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ABSTRACT

Epistemic (knowledge-related) emotions include awe, surprise, curiosity, interest, confusion and boredom. In this review of the 2024-
2025 literature on epistemic emotions, most of the emotions were studied either for their elicitors or their effects. Awe and boredom were
the most frequently studied. Awe was more reliably elicited to vast landscape images than to -well known faces. Young children showed
similar awe responses to vast stimuli. Awe led to increases in self-compassion and concern for others. Boredom was most frequently
reported as job boredom and was the only emotion that was related to anxiety, depression, and suicidality. Curiosity was coupled with
creativity and suggested to have novelty-seeking as their basis. Surprise and confusion may have been less frequently studied because they
are relatively evanescent and more difficult to measure. Methodological limitations of this literature were that most of the studies involved
laboratory elicitation of the emotions rather than using diary and Fitbit data collection methods in natural environments.

Universal basic emotions including happiness, surprise, sadness,
fear, anger and disgust have been widely researched for many
years [1]. Epistemic emotions (knowledge-related) including
awe, surprise, curiosity, interest, confusion and boredom have
received less attention until recently [2]. In this narrative review,
research on epistemic emotions that was published in 2024-2025
is briefly summarized. This research was found on PubMed,
PsycINFO and Google Scholar by entering the terms for each
of the epistemic emotions and the years 2024-2025. Exclusion
criteria included non-English papers, pilot studies and proposed
protocols. This literature search yielded 47 papers including
11 papers on awe, 2 papers on surprise, 8 papers on curiosity,
1 paper on interest, 3 papers on confusion and 22 papers on
boredom. Interestingly, almost half the papers were on boredom
which might reflect the people’s most felt emotion which could
occur, especially if they had exhausted the other emotions. Awe
could lead to surprise, in turn curiosity and interest and then,
if those emotions were short-lived, confusion and boredom
might happen. Boredom may be the most negative, problematic
emotion, so it is not surprising that it has received more research
attention

Epistemic emotions are “responsible for people's seeking new
knowledge” according to an earlier review [2]. Epistemic
emotions in this earlier review included awe, surprise, curiosity,
interest, confusion, and boredom which is why they were selected
for this review of the more recent 2024-2025 literature. Awe,
surprise, curiosity, and interest have been categorized as positive
epistemic emotions, and negative epistemic emotions include
confusion and boredom [2]. Interestingly, while only 2 out of
the 6 universal emotions are considered positive (happiness and
surprise), twice as many (4 of the 6) epistemic emotions are
considered positive.

According to the recent research review already mentioned,
epistemic emotions have different “elicitors, subjective
experiences, and action tendencies” [2]. According to that
research group, the elicitors have included novelty, complexity,
amount of information, and disconfirmed as well as exceeded
“expectancies”. The subjective experiences have included
valence, arousal, coping potential, interruption, absorption, and
feeling small. The action tendencies have included exploration
and avoidance — approach behavior.
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Also, according to that recent review on epistemic emotions,
awe Is an emotion that arises in response to vast stimuli that
exceed expectancies [2]. Surprise is a response to stimuli that
are different than expected whether they're positive or negative.
Curiosity results from an information gap. Interest is the
motivation to engage with new information. Confusion arises
in response to an ongoing mismatch between new information
and prior knowledge. And boredom is a lack of stimulation.
A stimulus is said to lack stimulation because it is mundane,
meaningless, or highly repetitive.

Awe

Awe has been defined as an emotion that arises in response to
vast stimuli that exceed expectancies [2]. The research on awe
in this current literature addresses the different kinds of stimuli
that elicit awe including images of vast panoramic landscapes
and natural disasters as well as faces of well-known and admired
people. This current literature also addresses positive qualities
that result from the experience of awe including self-compassion,
empathy, forgiveness and “cohesive collectives” (attention to
others’ needs). Further, the current literature on awe addresses
the reduction of negative qualities following the experience of
awe including existential isolation, fear, reactive aggression and
psychosomatic symptoms.

In a study that explored responses to images of panoramic
landscapes and faces of well- known and admired people, the
participants rated several variables [3]. They rated the landscape
images and faces according to the participants’ admiration for
them and for their beauty, awe, emotional valence, and arousal.
Consistent with many studies, the experience of awe was stronger
for landscapes than for faces. “Temporal lengthening” also
occurred as if the participants wanted to prolong their viewing
of the landscape scenes. This may relate to the vastness versus
smallness preference noted in this literature suggesting that awe
is more frequently experienced for vastness like vast landscapes.

Children have been noted to have similar experiences of awe.
In a study entitled "Seeing awe: how children perceive awe —
inspiring visual experiences", children from the U.S. (N=444
children four-to 9-years-old) viewed expansive nature scenes,
natural disaster scenes and slow-motion objects [4]. The children
had responses that were like those of adults. The expansive
nature stimuli elicited more awe than the other images. All the
scenes versus everyday scenes elicited awe and led to greater
learning motivation for the children.

Awe has been noted to increase positive qualities in adults
including self-compassion, empathy, interpersonal forgiveness
and “cohesive collectives” (attention to others’ needs). In a paper
entitled "Be kinder to yourself: awe promotes self-compassion
by self-transcendence”, the results are given in the title [5].
Awe was related to self-compassion via the mediator of self-
transcendence. This experience was not dependent on exposure
to nature.

Awe has also led to empathy based on different empathetic
behaviors in seven different studies [6]. In these studies, awe
was correlated with trait measures of empathy. Evidence for
this relationship was increased perspective-taking, empathic
accuracy, and compassion following the awe experience.

Relatedly, awe has also stimulated interpersonal forgiveness [7].
This result derived from responses to the Trait Awe Scale.

Another positive change was noted following awe in a study
entitled "Bridging me to we: awe is a conduit to cohesive
collectives" [8]. In this study, awe was elicited by images of the
natural world, art, music and human virtue. Awe was noted to
expand adults' perspectives from narrow self — interest to others'
needs and collective concerns. Interestingly, this research group
uniquely included art, music and human virtue as awe stimuli.

Awe has also contributed to a reduction in negative qualities
in adults. These include existential isolation, fear, reactive
aggression, and psychosomatic symptoms. In three studies on
the impact of awe on existential isolation, awe was associated
with existential isolation via an increased sense of feeling small
which led to less connectedness [9]. Conversely, awe was also
associated with less existential isolation via an increased sense
of vastness which led to greater connectedness. The sense of
“feeling small” versus the sense of “feeling vastness” needs
further research for their unique relationships to connectedness.
These may relate to other personality variables such as “feeling
vastness” more frequently if you have greater self-esteem/self-
confidence.

In a paper entitled "Culture and awe: understanding awe is a
mixed emotion”, Chinese adults were compared to U.S. adults
on their responses to awe stimuli [10]. The Chinese reported
feeling fear in response to awe stimuli. In contrast, adults from
the U.S. experienced less fear and more positive emotions as
well as lower heart rate. This study was unique for its cross -
cultural comparison and was one of the few studies that included
a physiological measure. Less fear would be associated with
lower heart rate, but the cross-cultural differences are difficult
to interpret. They could relate to the Chinese sample being more
urban than the U.S. sample and having less exposure than the
U.S. sample to vast landscapes.

In a study entitled “The relationship between dispositional awe
and reactive aggression: the serial mediation role of trait anger
and self-control", college students (N=611) were the participants
[L1]. Dispositional awe was related to reactive aggression when
anger was high and self-control was low. In contrast, dispositional
awe was not related to reactive aggression when trait anger was
low and self-control was high. It's not clear why awe would be
expected to lead to aggression, but it's not surprising that anger
and self-control were mediating variables as they have been
frequently associated with aggression.

Dispositional awe has also contributed to mental health in a
longitudinal study in China [12]. In this sample (N= 368 males),
dispositional awe led to more positive interpretations, which
led to decreased psychosomatic symptoms. The relationship
between awe and mental health could relate to all of the above
variables. However, most researchers focus on the variables that
interest them, like the almost exclusive focus on the vastness
of landscape scenes as opposed to many other awe-inspiring
stimuli like art and music, highlighting the biased nature of this
research, not unlike research on other phenomena.
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Surprise

Surprisingly, the surprise emotion has received very little
attention in both the universal emotion and epistemic emotion
literature. Surprise is considered a positive emotion and has been
linked with awe and interest as well as curiosity in the epistemic
emotion literature. In the review paper already mentioned, these
four emotions were associated with arousal, high coping potential
and approach behavior [2]. Surprise was also associated with
both “exceeded and disconfirmed expectancies”, suggesting that
something surprising can go beyond your beliefs or be associated
with beliefs you have already rejected.

In a study entitled "The interactive effects of surprise and
plausibility on memory", a memory test was given and 24-28
hours later a recall test was given [13]. The unsurprising and
plausible stimuli were remembered more than the surprising
and implausible stimuli. Only surprise that was plausible
led to greater recall. Surprise that was implausible was likely
cognitively discounted. Surprise may have received less
attention in this literature because it’s a fleeting emotion that is
often inconsequential except perhaps when it leads to curiosity.

Curiosity

Again, surprisingly, curiosity as another positive epistemic
emotion has also rarely appeared in this current literature on
epistemic emotions. A few studies have focused on curiosity
during childhood or during adulthood, suggesting developmental
changes in curiosity, although curiosity across development was
rarely studied. Others have addressed predictors of curiosity
including personality traits such as openness or associated
behaviors such as leisure activity. Most of the literature has
focused on the theoretical association between curiosity and
creativity and the reputed novelty-seeking basis for both those
emotions.

One of the developmental studies involved a validation of
different types of curiosity [14]. Data were collected from
389 Chinese parents and 129 teachers of young children. The
researchers designated two types of curiosity. One type was
labeled an “I type” for interest and joyous exploration and the
other a “type D” for deprivation sensitivity which suggests that
curiosity might result from just feeling deprived of stimulation.

In another study on children entitled “Does childhood curiosity
influence depression in adulthood?”, the China Family Panel
Study database was analyzed (N = 17,162) [15]. Childhood
curiosity was noted to have a protective effect against depression
in adulthood. Childhood state curiosity may have developed
into trait curiosity that was then sustained into adulthood to be
contemporaneously protective against depression rather than
childhood curiosity itself protecting against adult depression.

In a study on curiosity across the adult lifespan, age-related
differences were noted in state and trait curiosity [16]. In this
sample of different age adults (N=193), state curiosity was noted
to increase, and trait curiosity was noted to decrease across age.
This result may have derived from older adults experiencing
fewer surprising situations that could sustain their trait curiosity.
It would seem that state curiosity would need to continually
occur to sustain trait curiosity.

Two studies have focused on predictors of curiosity including
one on personality traits and one on activities. In a study entitled
“Unraveling the intricacies of curiosity”, personality traits were
explored including impulsive sensation-seeking, intolerance of
uncertainty and openness [17]. These three personality traits
were jointly noted to predict trait curiosity. A regression analysis
on these data would have yielded the relative contributions of
these personality traits to trait curiosity. Likely they would have
different contributions to the variance in trait curiosity

Leisure activities have also been associated with curiosity [18].
In this study on a Japanese sample (N =1,311 adults 20 to 79
years-old), both men's and women's curiosity were related to
leisure activities and work. Presumably both the leisure activities
and work were interesting given that they stimulated curiosity
in this sample. And this curiosity would likely be labeled the
[-Type (stimulated by interest and joyous exploration) [14].

Two studies have addressed the effects of curiosity on the brain.
In one of these, curiosity was positively correlated with brain
health [19]. More brain regions were activated by curiosity
versus fatigue. These results were not surprising inasmuch as
curiosity as a very arousing, active state would be expected to
stimulate more alpha and beta activity in the brain while fatigue
would likely involve slower theta and delta activity.

In another study involving the brain, the results are reflected
in the title: “Curiosity satisfaction increases event- related
potentials sensitive to reward” [20]. The protocol for this study
involved the recording of evoked potentials during and following
a surprise memory task. Following that task, satisfaction of
curiosity resembled reward processing indicated by the event-
related potential data. That surprise and curiosity would involve
the reward centers of the brain is not surprising given that both
surprise and curiosity are positive, pleasurable emotions.

Most of the papers in this current literature on curiosity are the
29 commentaries that were inspired by a paper entitled “A shared
novelty-seeking basis for creativity and curiosity” [21]. In this
theoretical paper, the authors claimed that novelty-seeking was
the underlying mechanism for both creativity and curiosity.
They also noted that expansive nature stimuli elicited more awe
than expansive social stimuli. It would not be surprising that
the same regions of the brain were involved in both curiosity
and creativity including the default mode network, the salience
network and the executive control network, although it wasn’t
clear from the data presented which network was most involved
in either curiosity or creativity or both.

Examples of the commentaries that followed this theoretical
paper included a paper that suggested that learnability was the
driving force behind creativity, curiosity and artistic endeavors
[22]. A second research group suggested that mood regulation
was the shared basis for curiosity and creativity [23]. In their
model, the goals of both curiosity and creativity were to
enhance positive mood and reduce negative mood. A third
group of researchers challenged the brain regions being the
same for curiosity and creativity in a paper entitled “Dissecting
the neuroanatomy of creativity and curiosity: the subdivisions
within networks matter” [24]. It was surprising that the authors
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of the original paper did not attempt to accommodate all these
possible interpretations of their data.

Commentaries were found throughout the current literature on
curiosity suggesting many different underlying mechanisms for
curiosity and the creativity that the researchers have linked to
curiosity. While they generally suggest different mechanisms,
they also noted the reciprocal nature of curiosity and creativity
with the epistemic curiosity emotion stimulating creativity and
creativity, in turn, leading to curiosity. It is likely that all these
mechanisms have been contributing to curiosity and creativity.
However, none of the commentaries addressed the possibility
that unresolved curiosity or thwarted creativity could lead to
confusion and ultimately boredom, but that would be suggested
by a potential continuum of experiencing epistemic emotions
from awe to surprise to curiosity to interest to confusion and
ultimately boredom.

Confusion

Most of the literature on confusion includes research on
confusion that is related to senility rather than confusion as an
epistemic emotion. Only a few studies focused on confusion as
an epistemic emotion.

In a study entitled “Confused or not: decoding brain activity
and recognizing confusion in reasoning learning using
electroencephalography”, those who were confused versus
non- confused had lower EEG power of delta, theta, alpha and
beta as well as lower gamma activity [25]. Those who were
confused had higher attentional and cognitive load and likely
were more frustrated and stressed. These negative emotions, not
surprisingly, led to lower EEG power.

In a systematic review of EEG-based emotion recognition of
confusion using artificial intelligence, confusion was said to
motivate the learning process [26]. The authors also suggested
that confusion could hinder the learning process. In a similar
review entitled “Seeking optimal confusion: a review of
epistemic emotion management in interactive digital learning
environments”, confusion was also said to be a productive aspect
of the learning process [27]. However, the authors similarly
concluded that confusion could hinder learning if it persisted.
Persistent confusion could then lead to frustration or boredom.
Frustration was not discussed in this literature, although it has
been considered a difficult emotion. Boredom, on the other hand,
has been the focus of many studies in the current literature.

Boredom

Boredom has been defined as a lack of stimulation and boring
stimulation as being mundane, meaningless or highly repetitive
[2]. Boredom was the most frequently studied emotion in this
current literature, possibly because of its problematic negativity.
The boredom research can be categorized as elicitors of boredom,
boredom effects and underlying mechanisms.

The elicitors can be classified as lack of interest, redundancy,
and negative feelings. Lack of interest has been studied in the
context of job boredom based on a survey in Japan (N=1019)
[28]. Following structural equation modeling on several
variables, job boredom was negatively associated with the

quantity of job demands and job resources and it was positively
associated with psychological distress and turnover intentions.
Interestingly, the quality of job demands (sustained cognitive
load and use of higher skills), which would seemingly be more
important than quantity of job demands, was not related to job
boredom. In a longitudinal study on job boredom, adults were
observed across 10 days (N= 120) [29]. In this sample, job
boredom was reciprocally related to counterproductive work,
suggesting a lack of coping with job boredom.

An illustration of redundancy as an elicitor of boredom is a study
on switching short videos [30]. In this study entitled "Fast —
forward to boredom" (N= 1223), switching between short videos
(YouTube or TikTok), called digital switching, led to increased
boredom.

Negative states that could be elicitors and/or effects of boredom
include loneliness, emotional dysregulation, and impulsivity. In
a longitudinal study on Chinese university students (N=699),
loneliness led to boredom which led to excessive video use [31].
Boredom and excessive video use were said to be reciprocal.

Emotional dysregulation has also led to boredom in a study on
Italian adolescents (N=721) [32]. In a path analysis, emotional
dysregulation led to boredom which in turn led to internalizing
and externalizing behaviors.

Emotional dysregulation has also led to boredom in even
younger children (N= 130 four to 6-year-old children) [33]. The
children's strategies for reducing boredom included asking the
parents to play with them or playing with toys.

Trait impulsivity has also led to boredom [34]. In this study,
impulsive individuals became bored following boring tasks. It's
not clear whether it was the impulsivity trait or the boring tasks
or both that contributed to boredom in this study.

The papers on the effects of boredom can be classified as negative
activities, dysregulated rhythms and negative emotions. The
negative activities included impulsivity and excessive smart-
phone use. The dysregulated rhythms included changes in the
pace of life and sleep rhythms. The negative emotions included
anxiety, depression, and suicide risk.

In a laboratory experiment to induce boredom, impulsive choices
were increased [24]. A peg-turning task versus a self-selected
video increased boredom, which in turn led to impulsive choices.

Excessive smartphone use has resulted from boredom in two
papers in this current literature. In a study on university students
(N=112), high state boredom led to craving for smartphone use
[35].

In a systematic review and meta-analysis of 54 studies (N=
36,245), the relationship between boredom and smartphone
addiction was explored before and after the outbreak of the
COVID-19 pandemic [36]. The authors reported a significant
correlation between boredom and smartphone addiction.
Not surprisingly, COVID-19 was noted to exacerbate that
relationship.
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Table 1: Epistemic emotions elicitors and effects (and first

authors).

Emotion elicitors and effects

First
Authors

Awe

Awe was greater for landscapes than for faces

Droit-Violet

The awe experience of young children is
similar to that of adults

O’bri

Awe leads to >self-compassion and empathy | Yuan
Awe decreases existential isolation Edwards
Awe decreases reactive aggression Qu
Awe increases mental health Wang
Surprise
Linked with awe Noordewier
>recall for surprises that are plausible deBruine
Curiosity
I type (interest & Joyous exploration) and D | Tang
type (deprivation sensitivity)
In children it has >protective effect against Zheng
adult depression
State curiosity increases and trait curiosity Whatley
decreases across age
>impulsive sensation-seeking, intolerance of | Tian
uncertainty & openness
>leisure activities Morita
>brain health and >brain regions activated Ni
(>alpha & beta activity)
Shared novelty-seeking basis for curiosity Ivancovsky
and creativity
Learnability driving force for curiosity and Omigi
creativity
Mood regulation shared basis for curiosity Zeitlin
and creativity
Confusion
<delta, theta, alpha and beta EEG power and | Xu
<gamma activity
Motivates and hinders the learning process Ganepola
Persistent confusion could lead to frustration | Arguel
or boredom
Boredom
Job boredom results from< job demands and | Kawada
resources
Job boredom reciprocally related to Kim
counterproductive work
Redundancy of switching short videos leads | Tam
to boredom
Loneliness, emotional dysregulation and Yan
impulsivity lead to boredom
Emotional dysregulation leads to boredom in | Anderson
young children
Trait impulsivity leads to boredom Clay
Boredom leads to >impulsive choices Chao

Boredom leads to >smartphone use Xiamen, Hu
Boredom leads to faster pace of life Martarelli
Boredom leads to insomnia Shiri

Job boredom leads to anxiety, depression and | Li
suicidal risk & lower functioning

Boredom proneness leads to anxiety Zhao
Boredom leads to suicidal behavior Lissak
>Job boredom leads to <heart rate variability | Seppola
during sleep

Boring tasks lead to >cortisol levels Clay
>boredom in adolescents leads to >frontal Nettiinga
asymmetry & theta/beta ratios

In a paper entitled “Pace of life is faster for a bored person”,
this phenomenon was reported for individuals as well as for 15
countries [37]. When the sense of time was explored in a virtual
waiting room, a slow versus fast ticking clock did not affect
boredom [38]. However, greater boredom was associated with
time passing more rapidly. Greater boredom was also associated
with exhaustion, restlessness, amotivation and frustration as
well as later mind-wandering.

Insomnia has also been noted to result from boredom. In a study
on work-related boredom among Korean wage workers (N=
30,992), work-related boredom led to burnout which in turn led
to insomnia [39].

Negative emotions have also resulted from boredom including
anxiety, depression, and suicidal risk. In a study entitled job
boredom as an antecedent of four states, workers in Finland (N=
513) were surveyed [6]. Greater anxiety and depression were
noted in those who were experiencing job boredom. Also. lower
functioning and life satisfaction were noted in those with Job
boredom.

Boredom proneness has also been related to anxiety. The
Boredom Proneness Questionnaire was given to university
students (N=1102) [40]. In this sample, scores on the Boredom
Proneness Questionnaire were correlated with scores on the
State Anxiety Inventory. Those with high Boredom Proneness
Questionnaire scores also had low inhibition scores on the
Behavioral Inhibition System Scale.

In a paper entitled "Bored to death: artificial intelligence research
reveals the role of boredom in suicide behavior”, Facebook
postings by 1006 users who had completed the Columbia
Suicide Severity Rating Scale were analyzed (N =228,052
postings) [41]. Scores on the boredom scale were predictive of
suicide behavior. The relationship between boredom and suicide
behavior was mediated by high scores on the depression scale.

A few studies that included physiological measures are
suggestive of underlying mechanisms. These include studies on
heart rate variability, HPA activity and frontal asymmetry.

In a paper entitled "Is boredom at work bad for your health?
Examining the links between job boredom and autonomic
nervous system dysfunction” Finnish workers (N= 125), those
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with greater job boredom also had lower heart rate variability
during sleep [39].

HPA activity was measured by cortisol levels in a study that
involved boring tasks (N= 100) [34]. Impulsive individuals
had greater boredom following the boring tasks. Impulsivity
contributed to elevated cortisol levels which, in turn, predicted
boredom.

In research on boredom proneness in preadolescents and
adolescents (N= 185 eightto 15 years-old) [42]. Greater boredom
was related to greater frontal asymmetry. Greater boredom was
also related to greater theta/beta ratios. In this sample, boredom
was noted to increase with age.

In one of the only studies that compared emotions, boredom
and curiosity were compared [43]. The authors suggested that
boredom like hunger arises from lack of information and drives
individuals to avoid contexts with low information. Curiosity
is similar to appetite, which pulls individuals towards specific
sources of information.

In a study entitled "I am easily bored: analysis of a single item
measure of boredom", the state and trait boredom scale was
compared to the simple item “I am easily bored" [42]. The single
item measure was as reliable as the scale, although the measure
seemed to tap trait boredom more than state boredom.

In a study entitled "An android can show the facial expressions
of complex emotions", Japanese and German adults (N= 240)
judged 22 complex emotions expressed by a robot [44]. Thirteen
of 22 of them were accurately guessed including the facial
expressions of awe and boredom.

Other Epistemic Emotions

Other epistemic emotions appear on the Epistemically — Related
Emotions Scale [45]. These include interest, enjoyment,
frustration and anxiety. Literature searches for these emotions
for the years 2024-2025 suggested that they were not researched
as emotions but as situations and as a disorder in the case of
anxiety.

Methodological Limitations of this Literature

Several methodological limitations can be noted for this
literature on epistemic emotions. The research has been
disproportionately focused on awe and boredom emotions. This
may relate to their being longer-lived emotions than others like
surprise or confusion and, thereby, more easily studied. Diary or
Fitbit data could be collected for the more transient emotions.
And Fitbit data could have also been collected in more natural
environments for awe and boredom as well rather than using
images of the natural environment to elicit these emotions or
relying on participants’ memory of them.

The longer-lived emotions like awe and boredom may also be
easier for research participants to recall in the memory retrieval
studies. They may be also more readily elicited by virtual
presentation of images in the case of awe and boring laboratory
tasks like the repetitive peg-turning used in a study on boredom.
Unfortunately most of the awe studies were focused on vast

landscape scenes rather than multiple other kinds of stimuli that
could elicit awe including music and art.

Boredom is a more negative problematic emotion than the others,
being the only one that was related to anxiety, depression, and
suicidality in this literature. And awe images have served as
therapeutic stimulation. They may have been considered more
humanly relevant to more researchers and potentially more
fundable research topics.

Surprisingly, multiple epistemic emotions have rarely been
compared In the same study. A theoretical argument was
presented for curiosity and creativity having the same basis in
stimulation-seeking, although some 29 commentaries suggested
other underlying mechanisms like emotion regulation and mood
alteration.

Interestingly, the possibility of these emotions being experienced
simultaneously was not considered, for example, curiosity and
confusion. They could also be experienced sequentially as in awe
leading to curiosity or curiosity leading to interest or confusion
leading to boredom. Several other emotions could be considered
epistemic like loneliness, envy and frustration. As one scientist
suggested we experience countless emotions.

Most of this literature was focused on elicitors or behavioral
effects of the different emotions. Although many of the studies
were conducted in laboratory situations where physiological
data could have been readily collected, potential underlying
biological mechanisms were rarely studied except for heart rate
variability, elevated cortisol and frontal asymmetry.

Despite these methodological limitations, the 2024-2025
literature on epistemic emotions may help inform the treatment
of learning difficulties or the job boredom problem and the mood
uplifting effects of awe. This literature on epistemic emotions
is complementary to the literature on universal emotions and
enhances our understanding of experiences in learning situations
like the classroom and the workplace where we spend significant
time in our lives.
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