heavily dependent on the immersive quality of the induction11. The
results of their study concluded that immersive videos, considered to be
the most realistic form of virtual reality (VR), significantly enhanced self-
reported (subjective) and physiological (objective) measurements of awe
when compared to 2D screen videos, like the one we used in our study11.
VR accessibility and quality are rapidly increasing with each passing year
of technological advancements, proposing an immensely exciting solution
to the future of experimental research, in our case specifically relating to
stronger and more reliable manipulation of awe in laboratory settings.

Conclusion

While our results fail to reproduce the findings of the previous paper1, the
future directions and conceptual replications of this group of studies will
further examine the link between awe and humility and how they con-
tribute to a uniquely human condition. To this end, this field of research
remains invaluable in examining experiences that until recently have been
the purvey of only philosophy and religion.
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Appendix A

Table 1. Center for Epidemiologic Studies Depression (CES-D) Scale. Instructions: Please read each question carefully, then circle one of the numbers
to the right to indicate how you felt or behaved during the past week, including today7 . Note: scores range from 0 to 60. Higher scores indicate more
depressive symptomatology.

During the past week: Rarely or none
of the time (less
than 1 day)

Some or a little
of the time (1-2
days)

Occasionally
or a moderate
amount of the
time (3-4 days)

Most or all of the
time (5-7 days)

1) I was bothered by things that usually don’t
bother me

0 1 2 3

2) I did not feel like eating; my appetite was
poor

0 1 2 3

3) I felt that I could not shake off the blues
even with help from my family and friends

0 1 2 3

4) I felt that I was just as good as other people 3 2 1 0
5) I had trouble keeping my mind on what I
was doing

0 1 2 3

6) I felt depressed 0 1 2 3
7) I felt that everything I did was an effort 0 1 2 3
8) I felt hopeful about the future 3 2 1 0
9) I thought my life been a failure 0 1 2 3
10) I felt fearful 0 1 2 3
11) My sleep was restless 0 1 2 3
12) I was happy 3 2 1 0
13) I talked less than usual 0 1 2 3
14) I felt lonely 0 1 2 3
15) People were unfriendly 0 1 2 3
16) I enjoyed life 3 2 1 0
17) I had crying spells 0 1 2 3
18) I felt sad 0 1 2 3
19) I felt that people disliked me 0 1 2 3
20) I could not get “going” 0 1 2 3
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Appendix B

Codebook Instructions for Counting Participant-Reported Strengths and
Weaknesses

A codebook was established prior to the start of coding. If participants
specifically stated a trait as a strength/weakness, coders were to count them
as such regardless of how the coder viewed the trait. Some participantsmay
follow a trait by a description of such a trait. This was only to be counted as
one strength/weakness. Raters were to assign participants positive integers
with no decimal values. If a participant listed strengths/weaknesses that
may seem similar to the rater, they were to be counted as separate traits.
As a time limit was set for participants while writing their strengths and
weaknesses, it is possible that theymayhave been cut offwhilewriting as the
survey moved on to the next section. Raters were to count these partially
stated traits provided that they made sense but were not to assume the rest
of the sentence.

Appendix C

Table 2. Table of Interrater Reliability Analyses by Rater Pairs. ICC refers to interrater
reliability calculated through two-way mixed effect average measure intraclass cor-
relation coefficient measuring absolute agreement. α-Reliability refers to Krippen-
dorff’s alpha, a coefficient designed to measure agreement between observers. All
analyseswere performedusing R Statistical Software version 4.3.1 (R Core Team2023)
via the irr R package v0.84.1. ICC scores of 0.5 to 0.75 (*) and greater than 0.9 (**) are
indicative of moderate and excellent reliability, respectively22 . Alpha scores between
0.66 and 0.80 (*) and between 0.81 and 0.99 (**) indicate tentatively acceptable and
acceptable agreement, respectively7

.
Rater Pair nObservations Variable ICC a-Reliability

Pair 1 29 Strengths 0.72∗ 0.69∗

Weaknesses 0.91∗∗ 0.94∗∗

Pair 2 32 Strengths 0.97∗∗ 0.94∗∗

Weaknesses 0.98∗∗ 0.99∗∗

Pair 3 32 Strengths 0.97∗∗ 0.95∗∗

Weaknesses 0.95∗∗ 0.97∗∗

Appendix D

Figure 1. Calculated Humility Scores by Condition. Humility is calculated by dividing
log-transformed average strength scores by log transformed weakness scores (error
bars show standard errors). Humility scores in the awe condition (M = 0.16, SD
= 0.16) when compared to the neutral condition (M = 0.17, SD = 0.16) were not
significantly different t(69) = –0.34, p = 0.438.

Appendix E

Figure 2. Average Log-Transformed Strength and Weakness Scores by Condition.
The number of strengths and weaknesses that participants reported was positively
skewed; therefore, we log transformed them. There was no significant difference be-
tween log-strength scores for the awe (M = 0.66,SD = 0.18) and neutral (M = 0.62,
SD = 0.23) conditions t(91) = 0.85, p = 0.397. There was no significant difference be-
tween log-weakness scores for the awe (M = 0.41,SD = 0.24) and neutral (M = 0.39,
SD = 0.19) conditions t(82) = 0.50, p = 0.618. Error bars show standard errors.

Appendix F

Figure 3. Differences in Reported Feelings of Awe Between Conditions. 0 = Neutral
(control) condition participants in blue, 1 = awe condition participants in yellow. Re-
sults indicate that the experimental condition was a significant positive predictor of
awe scores, b1 = 2.85, t(91) = 8.80, p < 0.001. The average reported awe for partici-
pants in the neutral condition was 2.13, t(91) = 9.33, p < 0.001. Participant condition
accounted forR2

adjusted = 45.4% of the variance in reported awe.

Appendix G

Figure 4. Changes in Reported Strengths as a Function of Depression Score. This
figure shows the relationship between the number of participant-reported personal
strengths, averaged between two raters, and their total score on the Center for Epi-
demiological Studies – Depression Scale (CES-D).
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