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Some things in this world are compelling, such as beautiful scenery, scary stories, and
sports. They might give us pleasure, or make us feel they are important, or motivate us to
pay attention, or inspire curiosity. Other things, such as patterns of raindrops or lists of
random numbers, are not compelling. To date there is no cross-domain framework that
attempts to explain the underlying psychological reasons why some things are compel-
ling and other things are not. I present the compellingness foundations framework, which
attempts to show that the same underlying psychological reasons explain why things are
compelling to human beings, including religion, arts, and sports. The foundations include
the desire for social information, the presence of detectable patterns, incongruous infor-
mation, and the generation of strong emotions.
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Many things capture the attention of people, and other things are ignored.
From sports, jokes, attractive people, traffic accidents, movies, music, to stories
about heroes and gods from long ago, we find these things compelling. Other
things are not compelling: the endless variety of dirt patterns on the streets in
the spring, static heard on the radio, or rambling stories that seem to go nowhere.
What properties are shared by compelling stimuli? This is the central question of
this paper, which will introduce a framework for understanding compellingness.

Despite a great deal of work on what makes artistic works pleasurable and inter-
esting, and a great blossoming of work on cognitive approaches to religion, these
two subfields usually don't interact. However, many of the things that attract people
to art are the same things that attract us to religion. Could it be that everything that
is compelling is so because these things trigger similar underlying psychological
proclivities? In this paper I describe the compellingness foundations framework,
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a unified approach to understanding compellingness. It is meant to help explain
what kinds of things will be compelling to people in terms of basic psychological
foundations that compelling things exploit. It is the first framework that attempts
to describe similarities in what makes things compelling across many domains,
including sports, art, religion, conspiracy theories, music, and so on.

I characterize the class of “compelling things” with a list of family-resemblance
features, without appeal to necessity or sufficiency: compelling things are interest-
ing, draw and sustain our attention, are fascinating, make us more likely to believe
them (in the case of propositions or explanations), make us feel curiosity or plea-
sure, and are easier to recall from memory. Some compelling things are beautiful
and some are funny, but others, such as car accidents and horror movies, can be
scary or cause some other negative affect. But we are drawn to them nonetheless.

The first foundation holds that stimuli featuring people, representations of
people, or person-like entities, and particularly conflicts between them, will be
more compelling. The second foundation holds that we will find compelling those
stimuli that make us feel emotional, primarily hopeful, happy, angry, or fearful.
The third foundation holds that we are attracted to patterns. We delight in finding
them, and stimuli that feature patterns of any kind (repetition, similar colors)
give us pleasure. The fourth foundation holds that some amount of incongruity,
or mystery, is compelling. Rather than causing delight, incongruity creates drive,
a motivation to understand.

Presented is a framework that describes how features of stimuli interact with
characteristics of our underlying psychology to make us find things compelling.
My contribution is a framework for understanding the compellingness of many
domains in terms of the same psychological foundations. This paper is organized
by the foundations, not domains. That is, I do not have a section on religion, and
another on the arts, and yet another on sports. Instead, the following sections
describe how each foundation can inform compellingness in a wide variety of
domains.

Social Information

Many animal species are solitary, but Homo sapiens is not one of them. Our
ancestors have lived in richly social environments since before we were even
human beings. Our very survival, then as well as now, depends on understand-
ing and navigating a network of other people. The dominant theory of human
evolution holds that we spent a great deal of our evolutionary history (as human
beings) in groups of nomadic hunter-gatherers. For those ancestors, as is true
of hunter-gatherers today, survival depends on cooperation. Without others,
access to food and shelter, as well as protection, was greatly enhanced by coor-
dination with a social group. Reproduction and child-rearing are also facilitated
by cooperation.
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Several theories have even suggested that an increasing social reasoning ability
was the reason for the explosion of general intelligence and brain size that human
beings enjoyed during this era (Humphrey, 1976). These selection pressures, both
cultural and biological, resulted in a human mind exquisitely tailored for paying
attention to, perceiving, and thinking about people. These theories include the
Machiavellian intelligence hypothesis (Byrne and Whiten, 1988), the Vygotskian
intelligence hypothesis (Moll and Tomasello, 2007) and the social brain hypothe-
sis (Acedo-Carmona and Gomila, 2016; Dunbar, 1993).

Even a casual look at the arts reveals that most art is about people. Static plastic
arts (paintings, sculpture, drawings, and so on) can be abstract, but more often
than not feature depictions of human beings. In a survey of art works from an
art history book, Davies and McManus (2014) found that 78% of the works con-
tained depictions of at least one human being. This was not affected by historical
periods. This trend is most clear in narrative arts (those that tell stories, such as
written fiction, film, theater, and so on). Even stories that are about animals or
aliens often anthropomorphize — the characters in the stories are psychologically
humanlike, be they the fish in Finding Nemo or the droids of the Star Wars fran-
chise. Indeed, the whole concept of what a story is, in the artistic sense, is nearly
incomprehensible without referring to characters in conflict. Even non-narrative
dance performance, too, is about people, in that we are watching people move,
often in emotionally expressive ways.

Music is perhaps the most abstract of the arts, and instrumental music serves
as an interesting challenge to the social information foundation. However, at least
in the Western world, music with lyrics (sung by people, of course) are much
more popular (Ren and Kauffman, 2017), and the themes of popular songs
tend to be about evolutionarily important social issues, such as love, sex, and
interpersonal conflict (Hobbs and Gallup, 2011). Songs purely about inhuman
phenomena, such as gravity or how wood decomposes, are much rarer. There is
also evidence that melodies are better remembered when sung than when played
on a musical instrument (Weiss et al., 2012), and that the emotional impact of
instrumental music mimics that of speech prosody (Lui et al., 2018). As neuro-
scientific evidence suggests that human voice sounds activate more brain regions
than non-voice sounds (Levy et al., 2001), it makes sense that the compellingness
of the human voice informs even our preferences for, and reactions to, instru-
mental music.

We can see that nearly all sports involve human participants (animal sports,
such as dog racing, are much less common and popular). It is interesting that
even with an entire field of sports psychology, relatively little work has been done
to explore the psychological reasons people enjoy watching them. But we can

'None of the ten most popular sports in the world involve non-human animals. See https://www.
worldatlas.com/articles/what-are-the-most-popular-sports-in-the-world.html
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use features of sports to speculate on why we find them fascinating. Most sports
are competitive, suggesting that sport might be, in part, symbolically standing in
for violent struggle. The kinds of skills required for success in many competitive
sports are those same skills that would be useful for combat and other physi-
cal skills useful for hunter—gatherers, and are hard-to-fake indicators of general
health (running, avoiding, hitting, use of strength, speed, and so on). It is also
noteworthy that people tend to root for athletes and teams that represent them,
often through geographic affiliation, such as one’s local basketball team. In other
words, our interest in sports spectatorship makes sense in light of our interest
in people and competition between groups and individuals. If we look across
animal species, we can see many examples of non-violent competition that super-
ficially resemble violence (Arnott and Elwood, 2009). Crabs, for instance, will
often avoid an all-out fight by waving their claws around (Glass and Huntingford,
1988). When it is clear which crab would win the fight, the loser of the com-
petition backs down and neither crab gets hurt. Mantis shrimp will engage in
“ritualized fighting,” delivering non-lethal blows to each other in contests over
territory (Green and Patek, 2018).

There is also evidence that compellingness of social information affects beliefs.
Casual observations of the way we interact with beliefs suggest that belief sys-
tems couched in terms of human-like stories are more easily processed. Science
educators sometimes anthropomorphize inhuman forces to help students under-
stand scientific principles (e.g., “the water wants to find its level,” McGellin et al.,
2021; Zohar and Ginossar, 1998). Anthropomorphization of non-human entities
is common in children, and gradually fades, suggesting that the attribution of
folk psychological states to inanimate objects is a part of a genetic predisposition
(Carey, 1985). At four years of age, many children believe that all motion is inten-
tional (Smith, 1978).

The importance of social information also helps understand the prevalence
of conspiracy theories, which are belief systems that are almost completely com-
posed of psychological explanations for poorly understood phenomena. For
example, most scientists believe that the HIV virus jumped from non-human
primates to humans. They believe there is a cause, but not a reason. Many people
find explanations such as this are unsatisfying, as though a part of our mind wants
a reason couched in terms of human motivations, above and beyond some phys-
ical cause. As a result, one conspiracy theory surrounding the etiology of HIV
involves a government conspiracy to create a virus to kill minorities (Nattrass,
2012). Some currently believe that COVID-19 is a biological weapon (Nasir,
Baequni, and Nurmansyah, 2020). The fact that nearly all conspiracy theories are
essentially explanations based on secret human motivation suggests that social
information is a large part of their appeal. Unfortunately, the little laboratory
research that has been done has not always supported this hypothesis. When par-
ticipants are given explanations for phenomena couched in terms of mechanical
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forces versus belief and desire categories, they are actually more willing to accept
mechanical explanations than anthropomorphized ones (Schoenherr and Thom-
son, 2021; Schoenherr, Thompson, and Davies, 2011). Another study found that
anthropomorphized science explanations did not lead to impaired understanding
(McGellin, Grand, and Sullivan, 2021).

There is a great deal of evidence that a key part of religions worldwide and
throughout history is the belief in anthropomorphic supernatural beings. Atran
(2002, p. 4), for example, even includes belief in supernatural agents as part of
the definition of a religion. Guthrie (1993) presents a review of evidence for our
tendency to perceive animacy, and humanity in particular, in a wide variety of nat-
ural phenomena. The explanation for this is that animate living things are simply
more important in the natural environment than inanimate things, resulting in a
hypertrophy of attribution of agenthood (Boyer, 2001).> Specifically, people attri-
bute humanlike minds to gods (as opposed to human physiology, see Shtulman
and Lindeman, 2016). Events without obvious physical causes are often supposed
in religion to be caused by the intentions of gods (Atran, 2002, p. 66).

But it goes further than that — just as in conspiracy theories, religion pro-
vides the desired reasons for things, sometimes even in the face of obvious physical
causes. Indeed, magical thinking often accompanies, rather than simply replaces,
explanations that scientists might offer. In particular, physical explanations seem
to satisfy the epistemic need for causes, but often not for reasons. For example,
anthropologist E. E. Evans—Pritchard was working at a site in which a house
collapsed and killed some people because the structure had been weakened by
termites. The informants speculated on what those people might have done to
bring the disaster onto themselves. The anthropologist suggested to the infor-
mants that they knew about the termite cause, but the informants still felt that
there was more explanation needed — why did that house fall at that time, on
those people (Evans—Pritchard, 1937, pp. 69-70)? Because the contemporary
scientific worldview does not hold that physical accidents always have some
reason associated with that person’s previous social behavior, science does not pro-
vide satisfying answers to those who assume that they do have some reason. This
makes them draw on explanations from realms of religion and the supernatural.

Valanced Emotions

Some things are good for us, some things are bad for us, and others are, for
the most part, irrelevant to our evolutionary interests. It makes sense that ani-
mals would evolve to find important those things that were relevant to their

2Boyer’s (2001) attribution of agenthood is also known as agenticity (Shermer, 2012), overactive
theory of mind, hypersensitive/hyperactive agency detection device (Atran and Norenzayan, 2004;
Haidt, 2012), or anthropomorphism (Guthrie, 1993).
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survival and reproduction. We evolved emotional responses to things according
to how they can help or harm us. Broadly speaking, things that can harm us often
generate a motivating negative emotional response, which I will refer to here as
“negativity, and things that can help us give us positive affect (positive feelings
associated with pleasure, or the anticipation of pleasure), I will refer to with the
shorthand of “positivity” We evolved to feel valanced emotions (positivity and
negativity) for certain environmental stimuli,’ and as such, contemporary stimuli
that evoke hope or negativity will be compelling, even if they have nothing really
to do with our survival and reproduction — for example, a horror movie. The
generation of positivity or negativity is the second foundation of compellingness
— emotional stimuli are more compelling.

Positive Emotions

When we see food that can nourish us, people who might make good mates,
and other things that help us achieve our implicit adaptive goals, as well as our
explicit, day-to-day goals, we get a feeling of positivity or enhanced motivation.
Positive feelings can result from achievement of goals or in the anticipation of goal
achievement, but they can also result from what we might view as “cheats” Fan-
tasizing, using cocaine, playing videogames, or being in denial all might result in
positive feelings in the absence of any real accomplishment, bypassing the normal
routes to gratification of our ancestral past.

How can positive and negative emotions help us understand what we find
compelling in the arts? Many of the reasons we like to experience art (be it in
a painting, a television show, or a story told to us) are the same reasons we are
interested in the things that those artworks represent. That is, things that give us
positivity and negativity in real life give us the same emotions, perhaps attenu-
ated, when they are experienced as represented in art. When I'm talking about
art ’'m talking about the most popular kinds of art, that is, art that is consumed
most often. In modern Western culture, this means all of the advertising, popular
television, music, and so on. In pre-industrial cultures this means art that com-
munities make for themselves. In contrast, the kinds of art that philosophers often
struggle with, like conceptual pieces or found object artworks such as Duchamp’s
Fountain, are so unrepresentative of most of the art that has ever existed that we
can safely treat instances of fine art as outliers — and are so rare and unusual that
a general theory of art need not even attempt to describe their appeal. Full appre-
ciation of fine art, such as Warhol’s Brillo Soap Pads Boxes, requires knowledge of
art history and context, and an understanding of art venues (such as museums)

3There is an important nuance here: the emotional response is more accurately described as the
result of an appraisal (Sherer, Shorr, and Johnstone, 2001). Food looks appetizing, and can generate
a positive emotion and drive, but the same food might evoke nothing, or even disgust, if the subject
has already eaten their fill of it.
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where art is displayed (Bullot and Reber, 2013, p. 125), lessen the cross-cultural
effects described in this paper.

Indeed, when we look at the kind of paintings that people with no particular
interest in art prefer, they like outdoor landscapes, rather than non-representational
pieces (Barrow, 1995; Wypijewski, 1998). This corresponds to research showing
that being in actual nature improves cognition (Hartig et al., 2003) and makes us
happier than being indoors, even though we often think it will not (Capaldi et al.,
2014; Nisbet et al., 2009; Nisbet and Zelenski, 2011). The landscape images people
prefer tend to correspond to the kind of places in which people would prosper.
Before the age of eight, children tend to prefer landscape images depicting where
humans spent most of their evolutionary history — the African savanna. After
that, people tend to prefer looking at images of the environment they grew up
in (Balling and Falk, 1982; Orians, 1986; but see also Lyons, 1983 for a dissent-
ing opinion). Farmers prefer landscapes depicting good farmland (Lyons, 1983),
and people tend to prefer images of more rugged landscapes as they transition
from childhood to adulthood, presumably because they are better able to tra-
verse it (Synek and Grammer, 1998). Popular landscapes feature good places
to camp — views from a vantage point of refuge, with animals, vegetation, and
water, from high up (Appleton, 1975; Buss, 2016; Mangone et al., 2021; Orians
and Heerwagen, 1992; Sporrle and Stich, 2010). These results suggest that the
landscapes people like are based on environments that are adaptive, and for that
reason we evolved to get positive feelings when viewing them, be they in real life
or in representation.

This effect of liking or disliking representations of things because of our reac-
tion to actual things is not restricted to landscapes. Much of our appreciation
of external representations, be they pictures, movies, or recordings, depends on
parts of our brain failing to completely distinguish representation from reality.
Using the rough classification of System 1 and System 2, representing the evolu-
tionarily older, faster, more hard-wired brain functions versus the newer, more
deliberate, slower, multipurpose brain functions, we can approximately say that
System 1 subsystems can't effectively distinguish representation from reality (Sta-
novich, 2004). For example, your fusiform face area reacts the same way whether
it’s looking at a flesh-and-blood person in front of you or a picture of a face in a
magazine. That we respond to representations and reality so similarly is so obvi-
ous that scientific papers will sometimes refer to pictures of faces simply as “faces”
(Kanwisher and Yovel, 2006). Pictures of snakes elicit fear emotions like actual
snakes do (Landova et al.,, 2012). A large part of why we find many works of art
compelling is simply because much of our brain thinks that what the art depicts
is real. System 2 knows we are only watching a movie, but System 1 is scared of
the zombies.

Positivity is also a factor in the kinds of beliefs we find compelling. There is
a great deal of evidence that people are more likely to believe things that make
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themselves or the group they identify with look good (Alicke and Sedikides, 2009;
Taylor and Brown, 1988), and are less likely to believe facts that are perceived as
counterevidence for belief structures they already have (Nyhan and Reifler, 2010;
Pennycook and Rand, 2021).

Negativity

We are extraordinarily sensitive to dangerous information. The well-estab-
lished negativity bias means that we pay attention to and better remember stimuli
that cause negative affect (Baumeister et al., 2001; Hilbig, 2009). For example,
we are faster at detecting words in stimuli when they are negative (Nasrallah et
al.,, 2009). Fear changes our mental state to prepare for danger, and has effects
on shifting attention, weighting of goals, sensitizing perception, as well as the
priming of certain actions, such as fighting, freezing, and running (Dutton, 2009,
p- 25; Klein, 2002).

We can see evidence that this effect is in part due to evolutionary pressures
on the targets of phobia. The most common phobias concern ancient dangers,
such as heights, closed spaces, snakes, and spiders, rather than the most common
dangers of the modern world, such as knives and cars (Seligman, 1971). Even
monkeys have a built-in propensity to learn to fear snakes (Cook and Mineka,
1990; though evidence is not conclusive, see Tierney and Connolly, 2013).*

Although people tend not to hang frightening pictures on their walls, we are
nonetheless compelled by disturbing imagery (some theories of negative emotions
and art ignore the idea that negative emotions can contribute to how compelling
a work is, e.g., Silvia and Brown, 2007). In particular, many people enjoy horror
movies, which generate billions of dollars of revenue every year (Polak et al.,
2020). The question of why people willingly submit themselves to stimuli that will
(and indeed, because it will) generate negative emotions seems mysterious (the
“paradox of horror,” Gaut, 1993), but it is consistent with the attention we pay to
other negative events, such as car accidents, fights, and house fires. We like horror
movies for the same reason we rubberneck traffic accidents — because a deep
part of our mind thinks that this is important information for our own survival
(the reason people like sad movies is different — we tend to find compelling only
those sad movies that are “moving;” which, when seen, generate positive affect;
see Hanich et al., 2014). According to the threat simulation theory of dreaming
(Revonsuo, 2000), a main function of dreams is to mentally rehearse dangerous
situations, particularly those relevant to our ancestral environment. But we dream
about modern dangers, too, and the fact that people often have nightmares about

+Negative responses to animals involve both fear and disgust (which are correlated at a rate of r = .72).
A spider, for example, is both scary and disgusting to people, where a bull is scary but not disgusting
(Polak et al., 2020).
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horror movies further suggests that parts of our brain don’t know it’s just a movie
— so we dream to practice what we'll do when the zombies come for us, because
System 1 thinks we have seen such things happen to other people in our commu-
nity. Situations we feel negative about are not pleasurable but can be compelling
because they feel important.

The negativity of statements affects our belief in them. Assertions that feel
important are more likely to be believed. We can see this for things that we are
afraid of (Hilbig, 2009), in that people are more likely to believe generalizations
about dangerous things than they are about positive ones (Cimpian et al., 2010).
News media are compelling, be they television, radio, in print, or on the inter-
net, and the popular news favors negative stories (Soroka, 2012), and news has
gotten more negative over time (Pinker, 2018, p. 50). People prefer to read nega-
tive stories, even though people appear to be unaware of this preference (Blaine
and Boyer, 2018; Trussler and Soroka, 2014). One newspaper reported a drop in
readership by two-thirds when it tried to have only positive headlines (“Russia:
‘Good News Day,”” 2014). When consuming negative news stories, people are
more aroused, and have stronger and longer reactions (Soroka and McAdams,
2015). Similarly, contemporary legends (popularly known as “urban legends”) are
more likely to be retold if they are scary (Fox Tree and Weldon, 2007). Rumors,
too, tend to be negative, with sometimes devastating consequences. For example,
increased polio deaths resulted from the rumors that the polio vaccine causes
polio (Boustany, 2005), and we see similar problems with the “anti-vaccer” move-
ment in contemporary society.

The discomfort associated with anxiety, uncertainty and chaos tends to lead
people to supernatural beliefs, superstitions, and religion. In particular, people
often resort to supernatural explanations of negative events, whether these expla-
nations are taken from one’s culture or constructed on the spot. These effects have
been observed in anthropology as well as in laboratory experiments (Epley et al.,
2008; Gray and Wegner, 2010; Kay et al., 2010), suggesting that the origin of many
religious beliefs and rituals, as well as their continued popularity, might be the
result of a psychological reaction to uncertainty in the environment, and uncer-
tainty is often a negatively valanced experience. For example, Malinowski (1948)
found that the Trobriand fishermen had more superstitious beliefs and rituals
concerning fishing in the open ocean than in the lagoon, where catch sizes have
a much lower variance. In baseball, we see superstitious rituals more often when
playing positions with highly unpredictable outcomes (pitching and batting)
than for more predictable ones, such as outfielding (Gmelch, 1971). Even pigeons
engage in “superstitious” behavior when faced with an unpredictable environment
(Skinner, 1948). Individual differences in the perception of randomness predicts
belief in the paranormal — people who think that rolling three 2s in a row on a
die is unlikely to be due to chance are more likely to have paranormal beliefs than
others (Brugger et al., 1990).
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There is a common belief that one of the reasons that religion is so popular is
that it gives its users freedom from negativity and hope for something better. We
can see evidence of negative emotion making religion compelling at a societal
level — religions thrive where life is hard. Religion is more prominent in societies
that are dysfunctional (Paul, 2009), have a lower standard of living (Rahman et
al., 2011), have higher income inequality (Ruiter and van Tubergen, 2009), and
have less overall trust (Berggren and Bjornskov, 2011). Negative feelings of any
kind, including fear (Ahmed et al., 2011), anxiety (Jackson and Francis, 2004),
loneliness, thinking about death (Norenzayan and Hansen, 2006), or financial
or physical insecurity (Bartkowski et al., 2011), all correlate positively with reli-
giosity. It might well be that religion provides a buffer to stress (Clark, 2018, p.
125). Many believe that religion’ ability to give people a sense of hope is the only
explanation for the existence of religion. But though the big five religions® tend
to have relatively hopeful outlooks, many religions feature supernatural entities
that are feared and not a source of comfort at all — examples include Melanesian
witchcraft (Boyer, 2001, p. 19), and pre-Columbian Mexican and Mayan religions
(Atran, 2002, p. 75). It is tempting to think that hope is the primary reason many
religious people believe in an afterlife; it relieves us of a fear from death. Although
this is likely to be a factor, it is complicated by a few empirical facts: across reli-
gions, not all afterlife scenarios are happy (Guthrie, 1993, p.13). And even within
the big five religions we see differences. Contemporary Christians do not really
believe they are going to hell, but Muslims are more likely to, and as a result have
more anxiety about death than have the non-religious (Ellis et al., 2012).

Positivity and negativity might be looked at as the opposite ends of some psy-
chological continuum (Ellsworth, 1991), so why should they both be compelling?
The effects of negativity on how often news stories are shared on social media are
mixed. Acerbi (2022) found in an experimental setting that negative and threat-
ening news-like stories were more likely to be shared on social media. However,
Berger and Milkman (2012) found the opposite effect, that viral information
tended to be positive. The latter study used actual news articles as materials, where
the Acerbi study used stories made up for the experiment. Looked at in this way, the
extreme ends of this spectrum are compelling, and the center is less so (Kauschke
etal., 2019). These two conflicting drives stem from different psychological needs:
our need to attend to what can hurt us versus what can help us. The things that
won't make our lives any better or worse are less compelling.

Patterns

The essence of prediction is noticing patterns in the world. As prediction helps
people reach their goals, be they personal (such as one’s in-the-moment desire to

5The “big five” religions are the five religions that are most popular and influential today: Christianity,
Islam, Judaism, Hinduism, and Buddhism.
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eat peanut butter) or evolutionary (the free-floating genetic “goal” to reproduce that
might manifest in phenotypical sexual desire, Dennett, 2017, p. 87). Perceiving pat-
terns means we have detected some regularity in the world that might be exploited
in the future. We evolved to find pleasure in the detection of patterns (Gopnik,
2000). As a result, the detection of patterns is one of the foundations of what we
find compelling. When we experience something that we can detect patterns in,
particularly discovering new patterns we have not yet habituated to, we like it more.

Patterns range from simple texture patterns across space, which help us perceive
surfaces and distance, to complex patterns over time, such as motifs in music, or
to the recognition of a similar plot structure across films in the same genre. Of
course, there are great individual differences in what patterns we have noticed in
the past, and this will influence what each of us finds compelling. Expertise in any
field means that more patterns are available for perceptual processes to detect. We
all differ in what patterns we can perceive, and knowing a field better allows one
to detect more patterns. What might seem new and interesting to a novice does
not arouse the expert to the same extent. We see evidence across domains: art
experts prefer more abstract and conceptual paintings (Hekkert and van Wierin-
gen, 1996) and car experts prefer cars with more unusual designs (Hekkert et al,,
2003). Simply exposing participants to innovative car designs in the laboratory
results in a preference for even more innovative designs (Carbon and Leder, 2005).

Visually, we are particularly sensitive to the pattern of bilateral symmetry
(Reber, 2002). Boyer (2001, p. 133) speculated that this was because when an
animal appeared as bilaterally symmetric, it was more likely to be facing you. We
find symmetry in people attractive, possibly because it is (weakly) indicative of
high intelligence (Prokosch et al., 2005).

Recognition or familiarity is often triggered by the sensing of a pattern. The
delight we get from patterns manifests itself in the perceptual fluency (or facili-
tation) effect, which is that we tend to like things better when they are easier to
understand and process. We perceive familiar stimuli as being visually clearer
(Whittlesea et al., 1990), louder (Jacoby et al, 1988), more pleasant (Zajonc, 1968),
longer, more recent (Whittlesea, 1993), more attractive (Winkielman et al., 2006),
and more truthful (McGlone and Tofighbakhsh, 2000). Even stocks perform better
when they have pronounceable names (Alter and Oppenheimer, 2006), presumably
because they trigger pattern detection more strongly than unpronounceable names.

Simple repeated exposure is enough to facilitate some stimuli. This has been
found with faces, as in the false-fame effect (Jacoby et al., 1989), but also works
with ideas. Statements seen repeatedly are rated more likely to be true, even when
people are told beforehand that the statements are false (Begg et al., 1992). The
increased facilitation makes them more believable (Kuran and Sunstein, 1999).6

©Note there is also an effect of social pressure, e.g., social proof (Sherif, 1935), the bandwagon effect,
the herd instinct, or simply “conformity” (Asch, 1951; Goidel and Shields, 1994).
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Statements written in a color that is more difficult to read (Reber and Schwartz,
1999), or spoken in an unfamiliar accent (Lev-Ari and Keysar, 2010) makes
people find them less believable (Adee, 2012). Statements that rhyme (such as
“woes unite foes”) are judged as being more accurate than semantically-similar
statements that do not rhyme (such as “woes unite enemies”). A perceived rhyme
is an additional pattern associated with the statement, increasing its compelling-
ness (McGlone and Tofighbakhsh, 2000). Paintings that are understandable are
better liked (Szubielska et al., 2021).

Finding patterns is so crucial to survival and reproduction that humans
evolved not only to find pleasure in finding them, but to be hyper-sensitive to
them as well, as evidenced by our tendency to experience patterns even in random
data.” People are more likely to make inaccurate inferences about their environ-
ments when their sensory link with reality is compromised, be it through drugs,
dreaming, stress, or sensory deprivation (Previc, 2006, p. 526). Unexpected and
unusual misfortune, in particular, tends to be interpreted as punishment from
gods or witches in religions worldwide (Boyer, 2001, pp. 169-194).

It could be that religiosity is partly explained by the over-reaching of our
pattern-making tendencies. Many mental illnesses, including mania, schizotypal
disorder, and schizophrenia, are correlated both with higher religiosity and a
greater sensitivity to perceived patterns, real or otherwise (Rogers et al., 2009).?

It is likely that an overactive pattern detection system also explains a good
deal of people’s beliefs in conspiracy theories (Bruder et al., 2013). First, people
who believe in one conspiracy theory are likely to believe in others, and people
who don't believe in any particular conspiracy tend to not believe in any of them
(Swami et al,, 2011). This suggests that there are traits that facilitate belief in con-
spiracy theories in general. Conspiracy theorists tend to be angry, mistrustful, feel
alienated from society, and feel helpless over their lives (Abalakina-Paap et al.,
1999; Dyrendal et al., 2021). Recall that lack of control, and chaotic environments
in general, tend to increase magical thinking. People primed to feel out of control
see more patterns in random stimuli (Whitson and Galinsky, 2008).

Because pattern detection is so adaptive when perceiving the natural world,
we carry that preference into the arts. Pattern is used to great effect in all of the
arts, from limited color palettes in paintings, to shape patterns in computer gen-
erated fractal imagery (Aks and Sprott, 1996), to repeated symbols in fiction, to
“reincorporation” in theatrical improvisation (Johnstone, 1999) and “call-backs”

7'The illusory detection of pattern in random information is known variously as the clustering illu-
sion, pareidolia, apophenia, patternicity (Shermer, 2012), and illusory correlation.

8Schizotypy is more common in cult members and religious people than in the general population,
but persons with psychosis in general tend to be less religious (schizophrenia is a kind of psychosis;
Previc, 2006, p. 514). Further complicating the picture, relatives of schizophrenics tend to be more
religious (Gilovich et al., 1985).
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in stand-up comedy, to the use of a “leave-behind” in film (or “Chekov’s gun,”
Mar and Oatley, 2008). An analysis of music found that 94% of musical passages
(motifs) were repeated elsewhere in the same work (Huron, 2006).

Two components of compellingness, which we might think of as liking versus
wanting, have different brain processes, according to some researchers (e.g., Ber-
ridge, 1996; Litman, 2005). The wanting system is often triggered by interesting
aspects of stimuli, is associated with drive, desire, and compulsion (Gopnik, 2000;
Labroo and Pocheptosova, 2016; Zeki, 2004) and appears to work through div-
isions of nucleus accumbens and amygdala, and mesotelencephalic dopamine
systems. Interesting aspects of stimuli trigger wanting, as will be covered in more
detail in the section on incongruity.

Liking, in contrast, is associated with pleasure and appears to work through
the GABA/benzodiazepine, opioid, and cannabinoid systems. Often liking and
wanting feelings happen at the same time, as when we eat a delicious food — we
like it and want to eat it. But they are distinct neural systems that can be disso-
ciated. Some people with addictions, for example, experience much craving but
little pleasure. They compulsively keep doing their addictive behaviors not for
the pleasure it brings but merely to reduce the feeling of needing to engage in
the behavior (Litman, 2005). Like picking a scab, we sometimes have urges to do
things that generate no pleasure. It could be that many compulsions are like this,
as in the rituals of obsessive-compulsive behavior. The opposite, perhaps, can
happen too. We might describe the way some people approach art as a detached
aesthetic experience, characterized by high liking but low wanting (Chatterjee,
2004; Marsolais, 2003). The detection of patterns is more strongly associated with
liking, where incongruity (the subject of the next section) is more strongly asso-
ciated with wanting.

Pattern and incongruity can both be compelling, but, like positivity and
negativity, are fundamentally at odds with each other. For example, in simple
polygon stimuli, complex stimuli are judged to be most interesting, but simple
ones are rated as more enjoyable (Day, 1967). People also prefer moderately com-
plex music (North and Hargreaves, 1995). But unlike positivity and negativity,
pattern and incongruity must both be present for the most compelling stimuli:
there is a balance. Pattern seems to increase pleasure, and incongruity increases
interest and motivation to understand (Silvia, 2006, p. 8). Too much pattern
and there’s nothing to learn (e.g., a white wall represents a pattern in that it
is a repeating expanse of the same color), and too much incongruity and we
lose faith that there’s anything there to be discovered (e.g., white noise has high
information, from an information-theoretic perspective, but is not interesting).
Both cases result in a lack of interest. I will return to this topic at the close of the
next section.
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Incongruity

Although it is well-established that pattern-recognition and fluency increase
the liking of stimuli, there are also clear effects of compellingness in what appears
to be the opposite characteristic: incongruity. For my purposes, information has
incongruity when it involves something poorly understood, ambiguous, novel,
uncertain, unusual, challenging, complex, or contradictory. My suggested solution
to this puzzle is twofold: first, in line with Berlyne (1960), optimal compelling-
ness is often found in the mid-range between the overall understandability and
complexity of stimuli. Second, whereas patterns make things compelling because
they are pleasurable, incongruity makes things compelling because incongruity
makes them interesting (Berlyne, 1960; Silvia, 2006), triggering the wanting system
described in the preceding section. When participants are asked whether they
“like” a work of art, for instance, they very well might be responding positively in
the presence of either pleasure or interest. For this reason it very well might be the
case that empirical studies that show that interesting stimuli are “liked” conflate
two psychological responses, both relating to compellingness. Turner and Silvia
(2006) found that some paintings were rated as of high interest even when they
were rated as low in enjoyment and pleasantness. A sense of incongruity often
arises in the presence of complexity, novelty, ambiguity, conflict, and uncertainty,
all of which increase interest (Silvia, 2006, p. 25), suggesting that they all load on
a common factor (Evans and Day, 1971).

Even monkeys will engage with puzzles and will sometimes prefer doing them
to gathering food (Harlow, 1953). Humans are the slowest-developing species in
Mammalia (Richerson and Boyd, 2008, p. 136). We are curious creatures, born
with few mental abilities but a great capacity and desire for learning (Hebb, 1949).
When something holds the potential for us to understand it, it is more likely
to be compelling (Izard and Ackerman, 2000; Silvia, 2006). We want to figure
it out. It is very telling that a great deal of the findings in developmental psy-
chology of infants requires this to be true. The often-used “looking paradigm,” in
which researchers pay attention to when an infant perks up and looks longer at
something, only works because of our species’ natural, intense curiosity. When do
infants look longer? The same times adults do: when they perceive incongruities
they expect (perhaps tacitly) that they can resolve with attention.

In the arts there is a very old folk idea that good artworks have “unifor-
mity amidst variety” (Hutcheson, 1726/2004). Although the axis is sometimes
described as one of simplicity vs complexity, empirical studies since the late 1800s
have found evidence of the balance between pattern and incongruity in visual
stimuli (Birkhoff, 1933; Eysenck 1941; Munsinger and Kessen, 1964; Smets, 1973;
Witmer, 1893), even when incongruity, or complexity, was formalized in differ-
ent ways (for a review of conceptions of visual complexity see Donderi, 2006).
Berlyne (1960) and White (1959) introduced the factor of arousal: there appears
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to be an inverted U-shaped curve where pleasantness of a stimulus was low with
low arousal (or complexity), then climbed, and finally descended again as arousal
(or complexity) got too high. Yerkes and Dodson (1908) found that performance
grows with physiological and mental arousal, but not if there is too much. The
foundations of pattern and incongruity in the framework presented here builds
on this previous work by suggesting that this inverted U-shaped curve applies not
only to sensory information, but also for that of stories, explanations, and more,
as I will now describe.

Patterns and incongruity can be perceived over space (as in a painting) or time
(asina film or a piece of music). As we notice patterns, pleasure increases, but then,
when there’s nothing new to figure out, interest wanes. Simple patterns are quickly
classified as pleasing, but this feeling rapidly diminishes over time. Moderately
complex images get more pleasing over time, to a point, and then start to decrease
(Day, 1967).° As we habituate to patterns, we seek novel stimuli to maintain inter-
est, suggesting that there is an exploratory drive we (and other animals) will work
to satisfy (McClelland, 1953). White (1959) surveys numerous findings showing
cross-species drives for exploration and novelty-seeking.

We can look to popular music to see how songs manipulate the curiosity gen-
erated by incongruity and the pleasure generated by the detection of patterns:
many popular songs begin with a simple melody or rhythm, and after eight or
16 bars will introduce another sonic element. Just as we detect the pattern in the
music, a new element is introduced to re-capture our interest. At a broader level,
a song might have two verses with the same melody before introducing a chorus.
And after the verse—chorus pattern is established, a bridge is introduced. By skill-
fully introducing new patterns just as old ones become less interesting, composers
are able to make songs that are pleasurable and satisfying for their entire duration.

Too much incongruity can also strike people as boring because they have no
hope of finding patterns. In landscape art, for example, people prefer moderately
complex landscapes, finding impenetrable jungle scenes as well as simple plains
scenes less attractive (Kaplan and Kaplan, 1983). There are similar mid-range
effects found in music appreciation (Bhatara et al., 2011). Being forced to perceive
information that is too simple or too complex (for example, by having to sit for
an hour in a waiting room) can result in increased stress, which supports the idea
that mid-range complexity is maximally pleasant (Taylor et al., 2005).

In architecture and park design, spaces are made more inviting by hiding
things — curved trails in parks and residential areas invite exploratory movement
in a way that straight paths and roads do not. This is likely why museums are often
designed as a series of connected rooms, rather than rooms branching off of a

9 Museum curators sometimes refer to great artworks as being “bottomless,” meaning that no matter
how often you return to them, there is always something more you can get out of them (Csikszent-
mihalyi and Robinson, 1990).
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central hallway, like many homes and offices are (Wineman and Peponis, 2010).
If an individual can see the entirety of a room, they will be less likely to enter and
explore it. As such, museums put extra walls to occlude the backs of rooms so
that people will feel a desire to walk around the walls to see what is behind them
(Rohloff et al., 2009).

In narratives, certain kinds of important information get deliberately left out
to entice the audience to continue consuming the story. Headlines and chapter
endings often offer “hooks” that make one want to read further, as opposed to
revealing the content right away. The hook is often some narratively important
question that is raised but is as of yet unanswered. Even in scientific papers, we see
some titles that basically summarize the conclusion, and others that merely ask
the question, requiring you to read the paper to know what it found (e.g., “Does
Chaos Make You More Religious?” versus “Chaos Makes You More Religious”). It
is common now for online article headlines to only tease the content (commonly
known as “clickbait”), sometimes containing phrases like “what happened next
will astound you.”

The compellingness of incongruity can be seen in sports fandom, as well: as
much as people prefer their favorite sports teams to win, people prefer to watch a
close game than one in which their team wins by a large margin. Not knowing how
the game will turn out makes us want to keep watching (Paul et al., 2011), demon-
strating just one of many ways that incongruity makes sporting events compelling.

Quotations, too, are made more memorable and likable when they exhibit
incongruity in the form of an apparent contradiction. For example, “if you don’t
stand for something, you’ll fall for anything,” and “less is more,” and “art is the lie
that tells the truth” are all made more compelling by including opposites. “Less
is more” really means “less is sometimes better;” but the latter does not sound as
profound. Incongruity can also be leveraged to understand the compellingness
of funny stimuli. Puns, for example, are essentially incongruities that play with
double meanings. A saying like “forbidden fruit creates many jams” benefits from
the incongruity generated by the pun. It is likely, in fact, that all laughter is gener-
ated through a reaction to incongruity. The dominant theory of why we laugh is
the relief theory, which holds that laughter is a communication that what appears
to be dangerous is actually safe: there has been a false alarm, or a “benign viola-
tion” (McGraw and Warren, 2010). This explains why most laughter happens in
the presence of nothing funny at all. For instance, people laugh on roller coasters,
or when they see someone they know in a place they didn’t expect. Because laugh-
ter communicates safety in the presence of something apparently dangerous, even
tickling is explained by the benign violation theory: tickling only happens on vul-
nerable parts of the body that are being stimulated but, importantly, not actually
being harmed. Being stabbed on the bottom of your foot does not tickle, because
itis a violation that is not benign. Apes and rats also have laughter, though at least
in rats it is too high-pitched to hear (Panksepp and Burgdorf, 2003), suggesting
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that the laughter response is evolutionarily old. We laugh at jokes because the
situation or punchline is somehow incongruous — a violation (Katz, 1993). But
because telling a joke is in a safe context, it counts as a benign violation. Although
many comedians and comedy writers include shocking or disturbing material, in
these cases it is the very violation of social norms in a (relatively) safe context that
provokes the laughter response. If these jokes were truly hurtful to an individ-
ual the response is not laughter. As such, for such “unsafe” comedians, audience
members will often disagree about whether the jokes are funny or offensive.

Scholars of religion have found that the supernatural entities that religions
tend to have follow some striking patterns related to the incongruity foundation.
Supernatural entities, which include things like ghosts, deities, bleeding statues, or
persons with magical powers are members of some class — say, inanimate objects,
but, importantly, with one or two features from another class. For example, a tree
that can listen to conversations is a tree in all respects, but it has one feature from
the class of people. These classes correspond to “core knowledge theories” (Carey
and Spelke, 1996): systems of belief and understanding (including an ontology)
about large classes of things in the world. Supernatural entities are surprising
and counterintuitive, but because the features that violate the entity’s primary
class are few, they are known as “minimally counterintuitive” ideas. Experimental
studies show that these kinds of minimally counterintuitive or “counterontologi-
cal” concepts are better remembered and thought to be more plausible as part of
some real religion, in comparison with mundane ideas (with no counterintuitive
features, such as a baby with a birthmark) or merely counterfactual ideas (such
as a baby who can cook soup'® that do not break ontological boundaries, or ideas
that break too many boundaries (Atran, 2002; Lindeman and Aarnio, 2007; for a
skeptical view see Purzycki and Willard, 2015). The fact that religious ideas break
some (but not too many) boundaries suggests, again, that maximally compelling
information in many domains has a balance between pattern and incongruity
(McReynolds, 1956), much like many other compelling stimuli discussed in this
paper. This effect can also be seen in stories with fantasy elements. The meta-
morphoses that happen in stories tend to be between similar (but not identical)
kinds: people to animals, rather than to plants (Kelly and Keil, 1985). The most
famous Grimm’s Brothers folktales were those whose supernatural features were
minimally counterintuitive (Norenzayan et al., 2006).

Successful sacred texts are written with a certain degree of ambiguity, and reli-
gious leaders will sometimes deliberately speak ambiguously (Whitehouse, 2000,
p- 75). Nonsensical statements are more acceptable when provided in a religious

10 A baby that can cook soup breaks some categorical boundaries (young child vs. adult), but these
are not thought to be the primary categories that matter. Although there is disagreement on exactly
what these categories are, in every ontology they tend to be very broad, such as material objects,
living things, ideas, and humans.
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context (Fondevila et al., 2011). Religious communications, including those in
scripture, must be interpreted. Generating one’s own understanding might make
the resulting interpretation more valuable and compelling to the reader due to a
version of effort justification (an effect of valuing group membership more if one
endured some cost of entry; Aronson and Mills, 1959): an idea is more valuable if
itis hard-earned, and people prefer ideas they come up with themselves (the “gen-
eration effect,” see Slamecka and Graf, 1978). Struggling to interpret something
means it is more deeply processed, and potentially more compelling than ideas
merely consumed (Davies, 2012). Further, vague information tends to be inter-
preted in a favorable way (Mishra et al., 2011). Idea effort justification might also
help explain some of the appeal of poetry, which deliberately obfuscates language
(Dissanayake, 1995), resulting in readers having wildly different interpretations
(Richards, 1960), often based on personal experiences (Rosenblatt, 1978).

Incongruity is more compelling when we perceive it to hold the promise of a
resolution (Berlyne, 1971, p. 215; “solvability of ambiguity” in Muth et al.,, 2015;
Silvia, 2006). We can think of compelling incongruous things in terms of three
categories. The first is “absurdism,” where the stimuli might have incongruities for
which there is no satisfactory resolution, such as surrealist and Dadaist art, magic
shows, so-called “psychic” performers, and zen koans. Second are “puzzles,” for
which the reader can be expected to come up with their own resolution to incon-
gruities introduced in the stimuli, such as crossword puzzles, most video games,
and art whose meaning is coded but potentially decipherable, such as cubism
(Muth et al.,, 2015). And third we have “mysteries,” where the resolution is rep-
resented explicitly in the stimuli itself. Traditional mystery novels are like this,
where the villain is revealed at the end, but this also includes any meaning given
later to something incongruous revealed earlier, such as a gun mysteriously seen
on the shelf. Musical incongruity, such as a blue note in jazz, can later be resolved
with more context, making certain musical patterns “mysteries” as well. Scien-
tific papers are mysteries, in that they ask a question about how the world works
(setting up an incongruity) and then at the end reveal the underlying pattern
that resolves it. On this classification, riddles are puzzles, but jokes are mysteries.
Each of these kinds of stimuli manipulates our sense of interest and pleasure in
different ways.

Although incongruity generates compellingness all by itself," in interacting
with a given stimulus there might be oscillations between interest and pleasure
over time (as in the case of a story or music) or as meaning is generated in the
mind of the audience while thinking about a static stimulus. Exposure to incon-
gruous stimuli generates interest, but over time can lead to the finding of patterns
(e.g., insight, understandings, the “aesthetic aha effect,” hidden Gestalts) that then

Tn this paper I focus on responses of average people, but there are individual differences regarding
how strong the effect of incongruity is (Furnham and Avison, 1997).



THE FOUNDATIONS OF COMPELLINGNESS 161

generate pleasure (Leder et al., 2004; Muth and Carbon, 2013; “uncertainty reduc-
tion” in Van de Cruys and Wagemans, 2011).

Conclusion

The compellingness foundations framework is an attempt to find human psy-
chological tendencies that stimuli can exploit to generate interest. Because the
intended scope is all of humanity, I have glossed over cultural influences on what
we find compelling. This is not to deny such influences, as they are great, but
rather to focus on cross-cultural foundations on which these cultural influences
build, and to explain the broad constraints on cultural variation that we observe.
Culture is so powerful that it might have the potential to overturn anything we
might propose to be a part of human nature. However, cultural influences that
violate our shared psychology will be rare. For example, because fat, salt, and
sugar are nutritious but rare in our evolutionary environment, for example, most
cuisines will favor those tastes. For the same reason I have avoided talking about
individual differences, though they are often significant. For example, some indi-
viduals have high “ambiguity tolerance” that makes them appreciate incongruity
more than others do (Furnham and Avison, 1997; Muth et al., 2015). Although
aesthetic preferences regarding art are often thought to be highly idiosyncratic,
there is in fact agreement across sex, intelligence, personality, and culture (Che et
al., 2018; Winner, 1982, pp. 66-67).

The compellingness foundations might appear disunified, as I have described
several independent reasons people find things compelling. Perhaps future scholar-
ship will reduce the number of foundations to a smaller, more fundamental set. But
the compellingness foundations framework is valuable because it is the first general
theory of compellingness to be proposed — and by “general” I mean attempting to
explain all of the things we find compelling, including art and all its kinds, sports,
religion, conspiracy theories, and so on. The existing theories of why we find things
compelling tend to be specific to a particular domain, such as religion (e.g., Boyer,
2001; Guthrie, 1993), or static visual art, such as paintings (Berlyne, 1971).

In summary, a great deal of what makes things compelling can be explained
by a framework that holds that compelling things trigger some subset of a few
psychological foundations: our interest in people and in social relationships, our
tendency to focus on things of potential benefit or detriment to us (positivity
and negativity), the pleasure we get from recognizing and discovering patterns,
and the drive to understand, which we get from incongruity. Technically, it is the
appraisal of these things that cause compellingness (Silvia, 2006), rather than the
objective qualities of the stimuli, but as people respond similarly in many cases, I
have avoided repeating this important nuance in this paper.

An understanding of common psychological tendencies will help cross-
discipline research in areas of aesthetics (both empirical and philosophical),
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religious studies and the cognitive science of religion, as well as many other
domain-specific subfields studying things such as sports, marketing, urban legends,
and gossip. These isolated research programs have much to learn from each other.

References

Abalakina-Paap, M., Stephan, W. G, Craig, T., and Gregory, W. L. (1999). Beliefs in conspiracies. Polit-
ical Psychology. Special Issue: Political socialization, 20(3), 637-647. doi:10.1111/0162-895X.00160

Acedo-Carmona, C., and Gomila, A. (2016). A critical review of Dunbar’s social brain hypothesis.
Revista Internacional de Sociologia, 74(3), €038. d0i:10.3989/ris.2016.74.3.037

Acerbi, A. (2022). From storytelling to Facebook. Human Nature, 33, 132-144. doi:10.1007/
$12110-022-09423-1

Adee, S. (2012). Tricksy type: How fonts can mess with your mind. New Scientist, 216(2896-2897),
68-69. doi:10.1016/50262-4079(12)63273-4

Ahmed, A, Masood, K., Dean, S., Shakir, T., Kardar, A., Barlass, U., Imam, S., Mohmand, M., Ibrahim,
H., Khan, 1., Akram, U., and Hasnain, F. (2011). The constant threat of terrorism: Stress levels
and coping strategies amongst university students of Karachi. Journal of the Pakistan Medical
Association, 61(4), 410-414.

Aks, D. J., and Sprott, J. C. (1996). Quantifying aesthetic preference for chaotic patterns. Empirical
Studies of the Arts, 14, 1-16. d0i:10.2190/6V31-7M9R-T9L5-CDG9.

Alicke, M., and Sedikides, C. (2009). Self-enhancement and self-protection: What they are and what
they do. European Review of Social Psychology, 20(1), 1-48. doi:10.1080/10463280802613866

Alter, A. L., and Oppenheimer, D. M. (2006). Predicting short-term stock fluctuations by using pro-
cessing fluency. Proceedings of the National Academy of Sciences of the United States of America,
103(24), 9369-9372. doi:10.1073/pnas.0601071103

Appleton, J. (1975). The experience of landscape. New York: Wiley.

Arnott, G., and Elwood, R. W. (2009). Assessment of fighting ability in animal contests. Animal
Behaviour, 77(5), 991-1004. doi:10.1016/j.anbehav.2009.02.010

Aronson, E., and Mills, J. (1959). The effect of severity of initiation on liking for a group. Journal of
Abnormal and Social Psychology, 59(2), 177-181. d0i:10.1037/h0047195

Asch, S. E. (1951). Effects of group pressure upon the modification and distortion of judgment. In
H. Guetzkow (Ed.), Groups, leadership and men (pp. 177-190). Carnegie Press.

Atran, S. (2002). In gods we trust: The evolutionary landscape of religion. Oxford University Press.
doi:10.1093/acprof:0s0/9780195178036.001.0001

Atran, S., and Norenzayan, A. (2004). Religion’s evolutionary landscape: Counterintuition, commit-
ment, compassion, communion. Behavioral and Brain Sciences, 27(6), 713-730. doi:10.1017/
50140525X04000172

Balling, J. D., and Falk, J. H. (1982). Development of visual preference for natural environment.
Environment and Behavior, 14(1), 5-28.

Barrow, J. D. (1995). The artful universe: The cosmic source of human creativity. Oxford University Press.

Bartkowski, J. P, Xu, X., and Garcia, G. E. (2011). Religion and infant mortality in the U.S.: A pre-
liminary study of denominational variations. Religions, 3(2), 264-276. doi:10.3390/rel2030264

Baumesiter, R. E, Bratslavsky, E., Finkenauer, C., and Vohs, K. D. (2001). Bad is stronger than good.
Review of General Psychology, 5(4), 323-370. doi:10.1037//1089-2680.5.4.323

Begg, I. M., Anas, A., and Farinacci, S. (1992). Dissociation of processes in belief: Source recollection,
statement familiarity, and the illusion of truth. Journal of Experimental Psychology: General, 121,
446-458. doi:10.1037/0096-3445.121.4.446

Berger, J., and Milkman, K. L. (2012). What makes online content viral? Journal of Marketing Research,
49(2), 192-205. doi:10.1509/jmr.10.0353

Berggren, N., and Bjornskov, C. (2011). Is the importance of religion in daily life related to social
trust? Cross-country and cross-state comparisons. Journal of Economic Behavior and Organization,
80(3), 459-480. d0i:10.1016/j.jebo.2011.05.002

Berlyne, D. E. (1960). Conflict, arousal, and curiosity. McGraw. doi:10.1037/11164-000



THE FOUNDATIONS OF COMPELLINGNESS 163

Berlyne, D. E. (1971). Aesthetics and psychobiology. Appleton-Century-Crofts.

Berridge, K. C. (1996). Food reward: Brain substrates of wanting and liking. Neuroscience ¢ Biobehav-
ioral Reviews, 20(1), 1-25. doi:10.1016/0149-7634(95)00033-B

Birkhoff; G. D. (1933). Aesthetic measure (Vol. 9). Harvard University Press. doi:10.4159/harvard.9780674734470

Bhatara, A., Tirovolas, A. K., Duan, L. M., Levy, B., and Levitin, D. J. (2011). Perception of emo-
tional expression in musical performance. Journal of Experimental Psychology, 37(3), 921-934.
doi:10.1037/20021922.

Blaine, T., and Boyer, P. (2018). Origins of sinister rumors: A preference for threat-related material in
the supply and demand of information. Evolutionary Human Behavior, 39(1), 67-75. doi:10.1016/j.
evolhumbehav.2017.10.001

Boustany, N. (2005, August 17). Wealthy Muslim nations do little to stop spread of polio. Washington
Post, A09.

Boyer, P. (2001). Religion explained: The evolutionary origins of religious thought. Basic Books.

Bruder, M., Haffke, P, Neave, N., Nouripanah, N., and Imhoff, R. (2013). Measuring individual
differences in generic beliefs in conspiracy theories across cultures: Conspiracy Mentality Ques-
tionnaire. Frontiers in Psychology, 4, article number 225. doi:10.3389/fpsyg.2013.00225

Brugger, P, Landis, T., and Regard, M. (1990). A “sheep-goat effect” in repetition avoidance: Extra-sen-
sory perception as an effect of subjective probability? British Journal of Psychology, 81(4), 455-468.
do0i:10.1007/s12124-018-9459-1

Bullot, N. J., and Reber, R. (2013). The artful mind meets art history: Toward a psycho-historical
framework for the science of art appreciation. Behavioral and Brain Sciences, 36(2), 123-180.
doi:10.1017/50140525X12000489

Buss D. M. (2016). Evolutionary psychology: The new science of the mind (fifth edition). Routledge.
doi:10.4324/9781315663319

Byrne, R. W., and Whiten, A. (1988). Machiavellian intelligence: Social expertise and the evolution of
intellect in monkeys, apes, and humans. Clarendon Press.

Capaldi, C. A., Dopko, R. L., and Zelenski, J. M. (2014). The relationship between nature connected-
ness and happiness: A meta-analysis. Frontiers in Psychology, 5, article number 976. doi:10.3389/
fpsyg.2014.00976

Carbon, C.-C., and Leder, H. (2005). The repeated evaluation technique (RET). A method to cap-
ture dynamic effects of innovativeness and attractiveness. Applied Cognitive Psychology, 19(5),
587-601. doi:10.1002/acp.1098

Carey, S. (1985). Conceptual change in childhood. MIT Press.

Carey, S., and Spelke, E. (1996). Science and core knowledge. Philosophy of Science, 63(4), 515-533.
doi:10.1086/289971

Chatterjee, A. (2004). Prospects for a cognitive neuroscience of visual aesthetics. Bulletin of Psychology
and the Arts, 4(2), 56-60. doi:10.1037/e514602010-003

Che, J., Sun, X., Gallardo, V., and Nadal, M. (2018). Cross-cultural empirical aesthetics. Progress in
Brain Research, 237, 77-103. doi:10.1016/bs.pbr.2018.03.002

Cimpian, A., Brandone, A. C., and Gelman, S. A. (2010). Generic statements require little evi-
dence for acceptance but have powerful implications. Cognitive Science, 34(8), 1452-1482.
doi:10.1111/j.1551-6709.2010.01126.x

Clark, A. E., Fleche, S., Layard, R., Powdthavee, N., and Ward, G. (2018). The origins of happiness: The
science of well-being over the life course. Princeton University Press. doi:10.1515/9781400889129

Cook, M., and Mineka, S. (1990). Selective associations in the observational conditioning of fear in
rhesus monkeys. Journal of Experimental Psychology: Animal Behavior Processes, 16(4), 372-389.
doi:10.1037/0097-7403.16.4.372

Csikszentmihalyi, M., and Robinson, R. E. (1990). The art of seeing: An interpretation of the aesthetic
encounter. Getty Publications.

Davies, J. (2012). Academic obfuscations: The psychological attraction of postmodern nonsense.
Skeptic Magazine, 17(4), 44-47.

Davies, J., and McManus, M. (2014). How our desire for social information affects tastes in paint-
ings and belief systems. In A. Kozbelt (Ed.), Proceedings of the Twenty-Third Biennial Congress
of the International Association of Empirical Aesthetics (pp. 153-158). International Association
of Empirical Aesthetics.



164 DAVIES

Day, H. Y. (1967). Evaluations of subjective complexity, pleasingness and interestingness for a series of
random polygons varying in complexity. Perception & Psychophysics, 2(7), 281-286. doi:10.3758/
BF03211042

Dennett, D. C. (2017). From bacteria to Bach and back: The evolution of minds. WW Norton & Company.

Dissanayake, E. (1995). Homo aestheticus: Where art comes from and why. University of Washington Press.

Donderi, D. C. (2006). Visual complexity: A review. Psychological Bulletin, 132(1), 73-97.
doi:10.1037/0033-2909.132.1.73

Dunbar, R. I. M. (1993). Coevolution of neocortical size, group size, and language in humans. Behavioral
and Brain Sciences, 16(4), 681-735. doi:10.1017/S0140525X00032325

Dutton, D. (2009). The art instinct: Beauty, pleasure, and human evolution. Oxford University Press.
doi:10.1111/j.1540-6245.2009.01363_1.x

Dyrendal, A., Kennair, L. E. O., and Bendixen, M. (2021). Predictors of belief in conspiracy theory:
The role of individual differences in schizotypal traits, paranormal beliefs, social dominance
orientation, right wing authoritarianism and conspiracy mentality. Personality and Individual
Differences, 173, 110645. doi:10.1016/j.paid.2021.110645

Ellis, L., Wahab, E. A., and Ratnasingan, M. (2012). Religiosity and fear of death: A three-nation
comparison. Mental Health, Religion, ¢ Culture, 16, 1-21. doi:10.1080/13674676.2011.652606

Ellsworth, P. C. (1991). Some implications of cognitive appraisal theories of emotion. In K. Strongman
(Ed.), International Review of Studies on Emotion, 1, 143-161.

Epley, N., Akalis, S., Waytz, A., and Cacioppo, J. T. (2008). Creating social connection through
inferential reproduction: Loneliness and perceived agency in gadgets, gods, and greyhounds.
Psychological Science, 19(2), 114-120. doi:10.1111/j.1467-9280.2008.02056.x

Evans, D. R., and Day, H. L. (1971). The factorial structure of responses to perceptual complex-
ity. Psychonomic Science, 22(6), 357-359. doi:10.3758/BF03332619

Evans-Pritchard, E.E. (1937). Witchcraft, magic, and oracles among the Azande. Oxford University Press.

Eysenck, H.J. (1941). Personality factors and preference judgments. Nature, 148, 346. doi:10.1038/148346a0

Fondevila, S., Martin-Loeches, M., Jimenez-Ortega, L., Casado, P, Sel, A., Fernandez-Hernandez, A.,
and Sommer, W. (2012). The sacred and the absurd: An electrophysiological study of counterintuitive
ideas (at sentence level). Social Neuroscience, 7(5), 445-457. doi:10.1080/17470919.2011.641228

Fox Tree, J. E., and Weldon, M. S. (2007). Retelling urban legends. American Journal of Psychology,
120, 459-476. doi:10.2307/20445414

Furnham, A., and Avison, M. (1997). Personality and preference for surreal paintings. Personality
and Individual Differences, 23, 923-935. doi:10.1016/S0191-8869(97)00131-1

Gaut, B. (1993). The paradox of horror. British Journal of Aesthetics, 33(4), 333-345. doi:10.1093/
bjaesthetics/33.4.333

Gilovich, T., Vallone, R., and Tversky, A. (1985). The hot hand in basketball: On the misperception
of random sequences. Cognitive Psychology, 17(3), 295-314. d0i:10.1016/0010-0285(85)90010-6

Glass, C. W,, and Huntingford, F. A. (1988). Initiation and resolution of fights between swimming
crabs (liocarcinus depurator). Ethology, 77(3), 237-249. doi:10.1111/j.1439-0310.1988.tb00207.x

Gmelch, G. (1971). Baseball magic. Trans-action, 8, 39-41. doi:10.1007/BF02908325

Goidel, R. K., and Shields, T. G. (1994). The vanishing marginals, the bandwagon, and the mass
media. Journal of Politics, 56(3), 802-810. doi:10.2307/2132194

Gopnik, A. (2000). Explanation as orgasm and the drive for causal understanding: The evolution,
function and phenomenology of the theory-formation system. In E Keil and R. Wilson (Eds.), Cog-
nition and explanation (pp. 299-323). MIT Press.

Gray, K., and Wegner, D. M. (2010). Blaming God for our pain: Human suffering and the divine
mind. Personality and Social Psychology Review, 14(1), 7-16. doi:10.1177/1088868309350299

Green, P. A, and Patek, S. N. (2018). Mutual assessment during ritualized fighting in mantis shrimp
(Stomatopoda). Proceedings of the Royal Society B: Biological Sciences, 285(1871), 20172542.
doi:10.1098/rspb.2017.2542

Guthrie, S.E. (1993). Faces in the clouds: A new theory of religion. Oxford University Press.

Haidyt, J. (2012). The righteous mind: Why good people are divided by politics and religion. Vintage.
doi:10.1017/s0003975612000422

Hanich, J., Wagner, V., Shah, M., Jacobsen, T., and Menninghaus, W. (2014). Why we like to watch sad
films. The pleasure of being moved in aesthetic experiences. Psychology of Aesthetics, Creativity,
and the Arts, 8(2), 130-143. d0i:10.1037/a0035690



THE FOUNDATIONS OF COMPELLINGNESS 165

Harlow, H. E (1953). Mice, monkeys, men, and motives. Psychological Review, 60(1), 23-32. d0i:10.1037/
h0056040

Hartig, T., Evans, G. W,, Jamner, L. D., Davis, D. S., and Garling, T. (2003). Tracking restoration in
natural and urban settings. Journal of Environmental Psychology, 23(2), 109-123. doi:10.1016/
$0272-4944(02)00109-3

Hebb, D.O. (1949). The organization of behavior. Wiley. doi:10.4324/9781410612403

Hekkert, P, Snelders, D., and van Wieringen, P. C. W. (2003). “Most advanced, yet acceptable”:
Typicality and novelty as joint predictors of aesthetic preference in industrial design. British
Journal of Psychology, 94(1), 111-124. doi:10.1348/000712603762842147

Hekkert, P, and van Wieringen, P. C. W. (1996). The impact of level of expertise on the evaluation of
original and altered versions of post-impressionistic paintings. Acta Psychologica, 94(2), 112-131.
doi:10.1016/0001-6918(95)00055-0

Hilbig, B. E. (2009). Sad, thus true: Negativity bias in judgments of truth. Experimental Social Psy-
chology, 45(4), 983-986. do0i:10.1016/j.jesp.2009.04.012

Hobbs, D. R., and Gallup Jr., G. G. (2011). Songs as a medium for embedded reproductive messages.
Evolutionary Psychology, 9(3), 390-416. doi:10.1177/147470491100900309

Humphrey, N. K. (1976). The social function of intellect. Growing Points in Ethology, 37, 303-317.

Huron, D. (2006). Sweet anticipation: Music and the psychology of expectation. MIT Press. doi:10.7551/
mitpress/6575.001.0001

Hutcheson, E (2004). An inquiry into the origin of our ideas of beauty and virtue in two treatises (W.
Leidhold, Ed., second edition). Liberty Fund. (original work published 1726)

Izard, C.E., and Ackerman, B.P. (2000). Motivational, organizational, and regulatory functions of
discrete emotions. In M. Lewis and J. M. Haviland-Jones (Eds.), Handbook of emotions (second
edition, pp. 253-264). Guilford.

Jackson, C. J., and Francis, L. J. (2004). Are interactions in Gray’s reinforcement sensitivity theory
proximal or distal in the prediction of religiosity: A test of the joint subsystems hypothesis.
Personality and Individual Differences, 36(5), 1197-1209. doi:10.1016/S0191-8869(03)00211-3

Jacoby, L. L., Allan, L. G., Collins, J. C., and Larwill, L. K. (1988). Memory influences subjective
experience: Noise judgments. Journal of Experimental Psychology: Learning, Memory, and Cog-
nition, 14(2), 240-247. doi:10.1037/0278-7393.14.2.240

Jacoby, L.L., Kelley, C., Brown, J., and Jasechko, J. (1989). Becoming famous overnight: Limits on the
ability to avoid unconscious influences of the past. Journal of Personality and Social Psychology,
56(3), 326-338. doi:10.1037/0022-3514.56.3.326

Johnstone, K. (1999). Impro for storytellers. Faber & Faber. doi:10.4324/9781315059709-5

Kanwisher, N., and Yovel, G. (2006). The fusiform face area: A cortical region specialized for the
perception of faces. Philosophical Transactions of the Royal Society B: Biological Sciences, 361(1476),
2109-2128. doi:10.1098/rstb.2006.1934

Kaplan, S., and Kaplan, R. (1983). Cognition and environment: Functioning in an uncertain world. Praeger.

Katz, B. F. (1993). A neural resolution of the incongruity-resolution and incongruity theories of
humor. Connection Science, 5(1), 59-75. doi:10.1080/09540099308915685

Kauschke, C., Bahn, D., Vesker, M., and Schwarzer, G. (2019). The role of emotional valence for the
processing of facial and verbal stimuli — positivity or negativity bias?. Frontiers in Psychology, 10,
article number 1654. doi:10.3389/fpsyg.2019.01654

Kay, A. C., Moscovitch, D. A., and Laurin, K. (2010). Randomness, attributions of arousal, and belief
in God. Psychological Science, 21(2), 216-218. doi:10.1177/0956797609357750

Kelly, M. H., and Keil, E. C. (1985). The more things change. ..: Metamorphoses and conceptual
structure. Cognitive Science, 9(4), 403-416. doi:10.1207/515516709c0g0904_2

Klein, S. (2002). Biological influences on learning. In S.B. Klein (Ed.) Learning: Principles and appli-
cations (pp. 211-248). Sage. doi:10.4135/9781071872505.n8

Kuran, T., and Sunstein, C. R. (1999). Availability cascades and risk regulation. Stanford Law Review,
51(4), 683-768. doi:10.2307/1229439

Labroo, A. A.,and Pocheptsova, A. (2016). Metacognition and consumer judgment: Fluency is pleasant but
disfluency ignites interest. Current Opinion in Psychology, 10,154-159. doi:10.1016/j.copsyc.2016.01.008

Landova, E., Mare$ova, J., Simkova, O., Cikinova, V., and Frynta, D. (2012). Human responses to
live snakes and their photographs: Evaluation of beauty and fear of the king snakes. Journal of
Environmental Psychology, 32(1), 69-77. doi:10.1016/j.jenvp.2011.10.005



166 DAVIES

Leder, H., Belke, B., Oeberst, A., and Augustin, D. (2004). A model of aesthetic appreciation and
aesthetic judgments. British Journal of Psychology, 95, 489-508. doi:10.1348/0007126042369811

Lev-Ari, S., and Keysar, B. (2010). Why don’t we believe non-native speakers? The influence of
accent on credibility. Journal of Experimental Social Psychology, 46(6), 1093-1096. doi:10.1016/j.
jesp.2010.05.025

Levy, D. A,, Granot, R., and Bentin, S. (2001). Processing specificity for human voice stimuli: Elec-
trophysiological evidence. Neuroreport, 12, 2653-2657. d0i:10.1097/00001756-200108280-00013

Lindeman, M., and Aarnio, K. (2007). Superstitious, magical, and paranormal beliefs: An integrative
model. Journal of Research in Personality, 41(4), 731-744. doi:10.1016/j.jrp.2006.06.009

Litman, J. (2005). Curiosity and the pleasures of learning: Wanting and liking new information.
Cognition & Emotion, 19(6), 793-814. doi:10.1080/02699930541000101

Liu, X, Xu, Y., Alter, K., and Tuomainen, J. (2018). Emotional connotations of musical instrument
timbre in comparison with emotional speech prosody: Evidence from acoustics and event-re-
lated potentials. Frontiers in Psychology, 9, article number 737. doi:10.3389/fpsyg.2018.00737

Lyons, E. (1983). Demographic correlates of landscape preference. Environment and Behavior, 15,
487-511. doi:10.1177/0013916583154005

Malinowski, B. (Ed.). (1948). Magic, science and religion and other essays. Free Press.

Mangone, G., Dopko, R. L., and Zelenski, J. M. (2021). Deciphering landscape preferences: Inves-
tigating the roles of familiarity and biome types. Landscape and Urban Planning, 214, 104189.
doi:10.1016/j.Jlandurbplan.2021.104189

Mar, R. A, and Oatley, K. (2008). The function of fiction is the abstraction and simulation of social expe-
rience. Perspectives on Psychological Science, 3(3), 173-192. doi:10.1111/j.1745-6924.2008.00073.x

Marsolais, J. (2003). Les passions de 'ame: On obsessive and harmonious passion. Personality and
Social Psychology, 85(4), 756-767.

McClelland, D. C. (1953). The achievement motive. Martino Fine Books. doi:10.1037/11144-000

McGellin, R. T. L., Grand, A., and Sullivan, M. (2021). Stop avoiding the inevitable: The effects of
anthropomorphism in science writing for non-experts. Public Understanding of Science, 30(5),
621-640. doi:10.1177/0963662521991732

McGlone, M. S., and Tofighbakhsh, J. (2000). Birds of a feather flock conjointly(?): Rhyme as reason
in aphorisms. Psychological Science, 11(5), 424-428. doi:10.1111/1467-9280.00282

McGraw, A. P, and Warren, C. (2010). Benign violations: Making immoral behavior funny. Psycho-
logical Science, 21(8), 1141-1149. doi:10.1177/0956797610376073

McReynolds, P. (1956). A restricted conceptualization of human anxiety and motivation. Psychological
Reports, 2(2), 293-312. doi:10.2466/pr0.1956.2.h.293

Mishra, H., Mishra, A., and Shiv, B. (2011). In praise of vagueness: Malleability of vague information
as a performance booster. Psychological Science, 22(6), 733-738. d0i:10.1177/0956797611407208

Moll, H., and Tomasello, M. (2007). Cooperation and human cognition: The Vygotskian intelli-
gence hypothesis. Philosophical Transactions of the Royal Society B: Biological Sciences, 362(1480),
639-648. doi:10.1098/rstb.2006.2000

Munsinger, H., and Kessen, W. (1964). Uncertainty, structure, and preference. Psychological Mono-
graphs: General & Applied, 78(9, whole no. 586), 1-24. doi:10.1037/h0093865

Muth, C., and Carbon, C. C. (2013). The aesthetic aha: On the pleasure of having insights into Gestalt.
Acta Psychologica, 144, 25-30. doi:10.1016/j.actpsy.2013.05.001

Muth, C., Hesslinger, V. M., and Carbon, C. C. (2015). The appeal of challenge in the perception of
art: How ambiguity, solvability of ambiguity, and the opportunity for insight affect appreciation.
Psychology of Aesthetics, Creativity, and the Arts, 9(3), 206-216. doi:10.1037/a0038814

Nasir, N. M., Baequni, B., and Nurmansyah, M. 1. (2020). Misinformation related to COVID-
19 in Indonesia. Jurnal Administrasi Kesehatan Indonesia, 8(2), 51-59. doi:10.20473/jaki.
v8i2.2020.51-59

Nasrallah, M., Carmel, D., and Lavie, N. (2009). Murder, she wrote: Enhanced sensitivity to negative
word valence. Emotion, 9(5), 609-618. doi:10.1037/a0016305

Nattrass, N. (2012). The AIDS conspiracy: Science fights back. Columbia University Press. doi:10.7312/
natt14912

Nisbet, E. K., and Zelenski, J. M. (2011). Underestimating nearby nature: Affective forecast-
ing errors obscure the happy path to sustainability. Psychological Science, 22(9), 1101-1106.
doi:10.1177/0956797611418527



THE FOUNDATIONS OF COMPELLINGNESS 167

Nisbet, E. K., Zelenski, J. M., and Murphy, S. A. (2009). The Nature Relatedness Scale: Linking
individuals’ connection with nature to environmental concern and behavior. Environment and
Behavior, 41(5), 715-740. doi:10.1177/0013916508318748

Norenzayan, A., Atran, S., Faulkner, J., and Schaller, M. (2006). Memory and mystery: The cultural
selection of minimally counterintuitive narratives. Cognitive Science, 30(3), 531-553. d0i:10.1207/
515516709cog0000_68.

Norenzayan, A., and Hansen, I. G. (2006). Belief in supernatural agents in the face of death. Personality
and Social Psychology, 32(2), 174-187. doi:10.1177/0146167205280251

North, A. C,, and Hargreaves, D. . (1995). Subjective complexity, familiarity, and liking for popular
music. Psychomusicology: A Journal of Research in Music Cognition, 14(1-2),77. d0i:10.1037/h0094090

Nyhan, B., and Reifler, J. (2010). When corrections fail: The persistence of political misperceptions.
Political Behaviour, 32(2), 303-330. doi:10.1007/s11109-010-9112-2

Oppenheimer, D. M. (2008). The secret life of fluency. Trends in Cognitive Science, 12(6), 237-241.
doi:10.1016/j.tics.2008.02.014

Orians, G. H. (1986). An ecological and evolutionary approach to landscape aesthetics. In E. C.
Penning-Rowsell and D. Lowenthal (Eds.), Landscape meanings and values (pp. 3-25). Allen
and Unwin. doi:10.4324/9781003270270-2

Orians, G. H., and Heerwagen, J. H. (1992). Evolved responses to landscapes. In J. H. Barkow,
L. Cosmides, and J. Tooby (Eds.), The adapted mind: Evolutionary psychology and the generation
of culture (pp. 555-579). Oxford University Press.

Panksepp, J., and Burgdorf, J. (2003). “Laughing” rats and the evolutionary antecedents of human
joy? Physiology & Behavior, 79, 533-547. doi:10.1016/S0031-9384(03)00159-8

Paul, G. (2009). The chronic dependence of popular religiosity upon dysfunctional psychosocio-
logical conditions. Evolutionary Psychology, 7(3), 398-441. doi:10.1177/147470490900700305

Paul, R. J., Wachsman, Y., and Weinbach, A. P. (2011). The role of uncertainty of outcome and scoring
in the determination of fan satisfaction in the NFL. Journal of Sports Economics, 12(2), 213-221.
doi:10.1177/1527002510376789

Pennycook, G., and Rand, D. G. (2021). The psychology of fake news. Trends in Cognitive Sciences,
25(5), 388-402. doi:10.1016/j.tics.2021.02.007

Pinker, S. (2018). Enlightenment now: The case for reason, science, humanism, and progress. Viking.

Polak, J., Radlova, S., Janovcovd, M., Flegr, J., Landova, E., and Frynta, D. (2020). Scary and nasty
beasts: Self-reported fear and disgust of common phobic animals. British Journal of Psychology,
111(2),297-321. doi:10.1111/bjop.12409

Previc, E H. (2006). The role of the extrapersonal brain systems in religious activity. Consciousness
and Cognition, 15(3), 500-539. doi:10.1016/j.concog.2005.09.009

Prokosch, M. D,, Yeo, R. A., and Miller, G. E. (2005). Intelligence tests with higher g-loadings show
higher correlations with body symmetry: Evidence for a general fitness factor mediated by devel-
opmental stability. Intelligence, 33, 203-213. doi:10.1016/j.intell.2004.07.007

Purzycki, B. G., and Willard, A. K. (2015). MCI theory: A critical discussion. Religion, Brain ¢
Behavior, 6(3), 207-248. doi:10.1080/2153599X.2015.1024915

Rahman, T., Mittelhammer, R. C., and Wandschneider, P. R. (2011). Measuring quality of life across
countries: A multiple indicators and multiple causes approach. Journal of Socio-Economics, 40(1),
43-52. doi:10.1016/j.socec.2010.06.002

Reber, R. (2002). Reasons for the preference for symmetry. Behavioral and Brain Sciences, 25(03),
415-416. doi:10.1017/50140525X02350076

Reber, R., and Schwarz, N. (1999). Effects of perceptual fluency on judgments of truth. Consciousness
and Cognition, 8(3), 338-342. doi:10.1006/ccog.1999.0386

Rees, T. J. (2009). Is personal insecurity a cause of cross-national differences in the intensity of
religious belief? Journal of Religion and Society, 11, 1-24.

Ren, J., and Kauffman, R. J. (2017). Understanding music track popularity in a social network. In
I. Ramos, V. Tuunainen, and H. Krcmar (Eds.) Proceedings of the 25th European Conference on
Information Systems (ECIS) [pp. 374-388]. Guimaraes, Portugal, June 5-10.

Revonsuo, A. (2000). The reinterpretation of dreams: An evolutionary hypothesis of the function of
dreaming. Behavioral and Brain Sciences, 23(6), 877-901. doi:10.1016/j.jesp.2010.05.025

Richards, I. A. (1960). Variant readings and misreading. Technology Press of Massachusetts Institute
of Technology.



168 DAVIES

Richerson, P. J., and Boyd, R. (2008). Not by genes alone: How culture transformed human evolution.
University of Chicago Press. doi:10.7208/chicago/9780226712130.001.0001

Rogers, P, Davis, T., and Fisk, J. (2009). Paranormal belief and susceptibility to the conjunction
fallacy. Applied Cognitive Psychology, 23(4), 524-542. d0i:10.1002/acp.1472

Rohloff, I. K,, Psarra, S., and Wineman, J. (2009). Experiencing museum gallery layouts through
local and global visibility properties in morphology: An inquiry on the YCBA, the MoMA and
the HMA. In D. Koch, L. Marcus, and J. Steen (Eds.), Proceedings of the 7th International Space
Syntax Symposium (pp. 094:1-094:14). Stockholm, Sweden.

Rosenblatt, L. M. (1978). The reader, the text, the poem: The transactional theory of the literary work.
Southern Illinois University Press.

Ruiter, S., and van Tubergen, F. (2009). Religious attendance in cross-national perspective: A mul-
tilevel analysis of 60 countries. American Journal of Sociology, 115(3), 863-895. doi:10.1086/
603536

Russia: ‘Good news day’ decimates website’s readership. (2014). BBC News, December 4. Retrieved
May 24, 2016 from http://www.bbc.com/news/blogs-news-from-elsewhere-30318261

Scherer, K. R,, Shorr, A., and Johnstone, T. (Eds.). (2001). Appraisal processes in emotion: Theory,
methods, research. Oxford University Press.

Schoenherr, J. R., and Thomson, R. (2021). Persuasive features of scientific explanations: Explanatory
schemata of physical and psychosocial phenomena. Frontiers in Psychology, 12, article number
644809. doi:10.3389/fpsyg.2021.644809

Schoenherr, J., Thomson, R., and Davies, J. (2011). What makes an explanation believable?: Mech-
anistic and anthropomorphic explanations of natural phenomena. In L. Carson (Ed.), The
Thirty-Third Annual Meeting of the Cognitive Science Society [COGSCI-11] (pp. 1424-1429).
Retrieved from https://escholarship.org/uc/item/69t9c344

Seligman, M. E. (1971). Phobias and preparedness. Behavior Therapy, 2, 307-320. doi:10.1016/
S0005-7894(71)80064-3

Sherif, M (1935). A study of some social factors in perception. Columbia University. Retrieved from
https://psycnet.apa.org/record/1936-01332-001

Shermer, M. (2012). The believing brain. From spiritual faiths to political convictions: How we construct
beliefs and reinforce them as truths. Hachette.

Shtulman, A., and Lindeman, M. (2016), Attributes of God: Conceptual foundations of a foundational
belief. Cognitive Science, 40, 635-670. doi:10.1111/cogs.12253

Silvia, P. J. (2006). Exploring the psychology of interest. Oxford University Press. doi:10.1093/acprof
:080/9780195158557.001.0001

Silvia, P. ., and Brown, E. M. (2007). Anger, disgust, and the negative aesthetic emotions: Expanding
an appraisal model of aesthetic experience. Psychology of Aesthetics, Creativity, and the Arts, 1(2),
100-106. doi:10.1037/1931-3896.1.2.100

Skinner, B. E. (1948). Superstition in the pigeon. Journal of Experimental Psychology, 38(2), 168-172.
doi:10.1037/h0055873

Slamecka, N. J., and Graf, P. (1978). The generation effect: Delineation of a phenomenon. Journal of Exper-
imental Psychology: Human Learning and Memory, 4(6), 592-604. doi:10.1037/0278-7393.4.6.592

Smets, G. (1973). Aesthetic judgment and arousal: An experimental contribution to psycho-aesthetics.
Leuven University Press.

Smith, M. C. (1978). Cognizing the behavior stream: The recognition of intentional action. Child
Development, 49(3), 736-743. doi.org/10.2307/1128242

Soroka, S. (2012). The gatekeeping function: Distributions of information in media and the real
world. Journal of Politics, 74(2), 514-528. doi:10.1017/S002238161100171X

Soroka, S., and McAdams, S. (2015). News, politics, and negativity. Political communication, 32(1),
1-22. doi:10.1080/10584609.2014.881942

Sousa, C., and Casanova, C. (2005). Are great apes aggressive? A cross-species comparison. Antropo-
logia Portuguesa, 22(23), 71-118.

Sporrle, M., and Stich, J. (2010). Sleeping in safe places: An experimental investigation of human
sleeping place preferences from an evolutionary perspective. Evolutionary Psychology, 8(3),
405-419. doi:10.1177/147470491000800308

Stanovich, K. E. (2004). The robot’s rebellion. University of Chicago Press. doi:10.7208/chicago/
9780226771199.001.0001



THE FOUNDATIONS OF COMPELLINGNESS 169

Swami, V., Coles, R., Stieger, S., Pietschnig, J., Furnham, A., Rehim, S., and Voracek, M. (2011).
Conspiracist ideation in Britain and Austria: Evidence of a monological belief system and asso-
ciations between individual psychological differences and real-world and fictitious conspiracy
theories. British Journal of Psychology, 102(3), 443-463. doi:10.1111/j.2044-8295.2010.02004.x

Synek, E., and Grammer, K. (1998 (retrieved, May 26, 2007). Evolutionary aesthetics: Visual complex-
ity and the development of human landscape preferences. University of Vienna. Retrieved from
http://evolution.anthro.univie.ac.at/institutes/urbanethology/projects/urbanisation/landscapes/
indexland.html

Szubielska, M., Ganczarek, J., Pietras, K., and Stolinska, A. (2021). The impact of ambiguity in the
image and title on the liking and understanding of contemporary paintings. Poetics, 87, 101537.
doi:10.1016/j.poetic.2021.101537

Taylor, R. P, Spehar, B., Wise, J. A, Clifford, C. W., Newell, B. R., Hagerhall, C. M., . . . and Martin, T. P.
(2005). Perceptual and physiological responses to the visual complexity of fractal patterns. Non-
linear Dynamics Psychology, and Life Sciences, 9(1), 89-114.

Taylor, S. E., and Brown, J. D. (1988). Illusion and well-being: A social psychological perspective on
mental health. Psychological Bulletin, 103(2), 193-210. doi:10.1037/0033-2909.103.2.193

Tierney, K. J., and Connolly, M. K. (2013). A review of the evidence for a biological basis for snake
fears in humans. Psychological Record, 63(4), 919-928. doi:10.11133/j.tpr.2013.63.4.012

Trussler, M., and Soroka, S. (2014). Consumer demand for cynical and negative news frames. Inter-
national Journal of Press/Politics, 19(3), 360-379. doi:10.1177/1940161214524832

Turner, S. A, Jr., and Silvia, P. J. (2006). Must interesting things be pleasant? A test of competing
appraisal structures. Emotion, 6, 670-674. doi:10.1037/1528-3542.6.4.670

Van de Cruys, S., and Wagemans, J. (2011). Putting reward in art: A tentative prediction error account
of visual art. i-Perception, 2, 1035-1062. doi:10.1068/i0466aap

Weiss, M. W, Trehub, S. E., and Schellenberg, E. G. (2012). Something in the way she sings: Enhanced
memory for vocal melodies. Psychological Science, 23, 1074-1078.

White, R. W. (1959). Motivation reconsidered: The concept of competence. Psychological Review,
66(5), 297-333. doi:10.1037/14156-005

Whitehouse, H. (2000). Arguments and icons: Divergent modes of religiosity. Oxford University Press.

Whittlesea, B. W. A. (1993). Illusions of familiarity. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 19(6), 1235-1253. doi:10.1037/0278-7393.19.6.1235

Wineman, J. D., and Peponis, . (2010). Constructing spatial meaning: Spatial affordances in museum
design. Environment and Behavior, 42(1), 86-109. doi:10.1177/0013916509335534

Winkielman, P, Halberstadst, J., Fazendeiro, T., and Catty, S. (2006). Prototypes are attractive because they
are easy on the mind. Psychological Science, 17(9), 799-806. doi:10.1111/.1467-9280.2006.01785.x

Winner, E. (1982). Invented worlds: The psychology of the arts. Harvard University Press.

Witmer. L. (1893). Zur experimentellen Aesthetik einfacher Fonnverhéltnisse. Philosophische Stud-
ien, (9), 96-144.

Whitson, J. A., and Galinsky, A. D. (2008). Lacking control increases illusory pattern perception.
Science, 322(5898), 115-117. doi:10.1111/j.1467-9280.2006.01785.x

Whittlesea, B. W. A., Jacoby, L. L., and Girard, K. (1990). Illusions of immediate memory: Evidence
of an attributional basis for feelings of familiarity and perceptual quality. Journal of Memory and
Language, 29(6), 716-732. doi:10.1016/0749-596X(90)90045-2

Wypijewski, J. (1998). Painting by numbers: Komar and Melamid’s scientific guide to art. University
of California Press.

Yerkes, R. M., and Dodson, J. D. (1908). The relation of strength of stimulus to rapidity of habit-forma-
tion. Journal of Comparative Neurology and Psychology, 18(5), 437-525. doi:10.1002/cne.920180503

Zajong, R. B. (1968). Attitudinal effects of mere exposure. Journal of Personality and Social Psychology,
9(2), 1-27. doi:10.1037/h0025848

Zeki, S. (2004). The neurology of ambiguity. Consciousness and Cognition, 13, 173-196. doi:10.1016/j.
concog.2003.10.003

Zohar, A., and Ginossar, S. (1998). Lifting the taboo regarding teleology and anthropomorphism
in biology education — heretical suggestions. Science Education, 82(6), 679-697. doi:10.1002/
(SICT)1098-237X(199811)82:6%3C679:: AID-SCE3%3E3.0.CO;2-E





