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Abstract

Awe-inspiring science events — from astronomical phenomena to scientific breakthroughs — are
increasingly consumed through rich audio-visual formats that captivate global audiences. This
study explores the psychological mechanisms through which the modality of science
media events affects audience’s intention of science information-seeking. An online
experiment (N = 356) reveals that experiencing a science event in a rich audio-visual
format (vs. a lean textual-imagery format) evokes stronger awe which diminishes the
sense of self. This awe-induced perception of small self, in turn, produces a paradoxical
outcome: it simultaneously increases thought-provoking reflection, which boosts science
information-seeking intention, while decreasing perceived self-efficacy, which suppresses the
same intention. These opposing pathways cancel each other out, resulting in no net
impact on science information-seeking intention. We discuss implications for science
communicators seeking to leverage awe-inspiring media to foster public engagement with
science.
Keywords

Science education; Science and media; Informal learning
Contents


1 Introduction

2 Literature review

2.1 Science media events as a rich modality genre and the evocation of awe

2.2 Small self: a cognitive consequence of awe

2.3 Awe-inspired truth-seeking as a pathway toward science information-seeking

2.4 Awe-attenuated perception of self-efficacy as a barrier to science
information-seeking

3 Method

3.1 Sample

3.2 Procedure and stimuli

3.3 Measurements

3.3.1 Awe

3.3.2 Small self

3.3.3 Thought-provoking

3.3.4 Perceived science self-efficacy

3.3.5 Intention of science information-seeking

3.3.6 Happiness

3.3.7 Measurement model

3.4 Data analysis

4 Results

5 Discussion

5.1 Media events in rich modality as inspiring media

5.2 Understanding the dual-pathway paradox in science communication

5.3 Practical implications for science communicators

5.4 Limitations

References



1  Introduction

In recent years, scientists have increasingly leveraged social media to communicate significant
scientific phenomena and achievements directly to the public in real time. These events range from
the 2017 total solar eclipse to the 2018 maiden flight of SpaceX’s Falcon Heavy rocket, to the
US Department of Energy’s announcement of nuclear fusion ignition in 2022. Many of these are
broadcast live to the public and feature breathtaking footage or first-time releases of fascinating
scientific details.


Unlike classic media events such as the 1969 moon landing [Dayan & Katz, 1992], today’s science
media events unfold within distinctly different media and social contexts. First, the events are no
longer explicitly framed as international contests or nationalistic spectacles as they were decades
ago [Dayan & Katz, 1992]. Instead, many contemporary science media events are guided by the
broader mission of engaging and inspiring the public “to expand human knowledge”
and “to attract and develop a talented and diverse workforce” [NASA, 2022, p. 7].
Second, today’s events are primarily streamed on social media platforms such as YouTube
and Twitch often featuring high-fidelity, multi-angle presentations. Importantly, even
when originally broadcast live, the persistent and asynchronous nature of social media
content [Treem & Leonardi, 2013] affords many more viewers to watch and engage with
such content through rich audio-visual formats after the fact. Therefore, the science
communication potential of these events may lie not only in their inspirational subject
matter, but also in the rich modality through which they are presented. For example,
recent science communication research demonstrates that presentation modality can
significantly impact audience’s cognitive and emotional responses to contents on science topics
especially those related to thought-provoking, inspiration and awe [VanDyke & Yeo,
2024].


Indeed, rich audio-visual content of science events may be well-suited to promote science to the
public for two key reasons. First, most Americans learn about science and develop science interest
from sources outside the classroom [Falk & Dierking, 2010], with riveting media contents playing
a vital role [Stocklmayer et al., 2010]. Second, science media events often feature spectacular
footage imbued with profound meanings for society and humankind. Witnessing such
happenings through rich audio-visual modality may invoke the emotion of awe which can steer
the audience’s attention towards fulfilling eudaimonic motivations such as self-transcendent
truth-seeking and knowledge exploration through further science information-seeking [Bartsch &
Schneider, 2014].


Extant research on information-seeking has largely focused on practical concerns such as solving
problem, opinion formation, and closing knowledge gap on health, political or environmental
topics [e.g. Liu et al., 2022; Yang et al., 2023]. Far less is known about the psychological
mechanisms underlying information-seeking for self-transcendent purposes such as knowledge
exploration and truth-seeking. Understanding information-seeking motivated by such
eudaimonic media experiences may help science communicators better promote science to the
public because repeated information-seeking in a topic helps convert situational interest
(something that interests me) into the more enduring individual interest (something I am
interested in) [Su, 2020].


To this end, we integrate traditional learning theory, specifically self-efficacy [Bandura, 1997], and
positive psychology of media effects, particularly eudaimonic experiences [Oliver & Raney,
2019], to understand how the modality of science media events may contribute to the
public’s knowledge exploration and meaning-seeking through science information
seeking.


Specifically, we conducted a between-subject online experiment with two-conditions: rich
modality (audio-visual format) versus lean modality (textual-imagery format). Using the maiden
flight of SpaceX’s Falcon Heavy rocket as the stimulus, we assessed participants’ experience
of awe, thought-provoking reflection, perceived science self-efficacy, as well as their
future science information-seeking intention. The study seeks to illuminate how media
modality influences the capacity of science media events to foster public engagement with
science.


2  Literature review

2.1  Science media events as a rich modality genre and the evocation of awe

Following the Durkheimian tradition in sociology, media events — such as the Apollo 11 moon
landing or presidential inaugurations — are theorized as society-wide mediated rituals [Dayan &
Katz, 1992]. These rituals provoke profound reflections beyond individuals’ everyday concerns,
connecting them to self-transcendent meanings about nature, society, or humanity. During these
mediated moments, strong emotions and intensive cognitive engagement are elicited among
audiences [Cui & Xu, 2020].


Dayan and Katz [1992] theorized that the impact of such events on the audience rests on both the
subject matter and the presentational features of the messages. On the one hand, various “scripts”
of media events, including contest, conquest, and coronation, elicit corresponding emotions and
meaning-making reflections. On the other hand, these responses are also attributed to the rich
audio-visual elements that are characteristic of the genre. As Dayan and Katz argued, the
“formula” of this televisual genre features spectacular footage that sets the content apart from
routine programming and the audience experience apart from mundane life. Broadcasters often
use emotional tones of excitement, astonishment, or reverence, while emphasizing onsite
audiences’ emotional responses through close-up shots and amplified cheers to create a sense of
shared emotional experiences. Overall, the collective emotions shared by the media audience
during such events result from both the subject matter and the rich modality of the
genre.


For science media events, they typically conform to the “conquest” script — triumphs over
formidable odds and expansion beyond known boundaries through extraordinary measures and
massive risks. These conquest-themed media events evoke the hallmark emotion of “awe” [Dayan
& Katz, 1992, p. 35]. Psychologists have shown that the elicitation of awe depends on two
simultaneous cognitive appraisals: the perception of vastness and the need for cognitive
accommodation [Keltner & Haidt, 2003]. Vastness can be either perceptual, such as intricate
patterns of snowflakes, or conceptual, such as scientific breakthroughs with immense implications
for society [Shiota et al., 2007; Yaden et al., 2016]. In science media events, this vastness can range
from astronomical scales of measurement to intricate engineering feats to immense implications
for human life, all representing perceptual or conceptual vastness beyond ordinary frames of
reference. Need for cognitive accommodation refers to “the urge to adjust mental frames
according to new incoming information” [Chirico et al., 2018, p. 2]. When awe-inspired,
individuals must adjust their cognitive frames of reference they use in mundane life to
accommodate the vastness and orient themselves toward a reality of a much grander
scale.


While the subject of a science media event provides the basis for appraising vastness, it is the rich
audio-visual modality of extraordinary scientific achievements that give audiences vivid
information to perceive this vastness — thereby setting the media genre apart from leaner
modality such as textual reports with static images often seen in news websites and social media
posts.


We define media modality as the sensorial form in which media content is delivered [Dockter
et al., 2021]. Common media modalities include textual representations, i.e., written language and
linguistic scripts, graphic representations, i.e., static visual elements such as photos
and drawings, and audio-visual representations, i.e., synchronized moving imagery
and sound such as speech, music, and environmental noises. Media content delivered
for more than one sensorial channel is therefore multimodal [Bracken & Dalessandro,
2017].


Several cognitive processes in face of rich audio-visual media modality contribute to the
audience’s emotional responses to such content. On the one hand, rich and multimodal media
content can heighten the audience’s attention and engage them for a longer time, which leads to
better cognitive outcome such as memory [Greussing et al., 2020]. However, at the same time,
audiences’ mental capacity is more heavily taxed by multimodal representations compared to
leaner information channels [Fisher et al., 2019]. This can lead to audience’s stronger perception of
believability and weaker critical evaluation of the media content [Sundar et al., 2021]. As a result,
audiences tend to take media information at face value and rely on audio-visual cues, such
as perceptual or conceptual vastness, to guide their subsequent emotional responses.
Specifically, empirical studies have shown the connection between rich modality and stronger
emotional responses compared to leaner channels [e.g. Hwang et al., 2021; VanDyke & Yeo,
2024].


Furthermore, since cues in media events include vivid representations of onsite individuals’
emotional reactions, a characteristic feature of the genre, the process of emotional contagion may
further amplify media audiences’ emotions. Emotional contagion occurs when audiences appraise
and mirror emotions based on media representations of emotions associated with the content [Cui
& Xu, 2021]. Simply witnessing vivid representations of others’ emotional reactions can trigger the
same emotional response, especially in rich modality media. More importantly, awe, a signature
emotion of media events of conquest, is particularly prone to elicitation in social conditions [Bai
et al., 2017; Van Cappellen & Saroglou, 2012] and with information-rich stimuli [Shiota et al.,
2007].


In contrast, the textual-imagery format represents a lean modality. Previous studies have
demonstrated the validity of using textual content as a lean modality to contrast rich media
modality’s impact on audiences’ emotional and cognitive reactions, including in science
communication contexts [Lee et al., 2024; VanDyke & Yeo, 2024]. Moreover, textual-imagery
format is a common modality of information in the current media environment, ranging from
webpages to social media. Comparing audio-visual and textual-imagery formats allows us to
address both conceptual differences of modality and ecological validity of the study. Therefore, we
hypothesize:

	
H1: 
	
 Viewers of a science media event presented in audio-visual format will report stronger
experiences of awe than readers of the same event presented in textual-imagery format.



2.2  Small self: a cognitive consequence of awe

To further understand the cognitive pathways between awe and information-seeking intentions,
we first examine an immediate and signature cognitive outcome of awe, i.e., the sense of small self
[Piff et al., 2015]. Small self is defined as “a sense that one is a part of something larger than
oneself” and often manifests metaphorically as “reduced significance the individual
attaches to personal concerns and goals” [Piff et al., 2015, p. 884]. When individuals
experience the vastness inherent in an awe stimulus, their sense-making or order-seeking
tendency [Valdesolo & Graham, 2014] urges them to expand their mental framework of
self-definition to include more universal categories. For example, Shiota et al. [2007] found
that awe-inspired participants were less likely to describe themselves as “special” or
“one-of-a kind”, rather they should be more likely to see themselves as members of
the society, the human-species, or the nature. Such sense of small self also reflects the
perception of diminished self-importance in a larger hierarchy [Bai et al., 2017; Shiota et al.,
2007].


Such shifts in self-concept may significantly shape subsequent information process [Markus &
Wurf, 1987]. Because our conceptual model draws on both eudaimonic, self-transcendent media
experience and self-efficacy in the learning process, incorporating this self-related concept
of small self allows us to pinpoint the specific psychological mechanisms underlying
motivated information-seeking following awe experiences evoked by a science media
event.


When consuming a science media event, audiences should experience a diminished sense of self
as a cognitive consequence of awe [Piff et al., 2015]. This is because, when awe-struck, audience’s
exposure to the vastness portrayed in the media event will force their mental schema to
accommodate the perceived vastness. In this process, the everyday self-concept within the usual
mental schema becomes subject to a larger scale or hierarchy. Usual perceptions of goals, concerns,
importance and competence about the self are transcended. Thus, individuals simultaneously
experience being inspired and humbled by something much greater than themselves as a result of
the awe-inducing experience [Gallagher et al., 2015; Oliver et al., 2015; Yaden et al., 2019].
Therefore, we hypothesize:

	
H2: 
	
 Awe mediates the relationship between the modality of a science media event and the perception
of small self. Specifically, compared to the textual-imagery modality, the audio-visual modality
of a science media event elicits stronger experiences of awe, which in turn are associated with
stronger perceptions of small self.



2.3  Awe-inspired truth-seeking as a pathway toward science information-seeking

Awe, as an epistemic emotion, increases cognitive involvement [Valdesolo et al., 2017].
When individuals experience awe, their diminished sense of self leads to more immersive
contemplation that transcends immediate hedonic concerns. Such intensive cognitive engagement
focuses on seeking order, meaning, and explanation in the grand scheme of things [Valdesolo &
Graham, 2014; Valdesolo et al., 2017], leading to new knowledge and perspectives [Chang, 2023].
In other words, awe is thought-provoking.


In media research, Oliver and Bartsch [2010] conceptualize such thought-provoking experiences of
media content as a media effect known as appreciation. It is defined as a “state that is
characterized by the perception of deeper meaning, the feeling of being moved, and the
motivation to elaborate on thoughts and feelings inspired by the experience.” [p. 76]. In other
words, awe-inspired appreciation of media content is eudaimonic and features truth-seeking
motivation. Such motivation takes the form of an open-ended search for meaning and insights
which starts from reflection on and realization of the insufficiency of existing mental frameworks
and moves toward information-seeking related to, but not limited to, the media stimulus
itself [Oliver & Raney, 2011]. Research shows that eudaimonic appreciation of a media
content motivates further exposure to relevant topics and such motivated exposure fulfils
a desire to understand and learn instead of hedonic purposes [Bartsch & Schneider,
2014].


Since science media events, as explicated earlier, are awe-inspiring, audiences may experience a
diminished sense of self and, in turn, be motivated to engage in active truth-seeking. It is plausible
that such self-transcendent and eudaimonic motivation may manifest as intentions to further seek
out science information in the future, facilitating sustained re-engagement with science [Krapp &
Prenzel, 2011].


Therefore, we hypothesize:

	
H3: 
	
 Modality of a science media event (audio-visual vs. textual-imagery) influences science
information-seeking intention through a sequential pathway involving awe, small-self, and
thought-provoking. Specifically, a science media event presented in audio-visual format
generates stronger feelings of awe than a textual-imagery description does, which heightens
the sense of small self. This further increases thought-provoking, ultimately resulting in higher
intention of science information-seeking.



2.4  Awe-attenuated perception of self-efficacy as a barrier to science information-seeking

While the eudaimonic experience of awe and the induced sense of small-self may boost
information-seeking through provoking thoughts, they may also have an unintended
effect that hinders the desire to seek out similar information. Research demonstrates
that feelings of awe diminish one’s sense of self, which can lower other self-related
perceptions such as self-efficacy — a factor that influences motivation to re-engage
with similar contents in learning processes [Bai et al., 2017; Piff et al., 2015; Shiota et al.,
2007].


Perceived self-efficacy is defined as one’s perception of their capabilities to organize and carry out
courses of action to attain specific goals [Bandura, 1986]. According to the Social Cognitive
Theory, media exposure to a certain topic is part of one’s symbolic environment, which
requires low effort to access and can provide mastery information, varied affective
experiences, and social modelling, all of which are key sources of perceived self-efficacy
[Bandura, 1997]. Higher perceived self-efficacy can motivate information-seeking because
individuals would feel confident on particular topics and anticipate successful comprehension
and application [Eastin & LaRose, 2000]. They are also more likely to persist through
challenging information [Zimmerman, 2000]. Conversely, low perceived self-efficacy may
discourage information-seeking due to anticipated confusion, cognitive overload, or
fear of inadequacy in processing domain-specific knowledge [Barbour et al., 2012]. In
learning processes, higher perceived self-efficacy has been shown to support sustained
autonomous information-seeking [Silvia, 2003], particularly in science [Krapp & Prenzel,
2011].


Following this logic, when an individual consumes a spectacular and awe-inspiring science media
event, the perceptual or conceptual vastness may overwhelm their existing mental frame of
reference. The diminished sense of self from such overwhelming experience lowers a
task-specific self-cognition — perceived science self-efficacy. Because efficacy plays
such a key role in motivated learning process, a lower perceived science self-efficacy,
i.e., the sense of inability or low confidence in comprehending scientific information,
will undermine their information-seeking intentions on science topics. Therefore, we
hypothesize:

	
H4: 
	
 The modality of a science media event (audio-visual vs. textual-imagery) influences science
information-seeking intention through a sequential pathway involving awe, small-self, and
perceived self-efficacy. Specifically, a science media event in audio-visual format generates
stronger feelings of awe than a textual-imagery description does, which heightens the sense of
small self. This further decreases perceived science self-efficacy, ultimately resulting in lower
intention of science information-seeking.



Since we have hypothesized opposing mechanisms linking a science media event’s modality and
subsequent science information-seeking intention (H3 and H4), it is important to examine the total
effects to understand the overall impact of modality on science information-seeking. Therefore, we
ask,

	
RQ1: 
	
 When
combining the impacts of science media event’s modality (audio-visual vs. textual-imagery)
through thought-provoking and perceived science self-efficacy respectively, what is the total
effect on science information-seeking intention?



Figure 1 presents the overall conceptual model.
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Figure 1: The conceptual model. Note. H2 hypothesizes mediation between media modality
and the sense of small self. H3 and H4 hypothesize sequential mediations between media
modality and science information-seeking intention. 

3  Method

3.1  Sample

Participants (N = 356) were recruited from Prolific, an online research panel, in July 2023. Each
participant received $3.5 for their participation. Within the sample, there were 195 females,
154 males, and 7 non-binary individuals, with an average age of 30.59 years (SD = 14.97). The
sample comprised of 276 Caucasians, 29 African Americans, 14 Latinos, 23 Asian
Americans or Pacific Islanders, 1 Native American, and 13 multiracial individuals.
Although majority of the participants identified their country of origin as the United
States (n = 320, 89.9%), thirty-six (10.1%) indicated other countries and regions such as
Barbados, Canada, China, Kyrgyzstan, the Netherlands, Puerto Rico, and Trinidad and
Tobago.


3.2  Procedure and stimuli

To test the hypotheses, we first randomly assigned the participants to either watch a video clip
from a science media event or read a textual-imagery description of the event. The video condition
(coded “2”) contained 188 participants (52.8%), and the textual condition (coded “1”) contained
168 participants (47.2%).


We selected SpaceX’s maiden launch of its then-largest rocket, Falcon Heavy, on February 6, 2018,
as our stimulus event. This launch was broadcast live on YouTube and Twitch at the time. While
space launches are now routinely broadcast live on social media, the Falcon Heavy launch stands
out for several reasons. First, Falcon Heavy was the world’s most powerful operational
space vehicle at launch — a significant achievement for a relatively young, privately
owned company — making the launch a typical media event of conquest. Second, the
event featured the first successful simultaneous double side-booster landing, captured
with stunning footage from both onboard cameras and ground perspectives. Third, as
a commemorative payload, the launch carried a Tesla Roadster convertible with an
astronaut manikin driver (dubbed “Starman”) into deep space. These unique views
broadcast to the audience made the audio-visual presentation of the event rich in vivid
spectacles.


The stimulus video features the first 8 minutes of the launch between the final countdown and the
double-booster landing, including double booster separation, first stage separation, fairing
deployment exposing the Roadster and Starman in space, the boosters’ return entry burns,
landing burns, and the simultaneous landing of the two boosters. The video includes live shots
from over a dozen cameras on the ground and aboard the rocket. Viewers can hear
technical callouts from the control room as well as the broadcast hosts’ enthusiastic
commentary.


The textual-imagery condition presents a written description of the launch. It is 1,012 words long
with 13 screenshots taken from the broadcast. It describes the major developments during the
launch, explains the camera views in the screenshots, and the enthusiastic reaction
of the onsite audience, which the video version showed for a few seconds. While the
textual description captures the same key events and technical milestones as the video, it
necessarily condenses the audiovisual information into written narrative form. On average, it
took the participants 292.1 seconds (SD = 102.8 seconds) to read the textual stimulus.
Stimulus designs striving to maintain content equivalence between video and textual
conditions tend to result in shorter exposure in the textual condition due to the nonlinear
nature of reading activity [Mason et al., 2022]. This design choice prioritizes content
equivalence over temporal equivalence, as forcing equal exposure times would require either
extending the text with redundant information or truncating the video to remove key
elements.


After exposure to the stimuli, participants were directed to an online questionnaire. Participants
self-reported their emotional experiences and perceptions about the media content they had just
consumed as well as their demographic information.


3.3  Measurements

All constructs were measured using 5-point scales. Unless otherwise noted, anchors ranged from 1
(Strongly Disagree) to 5 (Strongly Agree). Complete wording for all measurement items is
provided in Table 1.



Table 1: Descriptive statistics of variables and measurement items (N = 356). Notes. All item
loadings are from the structural model, standardized and significant at p < .001 level. AVEs
are from the measurement model. 

 						
	
Variable 
	
Items 
	 Mean 	 SD 	
α(AVE) /
item loading 
	
Based
on 


						
	 Awe
 	 2.87 	 1.20 	
n/a 
	
McPhetres
[2019] 


	
	
To
what
extent
did
you
experience
“awe” 
	 	 	
	


	 Small self
 	 2.60 	 1.03 	
.89 (.67) 
	
Piff
et al.
[2015] 


	
	
I
feel
my
own
issues
and
concerns
do
not
matter
as
much
in
the
grand
scheme
of
things 
	 2.68 	 1.20 	
.85 
	


	
	
I
feel
insignificant
in
the
grand
scheme
of
things 
	 2.58 	 1.22 	
.92 
	


	
	
I
feel
small
relative
to
something
more
powerful
than
myself 
	 2.41 	 1.18 	
.69 
	


	
	
I
feel
my
life
is
mundane
relative
to
something
extraordinary 
	 2.72 	 1.18 	
.72 
	


	 	 	 	 	 	 
	 Thought-provoking
 	 3.42 	 1.00 	
.83 (.62) 
	
Oliver
&
Bartsch
[2010] 


	
	
The
video/text
makes
me
think
about
meaningful
issues 
	 3.29 	 1.16 	
.78 
	


	
	
The
video/text
is
thought-provoking 
	 3.72 	 1.13 	
.79 
	


	
	
I
find
myself
thinking
about
more
profound
things
when
watching
the
video/reading
the
text 
	 3.24 	 1.19 	
.81 
	


	 	 	 	 	 	 
	 Perceived science self-efficacy
 	 3.14 	 1.04 	
.93 (.77) 
	
OECD
[2009] 


	
	
I
feel
that
learning
science
and
technology
topics
is
easy
for
me 
	 3.03 	 1.15 	
.86 
	


	
	
I
feel
that
I
can
usually
give
good
answers
to
science
and
technology
topics 
	 3.09 	 1.16 	
.86 
	


	
	
I
feel
that
I
can
learn
science
and
technology
topics
quickly 
	 3.16 	 1.18 	
.92 
	


	
	
I
feel
that
I
can
easily
understand
new
ideas
in
science
and
technology 
	 3.28 	 1.08 	
.85 
	


	 	 	 	 	 	 
	 Intention of science information seeking
 	 3.54 	 .93 	
.86 (.62) 
	
Metag
[2020] 


	
	
Listen
to
scientists
and
engineers
explaining
their
jobs 
	 3.28 	 1.19 	
.73 
	


	
	
Read
more
news
and
stories
about
science
and
technology 
	 3.53 	 1.10 	
.86 
	


	
	
Watch
stuff
explaining
science
and
technology 
	 3.67 	 1.08 	
.90 
	


	
	
Visit
a
museum
of
science
and
technology 
	 3.66 	 1.09 	
.60 
	


						

 



3.3.1  Awe

Following McPhetres [2019], awe was measured with a single item asking participants the extent
to which they felt awe (1 = very slightly or not at all, 5 = extremely). This single-item approach
has been validated across diverse stimuli [Chirico et al., 2017, 2018]. The mean of reported awe
was 2.87 (SD = 1.20).


3.3.2  Small self

Adapted from Piff et al. [2015], the four-item small-self scale measures the feeling of being smaller
and less significant in the grand scheme of things. The scale demonstrated high internal
consistency (M = 2.60, SD = 1.03, α = .89).


3.3.3  Thought-provoking

We measured the experience of thought-provoking using a three-item scale adapted from
Oliver and Bartsch [2010] and Chang [2023]. The items formed a reliable measurement of
thought-provoking (M = 3.42, SD = 1.00, α = .83).


3.3.4  Perceived science self-efficacy

Participants’ perceived self-efficacy in understanding science and technologies was measured with
four items based on the international survey of the Program for International Student Assessment
(PISA) [OECD, 2009]. Because perceived self-efficacy focuses on task-specific performance
expectations rather than global self-concept [Zimmerman, 2000], we selected the PISA
measurement for its applicability in the context of science education. The questions formed a
reliable measurement (M = 3.14, SD = 1.04, α = .93).


3.3.5  Intention of science information-seeking

Following McPhetres [2019] and Metag [2020], we gauged participants’ intention of science
information-seeking induced by the media stimuli with measurements of intention to seek science
information through four distinct sources ranging from 1 (Definitely Not) to 5 (Definitely Yes). The
questions formed a reliable measurement of science information seeking intention (M = 3.54
SD = .93, α = .86).


3.3.6  Happiness

We measured happiness as a control variable. McPhetres [2019] found that the relationship
between awe and knowledge gap disappears after positive emotion is entered as a
control. Although such control did not influence the relationship between awe and science
information-seeking intention, McPhetres [2019] cautioned scholars about the unclear
relationship between the awe-inducing manipulation and emotional outcomes. Thus,
we included happiness in both the measurement model and the structural model as a
control variable. Happiness was measured with a single item on a 5-point scale (M = 2.24,
SD = 1.40).


3.3.7  Measurement model

We conducted a confirmatory factor analysis to validate the measurement model using the lavaan
package [Rosseel, 2012] in R [R Core Team, 2021]. All questionnaire items with their
respective latent constructs were entered into the measurement model, along with modality,
awe, and happiness as single-item observed variables. Considering the chi-square test’s
sensitivity to sample size, we follow Jöreskog and Sörbom’s [1993] recommendation of
χ2/df  ≤ 3 as a criterion of model fit. A good fit of the model was achieved based on Hu
& Bentler’s [1999] criteria (χ2(117) = 225.87, p < .01, χ2/df  = 1.93, CFI = .972, TLI = .964,
RMSEA = .049, SRMR = .033). Item loadings ranged from .60 to .92. Table 1 presents
the descriptive statistics for each construct and corresponding item, as well as item
loadings.


3.4  Data analysis

We used structural equation modelling to test the hypotheses in one overall model (Figure 2). The
model specifies a three-step mediation process from the modality of science media event (rich
modality: audio-visual = 2 vs. lean modality: textual-imagery = 1) to awe, to small self, to
thought-provoking and perceived self-efficacy simultaneously, and finally to science
information-seeking intentions. Happiness, as explained earlier, was entered as a control variable
mediating the effect of modality on information-seeking intentions [McPhetres, 2019]. Based on
the criteria recommended by Jöreskog and Sörbom [1993] and Hu and Bentler [1999], the model
achieved a good fit (χ2(124) = 196.65, p < .01, χ2/df  = 1.59, CFI = .982, TLI = .977, RMSEA = .039,
SRMR = .055).
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Figure 2: Path coefficients of the structural equation model. Note. All coefficients are
standardized. ∗p < .05., ∗∗p < .001. Item loadings are presented in Table 1. 

4  Results

H1 hypothesizes that modality of science media event will have a significant effect on the emotion
of awe such that viewers of the science media event in audio-visual format will experience
stronger awe than readers of the textual-imagery description. The path coefficient from
modality to awe was significant (β = .331, p < .001, 95% CI: [.240, .418]). Therefore, H1 was
supported.


H2 hypothesizes that awe will mediate the relationship between media modality and the
perception of small self, such that viewers of a science media event in rich modality, compared to
readers of the leaner textual-imagery description, will experience stronger emotion of awe which
will increase the sense of small self. The indirect effect of media modality on sense of
small self was significant (point estimate: = .131, p < .001, 95% CI [.085, .189]). H2 was
supported.


H3 hypothesizes that the emotion of awe, the sense of small self, and the experience
of thought-provoking sequentially mediate the effect of media modality on science
information-seeking intention such that participants watching the rich modality video will have
stronger intentions to seek science-related information in the future. A significant and positive
indirect effect through the hypothesized path was found (point estimate: .009, p < .01,
95% CI [.004, .016]). Therefore, H3 was supported albeit with a relatively small effect
size.


H4 hypothesizes that the emotion of awe, the sense of small self, and the perception of science
self-efficacy will sequentially mediate the effect of media modality on information-seeking
intention such that watching the media event video will result in lower intentions to seek
science-related information in the future compared to the textual-imagery condition. A significant
negative indirect effect following the hypothesized path was found (point estimate: -.008, p < .05,
95% CI [-.017, -.001]). H4 was also supported.


Comparing the two indirect pathways reveals a notable theoretical tension. The positive indirect
effect through thought-provoking (H3: point estimate = .009, p < .01) and the negative indirect
effect through perceived self-efficacy (H4: point estimate = -.008, p < .05) are nearly equal in
magnitude but opposite in direction. On one hand, the vivid representations of scientific
achievements provoke transcendent reflection and truth-seeking motivations — the audience are
inspired by such eudaimonic effect. On the other hand, the same spectacular content can
overwhelm viewers, diminishing their perceived self-efficacy in comprehending science — the
audience feel intimidated. These countervailing forces represent a fundamental paradox in using
awe-inspiring media for science communication.


RQ1 asks about the total effect of media modality on information-seeking intention when
combining the impacts through thought-provoking and perceived science self-efficacy. As
anticipated from the nearly equivalent magnitudes of the opposing pathways, the total effect of
modality of science media event on science information-seeking intentions was non-significant
(point estimate: .001, p > .05, 95% CI [-.008, .011]. Modality’s positive contribution to participants’
science information-seeking intentions through the thought-provoking path was offset by its
negative impact through the self-efficacy path. Ultimately, the intentions did not differ between
audiences exposed to the two media modalities.


5  Discussion

The study investigates the relationship between the modality in which audience consume a
science media event and their subsequent intentions to seek out science-related information.
Specifically, we examine how rich and lean modalities of a science media event induce awe which
in turn leads to divergent cognitive processing. We found empirical support for the awe-inducing
effect of watching a science media event in the audio-visual format compared to reading a
textual-imagery description of the event.


More importantly, the emotional experience of awe triggered two parallel cognitive mechanisms
through the perception of small self. Awe increased science information-seeking intentions
through higher thought-provoking while simultaneously decreasing those same intentions
through reduced perceived self-efficacy. These countervailing forces ultimately neutralized the
effect of modality on science information-seeking intentions. The findings offer the following
insights into the genre of science media events and their potential role in promoting public
engagement with science.


5.1  Media events in rich modality as inspiring media

This study contributes to the broader research on the effects of inspiring media [Oliver et al., 2021].
Scholars have shown that enjoyment of media narratives and even reality competition shows goes
beyond self-focused hedonic pleasure to include the appreciation of moral beauty that transcends
mundane and ego-centric concerns [Chang, 2023; Oliver & Bartsch, 2011]. The current study
complements extant literature on eudaimonic media effects by focusing on media modality
of short-lived and intensive media experiences such as media events in the science
context. The findings are aligned with those of VanDyke and Yeo [2024] who found that
audio-visual content of science topics enhances emotions and subsequent information-seeking
intentions.


The original media event theory [Dayan & Katz, 1992] does not clearly distinguish message
content (what they call “script”) from message characteristics (or “formula”) when theorizing its
emotional and cognitive impacts on the audience. This study disentangles the influence of media
modality of this genre in the science context. We show that, when the science subject is held
constant, compared to the textual-imagery format, the vivid audio-visual representations of a
scientific breakthrough, from witnessing spectacles in motion to hearing cheers of the enthusiastic
crowd and the excited tone of the hosts, inspired stronger awe in participants, what Durkheim
[1995] called emotional effervescence.


The distinction between modality and subject is an important one especially for science
communicators. We show that how we present scientific events may be as consequential as what
we present. Science media events in rich modality are particularly well-suited for inspiring the
audience because they often combine spectacular visuals with profound meanings, steering
audiences toward eudaimonic motivations for knowledge exploration and transcendent
reflection.


5.2  Understanding the dual-pathway paradox in science communication

Our study reveals a theoretical paradox: awe elicited by rich audio-visual science content
simultaneously promotes and undermines information-seeking intention through distinct
psychological mechanisms. Understanding both pathways is essential for comprehending how
inspiring media operates in the science communication context.


The positive pathway operates through eudaimonic truth-seeking. When struck by awe, viewers
experienced a diminished sense of self, which redirected cognitive resources toward
contemplation of self-transcendent meanings. This thought-provoking state increased
information-seeking intention. Bartsch and Schneider [2014] documented similar processes in
political communication, showing that eudaimonic entertainment characterized by
moving and thought-provoking content stimulates reflective cognition and heightens
information-seeking intentions. Our work extends this to science contexts, demonstrating that
awe-induced reflection motivates a distinctive form of information-seeking — one driven
not by practical problem-solving or opinion formation, but by personal fulfilment and
meaning-making.


This eudaimonic pathway prompts elaborate cognitive processing rather than heuristic
processing. The small-self experience enables viewers to transcend immediate personal concerns
and engage with profound questions such as humanity’s place in the cosmos. Such
transcendent reflection, even from a serendipitous exposure to vivid media representations, can
potentially initiate interest development processes, where repeated, self-motivated
information-seeking accumulates knowledge and builds more sustained interest in science
topics [Guo & Fryer, 2025; Tan et al., 2024]. Information-seeking becomes a behavioural
manifestation of converting situational interest (“something interesting”) triggered by the
captivating event into more enduring individual interest (something I am interested in) [Su,
2020].


However, the negative pathway reveals awe’s unintended consequence. The same small-self
perception that enables self-transcendent reflection also undermines viewers’ perceived science
self-efficacy, which in turn decreases information-seeking intention. This finding illuminates
critical tension in using awe-inspiring science events for public engagement. The perceptual or
conceptual vastness that makes science events awe-inspiring can simultaneously create
psychological distance, making science feel overwhelming or beyond one’s capability to
comprehend. Perceived self-efficacy — one’s belief in their capacity to successfully engage with a
task — is a fundamental prerequisite for sustained engagement [Bandura, 1997]. When awe
makes people feel small and insignificant, it inadvertently signals that science is “too much for
someone like me”.


Importantly, these pathways demonstrated nearly equal magnitude, resulting in a statistically
non-significant total effect. This does not mean the absence of media effects, rather it demonstrates
competing psychological forces at equilibrium. This study reveals that awe’s effects
cannot be characterized as uniformly positive or negative. Rather, it is simultaneously
inspiring and intimidating, so that subsequent cognitive processes work against each
other.


It should also be noted that these competing mechanisms may work differently for
different audience groups. While our experimental design randomized exposure, in natural
settings both trait-level and state-level factors may shape individuals’ exposure to and
experiences of awe-inspiring science content. Research has shown that people who have
less need for cognitive closure are prone to experience awe due to their willingness to
accommodate changes in their mental frames of reference [Shiota et al., 2007]. More critically,
while familiarity with the stimulus may desensitize an individual to experience awe
[Ochadleus et al., 2023], familiarity with the subject matter about the stimulus, may
actually amplify people’s experience of awe because their domain-specific knowledge
affords them to more readily grasp the perceptual or conceptual vastness that the less
knowledgeable may not recognize, especially in science [Cuzzolino, 2021]. This creates a circular
relationship: individuals with greater affinity to science are not only more likely to seek
out science media events in the first place but are also better positioned to experience
awe and resist threats to their science self-efficacy, which in turn may reinforce their
engagement.


This suggests that rich audio-visual science events might inadvertently widen engagement gaps
rather than close them, creating a virtuous cycle for the already-engaged while erecting barriers
for those we most hope to reach. While the current study focused on the main effect of media
modality as a situational factor, future research should examine how individual differences in
science attitudes and knowledge moderate both exposure patterns and the strength of the
modality-awe relationship.


5.3  Practical implications for science communicators

Our findings carry important implications for practitioners seeking to leverage inspiring science
media for public engagement. First, science communicators should recognize that rich
audio-visual formats are powerful tools for inducing awe and provoking transcendent reflection.
Emotional and cognitive reactions to spectacular science events can effectively inspire eudaimonic
motivations for knowledge exploration. However, presenting awe-inspiring content
alone may be insufficient or even be counterproductive if the self-efficacy barrier is not
addressed.


We recommend intervention designs that pair awe-inspiring content with self-efficacy supports.
Effective strategies identified in social cognitive research include: (1) vicarious experience —
showing diverse, relatable role models successfully engaging with science; (2) social persuasion
— providing affirming messages about viewers’ capabilities and potential; (3) mastery
experiences — creating opportunities for successful engagement, such as accessible explanations
or interactive elements that allow audiences to experience competence [Bandura, 1986; Luzzo
et al., 1999].


Second, science communicators should consider audience segmentation. The same rich modality
content may work differently for audiences with different levels of science attitudes.
For those with lower initial science engagement, gradually building competence and
confidence before exposure to highly awe-inspiring content may be necessary. For those
already familiar and enthusiastic about science, vivid science events may effectively
deepen commitment through eudaimonic experiences without triggering self-efficacy
concerns.


5.4  Limitations

The findings of the current study should also be interpreted with the following limitations in
mind. First, we only measured science information-seeking intention instead of objective
behavioural data. It is well-known that further barriers exist between behavioural intention and
actual behaviour. Future studies may want to observe actual selective exposure or persistence of
attention on task [Ainley et al., 2002]. Second, this single-shot study cannot address whether
repeated exposure shifts the balance between the thought-provoking pathway and the
self-efficacy pathway or whether the paradoxical effects of the two pathways persist over
time. Third, the Falcon Heavy launch is the only science event we used in the stimuli.
Thus, our research findings may be confounded by the idiosyncrasy of the stimuli.
Fourth, our experimental design involved a temporal asymmetry between conditions,
with the audiovisual stimulus lasting 8 minutes while participants spent an average of
approximately 5 minutes reading the textual-imagery description. This reflects an inherent
challenge in media modality research: achieving content equivalence often precludes
temporal equivalence [Mason et al., 2022]. We prioritized content equivalence by ensuring
both conditions conveyed the same key events and technical achievements, though in
different modalities. However, this design choice means we cannot fully disentangle the
effects of modality from the effects of exposure duration. Future research should explore
whether specific time thresholds are necessary for inducing awe in science media events or
statistically control for exposure duration to isolate modality effects. Lastly, we only
manipulated media modality to induce different levels of awe. Relations among the subsequent
variables in the model are based on cross-sectional data. As Chan et al. [2022] argued, such
research design cannot rule out alternative explanations. Future studies should try to
employ longitudinal designs or manipulations of mediating variables to directly test
causal relationships. Nonetheless, this study demonstrates the potential of inspiring
science media events in the promotion of public interest in science and explicates the
psychological mechanisms underlying these effects to inform better designs of science
campaigns.
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