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Aesthetic sensitivity has been defined as the ability to recognize and appreciate beauty and
compositional excellence, and to judge artistic merit according to standards of aesthetic
value. The Visual Aesthetic Sensitivity Test (VAST) has often been used to assess this
ability, but recent research has revealed it has several psychometric problems. Such
problems are not easily remedied, because they reflect flawed assumptions inherent to
the concept of aesthetic sensitivity as traditionally understood, and to the VAST itself. We
introduce a new conception of aesthetic sensitivity defined as the extent to which
someone’s aesthetic valuation is influenced by a given feature. Experiment | aimed to
characterize aesthetic sensitivity to four prominent features in visual aesthetics:
complexity, symmetry, contour, and balance. Experiment 2 aimed to replicate the
findings of Experiment | and to assess the test—retest reliability of an instrument designed
to measure aesthetic sensitivity to these features using an abridged set of stimuli. Our
results reveal that people differ remarkably in the extent to which visual features influence
their liking, highlighting the crucial role of individual variation when modelling aesthetic
preferences. We did not find clear relations between the four measures of aesthetic
sensitivity and personality, intelligence, and art interest and knowledge. Finally, our
measurement instrument exhibited an adequate-to-good test-retest reliability.

One of the main goals of scientific aesthetics is to explain how people value objects,
events, places, and other people. Such explanations often focus on certain sensory
features, including symmetry, complexity, or prototypicality (Berlyne, 1971; Fechner,
1876; Martindale, 2001), and are intended to apply to a broad range of situations, people,
and objects. They therefore rely on identifying regular response patterns and general
perceptual, cognitive, and affective processes (Leder & Nadal, 2014; Pelowski, Markey,
Lauring, & Leder, 2016). An example of such explanations is that people prefer symmetry
because it facilitates fluent processing, which generates positive subjective feelings
(Reber, Schwarz, & Winkielman, 2004).

A complementary goal of scientific aesthetics is to understand how and why some
people diverge from general trends (Jacobsen, 2004; Jacobsen & Hofel, 2002). Such
divergences have been attributed to the effects of personality (Chamorro-Premuzic,
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Reimers, Hsu, & Ahmetoglu, 2009; Mastandrea, Bartoli, & Bove, 2009; McManus &
Furnham, 2006), intelligence (Chamorro-Premuzic & Furnham, 2004; Furnham &
Chamorro-Premuzic, 2004), expertise (Belke, Leder, Strobach, & Carbon, 2010; Pang,
Nadal, Miiller, Rosenberg, & Klein, 2013; Silvia & Barona, 2009), and other personal traits.
People differ in their aesthetic valuation because they differ in interests, motivations,
capabilities, knowledge, and experience. For instance, art history students prefer
asymmetry more than other students, because they rely more on declarative knowledge
when making deliberate valuations of visual designs (Leder et al., 2019; Weichselbaum,
Leder, & Ansorge, 2018).

The study of individual differences in the appreciation of art and aesthetics began as
soon as psychology was applied to education at the turn of the 20th century. Efficient
measures of artistic and aesthetic abilities were seen as necessary for testing achievement
and for vocational guidance (Burt, 1924, 1933; Meier, 1927, 1928; Thorndike, 1916,
1917). Among such measures, aesthetic sensitivity proved to be the best option for its
prognostic value and suitability for laboratory research (Meier, 1928). Meier (1927, 1928)
found that aesthetic sensitivity, ‘the ability to recognize compositional excellence in
representative art-situations, or the ability to “sense” quality (beauty?) in an aesthetic
organization’ (Meier, 1928, p. 185), was the most efficient and predictive measure of
artistic ability.

But how exactly was aesthetic sensitivity conceived? What was thought to determine
aesthetic sensitivity? Irving Child (1962, 1965) believed that individual differences in
aesthetic sensitivity owed to differences in the extent to which people were familiar with,
and accepted, their local tradition of aesthetic evaluation. Child (1962, 1965) argued that
aesthetic sensitivity was cultivated with practice and that it was the result of general
cognitive style and personality, not of a specific ability. High aesthetic sensitivity,
therefore, was the manifestation of an ‘actively inquiring mind, seeking out experience
that may be challenging because of complexity or novelty, even alert to the potential
experience offered by stimuli not already in the focus of attention, interested in
understanding each experience thoroughly and for its own sake rather than contemplat-
ing it superficially and promptly filing it away in a category, and able to do all this with
respect to the world inside himself as well as the world outside’ (Child, 1965, p. 508).

Child’s views were diametrically opposed to those of the British psychometric
tradition, which regarded aesthetic sensitivity as a distinct ability that manifested itself in
different tasks. According to Burt (1924, 1933, 1949), this single underlying factor
explained performance on different art and aesthetics tests, covering the appreciation of
relations among elements in art, among the combinations of lines and colours in painting,
and among sounds and words in music and literature. Eysenck (1940, 1941¢) believed that
this factor, T, corresponded to the ability to appreciate objective beauty, that is, people’s
taste, or aesthetic sensitivity. In Eysenck’s view, aesthetic sensitivity was a distinct,
general, and stable ability. It was distinct because it was unrelated to other personal traits
(‘[this ability], independently of intelligence and personality, determines the degree of
good or bad taste’; Eysenck, 1983, p. 231), general because it explained performance on
virtually all measures of artistic ability (‘it covers a large number of, probably all, pictorial
tests’; Eysenck, 1940, p. 100), stable because it was biologically determined and innate
(‘[it] presumably [has] a genetic foundation in the structure of the nervous system’; Gotz,
Borisy, Lynn, & Eysenck, 1979, p. 801), and insensitive to experience (‘[it] is independent
of teaching, tradition, and other irrelevant associations’; Eysenck, 1940, p. 102).

Eysenck identified a second factor when the influence of T'was minimized. This factor,
K, was bipolar and distinguished ‘those who like modern art, bright, sunny photographs,
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and Kolbe statues, from those who like the older masters, cloudy, foreboding
photographs, and the statues of Maillol and Barlach’ (Eysenck, 1941c, p. 266). Thus,
the main characteristic of the K factor is ‘one of brightness or intensity as opposed to
darkness or lack of intensity’ (Eysenck, 1981, p. 91).

T became for art and aesthetics what Spearman’s g had become for intelligence
(Eysenck, 1940, 1941b). If g could be scaled and measured, then so could 7. In Eysenck’s
(1941a, 1942) view, aesthetic sensitivity scaled as the degree to which liking approxi-
mated true aesthetic value. True aesthetic value could be estimated by averaging people’s
preference or by resorting to experts’ opinion. Aesthetic sensitivity could thus be
calculated by simply subtracting people’s average liking ratings from group averages or
from experts’ judgements. Eysenck used different kinds of materials to measure this
notion of aesthetic sensitivity. He first correlated liking ranks of artworks (portraits,
drawings, landscapes, statues, and so on) and objects (vases, mathematical functions,
flowers, clocks, etc.) with the average rankings (Eysenck, 1940). He later used simple
geometric designs (Eysenck, 1972; Eysenck & Castle, 1971) taken from Birkhoff (1932)
and the Barron—-Welsh Figure Preference Test (Barron & Welsh, 1952). Finally, he
developed the Visual Aesthetic Sensitivity Test (VAST) in collaboration with the German
artist and designer Karl Otto Gotz, who actually produced the stimuli (Chan, Eysenck, &
Gotz, 1980; Eysenck, 1983; Gotz et al., 1979; Iwawaki, Eysenck, & Gotz, 1979).

The VAST consists, in its last version (Gotz, 1981), of 50 pairs of geometric and artistic
designs. Both designs in each pair are very similar, but one of them was argued to be
superior to the other in terms of design: ‘It is more harmonious, better balanced and better
adapted in the way the elements are ordered and in the way the lines are drawn’ (Gotz,
1981). The task given to the participants is ‘to discover which picture has been better
designed’ (Gotz, 1981). In each of the 50 pairs, the correct response had been
unanimously selected by a group of 8 painters and graphic artists (Gotz, 1981; Gotz et al.,
1979). The number of correct responses constitutes each person’s aesthetic sensitivity
score, and a measure of ‘the degree of good or bad taste’ (Eysenck, 1983, p. 231). One of
Eysenck and Gotz’s main goals in constructing this test was to measure meaningful
aesthetic judgements (Eysenck, 1983). This is the reason why it emphasized the role of
composition, balance, and harmony.

The VAST was designed intending to overcome the psychometric problems common
to earlier design and art judgement tests that presented participants with pairs of correct
and incorrect alternatives (e.g., the Graves Design Judgment Test, Graves, 1948; or the
Meier—Seashore Art Judgment Test, Meier & Seashore, 1929). The fact is, however, that
like the tests it intended to surpass, the VAST exhibits low internal consistency and
structural validity, and its scores are explained by intelligence, figural creativity, and
personality traits such as conscientiousness, extraversion, or openness to experience
(Chamorro-Premuzic & Furnham, 2004; Furnham & Chamorro-Premuzic, 2004;
Myszkowski, Celik, & Storme, 2018; Myszkowski, Storme, Zenasni, & Lubart, 2014).
Contrary to Eysenck’s (1941a, 1942) claims, thus, this notion of aesthetic sensitivity
appears not to be a distinct ability. Rather, it seems to draw upon general cognitive
processes, learning, and experience.

Given these problems with the construct of aesthetic sensitivity and the instruments
used to measure it, Myszkowski and colleagues (Myszkowski & Storme, 2017; Myszkowski
& Zenasni, 2016) suggested two mutually compatible ways forward. One option is to
revise the VAST to produce a better instrument. Myszkowski and Storme (2017)
introduced an abridged and improved version of the VAST, consisting of 25 items, with
better internal consistency and structural validity. The other option is to conceive
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aesthetic aptitude as a complex of multiple abilities and to turn to a composite measure
that includes aesthetic sensitivity (aesthetic balance recognition) together with aesthetic
exploration, art expertise, sensitivity to complexity, and aesthetic empathy (Myszkowski
& Zenasni, 2016).

Myszkowski and colleagues (Myszkowski & Storme, 2017; Myszkowski & Zenasni,
2016) argued that it is worth holding on to Eysenck’s notion of aesthetic sensitivity — or
good taste — and revise the VAST because of its usefulness in explaining phenomena
(Myszkowski & Storme, 2017). Here, we argue for a different course forward. We believe
that there are compelling reasons to doubt the usefulness of Eysenck’s construct of
aesthetic sensitivity, and the measure provided by the VAST, even in its revised form.
Eysenck’s construct of aesthetic sensitivity as the appreciation of objective beauty is
meaningful and useful only if beauty is truly an objective value; that is to say, it resides in
objects themselves, and only if such a value can be determined by averaging laypeople’s
scores or by expert judgements. There is, however, sufficient evidence to reject both
premises.

The first premise is an expression of naive realism. This is the belief that colour, weight,
and sound — and beauty too — are attributes of objects, because through perception and
cognition we receive sensory input that gets transformed into percepts and represen-
tations that accurately reflect reality (Neisser, 1967; Varela, Thompson, & Rosch, 1991).
This belief is refuted by basic facts of perception and cognition. Colour, weight, and sound
are not attributes of objects, and neither is beauty. They are attributes of our experience of
objects. Phenomena such as colour constancy and simultaneous colour contrast — even
the simplest visual illusions — demonstrate that physical properties of reflected light, such
as intensity and wavelength composition, do not account for our experience of colour,
and of other features (Varela et al., 1991). Perception is not a passive recording of stimuli,
and cognition is not about rendering an accurate representation of reality (Neisser, 1967;
Singer, 2013). Perception is the active comparing of sensory features with predictions
based on global configuration and context (Bar, 2004; Murray, Schrater, & Kersten, 2004;
Oliva & Torralba, 2007), knowledge and experience (Alink, Schwiedrzik, Kohler, Singer,
& Muckli, 2010; Clark, 2013; Engel, Maye, Kurthen, & Konig, 2013), and expectations
(Egner, Monti, & Summerfield, 2010). And cognition is about making meaning of the
world by interacting with it based on what we know and believe about it, what we expect
from it, and what we need and want from it (Bruner, 1990).

Beauty, thus, is not an attribute of objects that people are more or less apt at detecting
and responding to. Beauty is an attribute of our experience of objects, an experience that
is actively constructed by brain systems that seek to make meaning of those objects, their
features, and their value to us (Nadal, Gallardo, & Marty, 2017). As in any domain of human
experience, when it comes to liking or appreciating beauty, these systems operate on the
basis of expectations and predictions (Egermann, Pearce, Wiggins, & McAdams, 2013;
Salimpoor, Benovoy, Larcher, Dagher, & Zatorre, 2011), beliefs (Kirk, Skov, Hulme,
Christensen, & Zeki, 2009; Locher, Krupinski, & Schaefer, 2015), prior experience (Kirk,
Harvey, & Montague, 2011; Kirk, Skov, Christensen, & Nygaard, 2009; Pang et al., 2013),
currently available information (Lengger, Fischmeister, Leder, & Bauer, 2007; Mastandrea
& Crano, 2019; Swami, 2013), and context (Brieber, Nadal, & Leder, 2015; Gartus & Leder,
2014; Gruner, Specker, & Leder, 2019; Pelowski, Forster, Tinio, Scholl, & Leder, 2017).
The notion of aesthetic appreciation as a sort of response to object properties or
configurations — a distinct human ability — lingers still in empirical aesthetics. As shown
above, however, it runs against a wealth of evidence on the basic functioning of
perception and cognition (Skov, 2019). Moreover, it hampers the advance of empirical
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aesthetics and alienates the field from developments in psychology and neuroscience
(Skov & Nadal, 2018).

The second premise, an expression of the belief in immutable aesthetic value, is
refuted by historical fact. Many artworks revered by experts and laypeople in their time
have faded into oblivion and, conversely, many of the artworks regarded as masterpieces
by experts and laypeople today were never admired — some were even rejected — in their
time (Pearce et al., 2016). To which experts or laypeople should we turn for the criteria to
true aesthetic value? Those in the past? Those in the present? Or those in the future — for
that matter? To none, of course. Aesthetic value changes with time and perspective, it is
historically and culturally relative (Jacobsen, 20006), and it is, therefore, in no meaningful
sense ‘true’ or inherent. Refuting the notion of objective beauty does not imply, however,
that there are no social or cultural beauty norms.

In the absence of objective or true standards of aesthetic value and, therefore, of
individual deviations from these standards, it is unclear what phenomena Eysenck’s
construct of aesthetic sensitivity hopes to account for, and what the VAST actually
measures. In order to be meaningful and useful, the construct of aesthetic sensitivity
needs to be redefined and brought in line with established psychological and
neuroscientific knowledge. A meaningful and useful notion of aesthetic sensitivity should
provide information about the different manners in which people construct their
aesthetic experiences, and the different extents to which people respond to certain
sensory features, and acknowledge the role of experience, knowledge, context, and
culture (Che, Sun, Gallardo, & Nadal, 2018; Jacobsen, 20006). The only way forward, thus,
is to discard the notion of aesthetic sensitivity as an innate, unalterable, and general ability
to appreciate objective beauty, and to accept that the VAST only provides a measure of the
ability to discriminate figures according to a specific understanding of harmony (Gear,
19806).

We define aesthetic sensitivity as the extent to which a given feature influences
someone’s ‘aesthetic’ valuation, as this regards evaluation of a stimulus using factors
typically thought to connect to aesthetic interests — liking, beauty, visual pleasure (Corradi
et al.,2019).In this sense, someone is aesthetically sensitive to complexity, for instance, if
her aesthetic valuation depends to some degree on objects’ complexity: She likes complex
designs more than simple ones, or vice versa. Someone is aesthetically insensitive to
complexity if this feature is irrelevant to her aesthetic valuation: Her liking is indifferent to
complexity. In this sense, aesthetic sensitivity is not equivalent to perceptual sensitivity: It
does not gauge whether participants can discriminate fine variations in complexity, for
instance. It is also not a measure of receptiveness to artistry — to artful execution or to
artistic excellence. Aesthetics and art are, to some extent, overlapping fields, although not
identical (Brown & Dissanayake, 2009; Pearce et al., 2016). In the sense put forward here,
aesthetic sensitivity is the extent to which certain variations in sensation lead to variations
in someone’s liking for something (Corradi et al., 2019).

As noted by Corradi et al. (2019), this conception of aesthetic sensitivity differs in
several regards from Eysenck’s (Table 1 summarizes these differences), and has several
advantages over Eysenck’s. First, it does not rely on the unfounded premise of aesthetic
value as an attribute of objects: Here, aesthetic value is an attribute of the experience of
objects. Second, there is no external normative standard: Sensitivity is a measure of how
responsive someone is to certain features. Third, aesthetic sensitivity is not a unitary
construct: It is possible that aesthetic sensitivity is a multidimensional construct. People
might be sensitive to some features but not others (Stich, Eisermann, Knauper, & Leder,
2007). Fourth, aesthetic sensitivity is not a fixed personal trait: It can change depending on
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Table I. Differences between Eysenck’s and Corradi and colleagues’ conception of aesthetic sensitivity

Eysenck Corradi et al.
Objectivity Aesthetic value is an Aesthetic value is an Experience
attribute of objects attribute of our
experience of objects
Standards There are standards of There are no standards of No standards
objective aesthetic value objective aesthetic value
that can be determined to be determined
Ability Humans possess the ability Humans construct their Construction
to detect objective experience of objective
aesthetic value value
Singularity There is a single factor of ~ There are multiple sources  Multiplicity
aesthetic valuation for the construction of
aesthetic value
Autonomy The ability to detect It is probably related to Relatedness

Context-independent

aesthetic value is distinct,
unrelated to personality
and intelligence

People’s ability to detect
aesthetic value is fixed,
independently of context

past experience,
personality, intelligence,
etc.

People’s aesthetic
valuation is context-
dependent

Context-dependent

context, experience, expertise, and so on (Leder et al., 2019; Mastandrea & Crano, 2019).
Fifth, this notion of aesthetic sensitivity agrees with the common definition of sensitivity
as the quality of being receptive to sense impressions, of being responsive to external
stimulation. Finally, it is in line with the methods of judgement analysis, or policy
capturing (Stewart, 1988), to the domain of aesthetics (Jacobsen, 2004; Jacobsen & Hofel,
2002). These methods model and compare individuals’ judgement policies, that is to say,
the relations between individuals’ judgements and the cues used to make those
judgements (Cooksey, 1996, Hammond, Rohrbaugh, Mumpower, & Adelman, 1977,
Stewart, 1988).

Our aim in this paper is to explore the construct of aesthetic sensitivity as defined by
Corradi et al. (2019) and developed in the previous paragraphs. In Experiment 1, we
characterize aesthetic sensitivity to four features: complexity, symmetry, contour, and
balance. We chose to develop our new concept of aesthetic sensitivity with these four
features for two pragmatic reasons. First, they have been extensively studied in empirical
aesthetics (e.g., Berlyne, 1971; Bertamini, Palumbo, Gheorghes, & Galatsidas, 2016;
Cotter, Silvia, Bertamini, Palumbo, & Vartanian, 2017; Gartus & Leder, 2013; Gémez-
Puerto, Munar, & Nadal, 2015; Hofel & Jacobsen, 2003; Jacobsen & Hofel, 2002; Leder
et al.,2019; Wilson & Chatterjee, 2005). Second, researchers have developed well-tested
stimulus sets to study the effects of these features on aesthetic valuation (Bertamini et al.,
2016; Jacobsen & Hofel, 2002; Wilson & Chatterjee, 2005). We also analyse the relations
among the aesthetic sensitivities to these features, and to openness to experience,
intelligence, art interest and knowledge, and desire for aesthetics, given the evidence that
such variables are related to aesthetic appreciation (Chamorro-Premuzic et al., 2009;
Furnham & Chamorro-Premuzic, 2004; Furnham & Walker, 2001; Lundy, Schenkel, Akrie,
& Walker, 2010; McManus & Furnham, 2006). We chose to analyse our data using linear
mixed-effects models. As explained in greater detail below, they are a clear improvement
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compared to standard multiple regressions commonly used in judgement analysis (e.g.,
Cooksey, 1996; Stewart, 1988), as they model individual- and group-level responses in
combination. In Experiment 2, we conducted a replication of Experiment 1, and studied
the temporal stability of aesthetic sensitivities to complexity, symmetry, contour, and
balance.

EXPERIMENT |
Method

Participants

One hundred and sixteen adult students (76 women, Mg, = 23.34 years,
8D 44 = 5.2 years) at the University of the Balearic Islands volunteered to participate in
the experiment. All participants reported normal or corrected to normal vision.
Participants were treated in accordance with the Declaration of Helsinki.

Materials

The materials included three sets of images presented on a computer screen, and three
paper-and-pen questionnaires. To obtain measures of aesthetic sensitivity to visual
features, we used three sets of stimuli that have been used in previous experiments. To
assess aesthetic sensitivity to visual contour, we created 66 patterns following the
procedure described by Bertamini et al. (2016; Figure 1a). Half of them had curved
contours, and the other half had sharp-angled contours. To include some variety in each
set, we included stimuli with 22 and 26 vertices, and stimuli with designs based on circles,
ovals, and lobed ovals. Curved and sharp-angled sets included the same amount of stimuli
with 22 and 26 vertices, and the same amount of stimuli designed from circles, ovals, and
lobed ovals. To assess aesthetic sensitivity to visual symmetry and visual complexity, we
selected 60 stimuli from Jacobsen and Hofel’s (2002) set (Figure 1b). The set contains a

QO

(b)

1 2 3 1 2 1 2
* .
o,
N ‘e 3¢
4 oo
4 5 6 3 4 3 4

Figure 1. Examples of the stimuli included in the three sets used in Experiments | and 2. (a) Examples of
stimuli used to assess aesthetic sensitivity to contour. They were designed following Bertamini et al.
(2016). Stimuli on the top row (Al to A3) have curved contours; stimuli on the bottom row are equivalent
but have sharp-angled contours. Stimuli Al and A4 were designed based on circles, A2 and A5 on ovals,
and A3 and A6 on lobed ovals. (b) Examples of stimuli used to assess aesthetic sensitivity to complexity
and symmetry, from Jacobsen and Hofel’s (2002) set. Stimuli on the top row (Bl and B2) are symmetrical;
stimuli on the bottom row (B3 and B4) are asymmetrical. Stimuli on the left (BI and B3) are simpler than
stimuli on the right (B2 and B4). (c) Examples of stimuli used to assess aesthetic sensitivity to balance, from
Wilson and Chatterjee’s (2005) set. Stimuli from CI to C4 cover the range from balanced to unbalanced.
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series of images of solid black circles with a centred white square containing triangles that
are combined to form designs of varying complexity and symmetry. We used 30
symmetrical and 30 asymmetrical stimuli. Each of these categories included stimuli
matched for different degrees of complexity, corresponding to the amount of constituting
elements. To assess aesthetic sensitivity to visual balance, we used Wilson and
Chatterjee’s (2005) set of 65 stimuli consisting of diverse configurations of hexagons
(Figure 1¢). These stimuli were created to vary in balance, measured as the average of
eight symmetry components over the axes of the stimuli. Each stimulus has a
corresponding measure of objective balance.

All stimuli in all sets were black and white figures displayed on a medium grey
background. Image sizes were 450 pixels ona 1,920 x 1,080 computer screen sized 21,
and participants were placed at approximately 45 centimetres of the screen.

After completing the aesthetic sensitivity task, participants filled out three paper-
and-pen questionnaires. The first was a custom experience and knowledge in visual art
questionnaire adapted from Chatterjee, Widick, Sternschein, Smith, and Bromberger
(2010). Five of the items asked about interest in art (1) How interested are you in art?
(2) How often do you visit art museums or galleries? (3) How often do you look at art
magazines or catalogues? (4) How often do you look at art on the Internet? (5) How
often do you speak about art with friends or family?, and three asked about formal
education in art (6) How many art history courses did you take during or after high
school? (7) How many art creation courses did you take during and after high school?
(8 How many hours on average do you spend creating visual art?. Participants were
asked to answer each question on a 0-6 Likert scale, where 0 corresponded to Nothing
at all (1), Never (2-5), or None (6-8), and 6 corresponded to Very much (1), Once a
week (2), Very frequently (3-5), or 6 or more (6-8). The second questionnaire
consisted of the 12 items of the openness to experience scale of the NEO-FFI (McCrae
& Costa, 2004). Finally, participants completed an abridged version of Raven’s SPM
(Raven, 1938; Seisdedos, 1996). We selected 26 items based on responses by a different
sample of 150 respondents taken from the same population. We selected those items
with at least one error in the previous experiment responses. This reduction aimed to
make the whole session shorter.

Procedure

Participants undertook the experimental procedure at the psychology laboratory.
They were first welcomed to the laboratory and briefed about the entire procedure.
Each participant was then asked to enter one of the individual testing cabins, all of
which have the same kind of computers, software, and light conditions. In the testing
cabin, participants received the same standard spoken and onscreen instructions.
They were told that they would be seeing images on the computer screen and that
they had to rate each of them according to how much they liked them. They were
instructed to use the keyboard to answer on a 1-7 Likert scale, where 1 meant ‘I
don’t like it at all’, and 7 meant ‘I like it a lot’. Each stimulus was presented in the
centre of the screen. Below the stimulus there was a reminder of the scale, tagged
from 1 to 7. Each response was followed by a 2-s grey screen before the next trial
started. The task was divided into three blocks: contour, balance, and symmetry—
complexity. The order of the blocks and the order of stimuli within each block were
randomized for each participant.
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Data analysis

Participants’ responses to stimuli in each block were analysed by means of linear mixed-
effects models (Hox, 2010; Snijders & Bosker, 2012). Linear mixed-effects models account
simultaneously for the between-subjects and within-subjects effects of the independent
variables (Baayen, Davidson, & Bates, 2008), unlike ANOVAs. ANOVAs usually require
averaging across stimuli, which can cause the empirical type I error rate to greatly exceed
the nominal level, and lead to claims of significant effects that are unlikely to replicate with
different samples (Judd, Westfall, & Kenny, 2012, 2017). As pointed out by Nezlek (2001),
linear mixed-effects models provide the most accurate analyses of hierarchically
structured data in which there is some kind of dependency, which is the case here,
where responses to stimuli are dependent on, or nested within, individual participants.
This is because they model random error at all levels of analysis simultaneously, relying on
maximum likelihood procedures to estimate coefficients. Linear mixed-effects models
have other additional advantages, even over multiple regression analyses (Hox, 2010;
Snijders & Bosker, 2012): They provide meaningful estimates of subject- and group-level
variance components and are able to handle incomplete and unbalanced data, to
accommodate continuous and categorical predictors, unbiased handling of outliers,
widespread availability, flexibility, and ease of use (Judd et al., 2012). One particularly
interesting feature is that they make it possible to derive conclusions that generalize to
other participants besides the ones providing the data Judd et al., 2017; Nezlek, 2001).
Linear mixed-effects models are, thus, well suited to analyse preference responses, given
that these often vary from one person to another and also from one objet to another (Silvia,
2007). For this reason they have been used successfully in experimental aesthetics
(Brieber, Nadal, Leder, & Rosenberg, 2014; Cattaneo et al., 2015; Miihlenbeck, Jacobsen,
Pritsch, & Liebal, 2017; Muhlenbeck, Liebal, Pritsch, & Jacobsen, 2015, 2016; Vartanian
et al., 2019; Wagner, Menninghaus, Hanich, & Jacobsen, 2014). They are especially well
suited to the purposes of the current study, because they provide estimates for group-level
effects, which can be compared with previous studies, and estimates for participant-level
effects, which constitute our measure of individual aesthetic sensitivity.

In the present study, the models were set up to reflect the effect of the main predictors
in each set on participants’ responses. In all cases we followed Barr, Levy, Scheepers, and
Tily’s (2013) suggestion to model the maximal random-effects structure justified by the
experimental design. This avoids the loss of power, reduces type I error, and enables the
generalizability of results to other participants and stimuli. All analyses were carried out
within the R environment for statistical computing, version 3.5.0. (R Core Team, 2018),
using the g/mer() functions of the ‘lme4’ package, version 1.1-18-1 (Bates et al., 2017),
fitted with REML estimation. The ‘lmerTest’ package, version 3.0-1 (Kuznetsova, Brockho,
& Christensen, 2012), was used to estimate the p-values for the #tests based on the
Satterthwaite approximation for degrees of freedom, which produces acceptable type I
error rates (Luke, 2017).

The model of liking for contour included the interaction between contour (curved,
sharp-angled), shape (circle, oval, lobed oval), and vertices (22, 26) as fixed effects. It
also included the slope for each of these features and their interactions as random effects
within participants. The model of liking for symmetry (symmetricalal, asymmetrical)
and complexity (number of elements) included the interaction between both features. It
also included the slope for both of these features and their interaction as random effects
within participants. The model of liking for balance included balance (objective balance
index) as a fixed effect. It also included the slope for balance as a random effect within
participants. All models also included random intercepts within stimuli. In all models,
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A new conception of visual aesthetic sensitivity 639

categorical predictors were deviation coded. Continuous predictors were centred and, to
allow comparison with categorical variables, they were scaled from —0.5 to 0.5. Reference
levels for the categorical variables were: sharp, lobed oval, 22, and asymmetrical.

Although the models described above produce group estimates, the main aim of this
study was to understand individual differences in responsiveness to visual features driving
aesthetic preference. In the linear mixed-effects models, this corresponds to the modelled
individual slope for each of the four features: contour, symmetry, complexity, and
balance. We thus define each participant’s aesthetic sensitivity to each of these features as
the individual slope estimated from the models’ random-effect structure. Therefore, after
running each model, we extracted each participant’s slopes and used these values to
describe aesthetic sensitivity to visual contour, symmetry, complexity, and balance, to
explore the relations among them, and to determine whether aesthetic sensitivity to any
of these features was explained by art interest, art knowledge, intelligence, or openness to
experience.

Results

Contour

The results of the liking for contour model showed that overall, participants liked the
curved images (m = 3.86 [3.66, 4.07]) more than the sharp-angled images (m = 2.75
[2.54,2.96D), B = 1.11, t141.57 = 9.182, p < .001 (Figure 2a). Participants also liked the
figures based on lobed ovals (m = 3.42 [3.22, 3.63]) more than the circles (m = 3.20
[3.01, 3.38]), B = 0.12, 5726, = 2.552, p = .013, and the ovals (m = 3.29 [3.11, 3.48]),
B =0.11, tgs 15 = 2.294, p = .024. Participants’ liking ratings did not differ for figures
with 22 vertices (m = 3.29 [3.12, 3.47]) and for figures with 26 vertices (m = 3.32 [3.13,
3.50D, B = —0.012, #5140y = 0.441, p = .661.
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=2 4 =2 4 —
c c
= =
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Complexity Balance

Figure 2. Main effects of contour (a), symmetry (b), complexity (c), and balance (d) on participants’ liking
ratings in Experiment |.
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Variation among participants in the effects of contour represented 57.47% of the
model’s explained variance. Removal of the random slope for contour within participants
significantly reduced the model fit, x> = 1415.8, df =5, p < .001. The estimated slopes
for participant’s liking for curved contours ranged from —1.41 (indicating higher liking for
sharp-angled contours) to 4.48 (indicating higher liking for curved contours), with a mean
of 1.11 and a standard deviation of 1.14 (Figure 3a). The values corresponding to the first,
second, and third quartiles were 0.36, 1.05, and 1.81.

Symmetry and complexity

The model of liking for symmetry and complexity revealed that participants liked the
symmetrical images (m = 4.88 [4.62, 5.15]) more than the asymmetrical images
(m = 3.00 [2.79, 3.22]), B = 1.88, L3088y = 12.610, p < .001 (Figure 2b). Participants’
liking increased with complexity, B = 2.13, g 45, = 5.476, p < .001 (Figure 2¢). The
interaction between complexity and symmetry was significant, indicating that the effects
of complexity on liking were stronger for symmetrical stimuli than for asymmetrical
stimuli, B = 1.64, £43.04) = 2.229, p = .029.

Variation among participants in the effects of symmetry represented 12.08% of the
model’s explained variance. Removal of the random slope for symmetry within
participants significantly reduced the model fit, x* = 885.83, df = 7, p < .001. The
estimated slopes for participant’s liking for symmetry ranged from —1.36 (indicating
greater liking for asymmetrical designs) to 4.07 (indicating greater liking for symmetrical
designs), with a mean of 1.88 and a standard deviation of 1.02 (Figure 3b). The values
corresponding to the first, second, and third quartiles were 1.18, 1.92, and 2.60.
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Figure 3. Histograms of individual slopes of liking for contour (a), symmetry (b), complexity (c), and
balance (d) in Experiment |. Vertical dashed lines correspond to a slope of 0, meaning absolute
indifference towards each feature. Positive slopes indicate higher liking for curved, symmetrical, complex,
and balanced stimuli. Negative slopes indicate higher liking for sharp-angled, asymmetrical, simple, and
unbalanced stimuli. Normal curves are overlaid in dark red. [Colour figure can be viewed at
wileyonlinelibrary.com]
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Variation among participants in the effects of complexity represented 32.22% of the
model’s explained variance. Removal of the random slope for complexity within
participants significantly reduced the model fit, x> = 194.7, df = 7, p < .001. The
estimated slopes for participant’s liking for complexity ranged from —1.66 (indicating
greater liking for simple designs) to 6.62 (indicating greater liking for complex designs),
with a mean of 2.13 and a standard deviation of 1.49 (Figure 3¢). The values
corresponding to the first, second, and third quartiles were 1.18, 2.01, and 2.97.

Balance

The model of liking for balance showed that participants’ liking ratings increased with
balance, B = 0.691, (145 52, = 3.454, p < .001 (Figure 2d). Variation among participants
in the effects of balance represented 78.97% of the model’s explained variance. Removal
of the random slope for balance within participants significantly reduced the model fit,
x> =1396.2.7,df = 2, p < .001. The estimated slopes for participant’s liking for balance
ranged from —3.43 (indicating greater liking for unbalanced configurations) to 5.11
(indicating greater liking for balanced configurations), with a mean of 0.69 and a standard
deviation of 1.87 (Figure 3d). The values corresponding to the first, second, and third
quartiles were —0.52, 0.64, and 1.98.

Correlations among individual liking slopes

To determine whether there were any relations among individual liking slopes, we studied
the correlations among them. The results of this analysis revealed that aesthetic sensitivity
to balance was uncorrelated with aesthetic sensitivity to the rest of the features (Table 2).
Aesthetic sensitivity to contour and to complexity correlated significantly, and so did
aesthetic sensitivity to complexity and to symmetry. Thus, participants who liked
complex stimuli also tended to like symmetrical stimuli and stimuli with curved contours.

Explaining aesthetic sensitivity

We ran one regression analysis for each feature to determine whether openness to
experience, intelligence, and art interest and knowledge accounted for differences in
aesthetic sensitivity among participants. Table 3 shows that art knowledge predicted
aesthetic sensitivity to contour, and art interest predicted aesthetic sensitivity to
symmetry. In both cases, the relation was negative, indicating that participants who
declared having more knowledge of art were those who were less sensitive to contour and

Table 2. Correlations among individual slopes for contour, symmetry, complexity, and balance in
Experiment |

Feature Contour Symmetry Complexity Balance
Contour -

Symmetry A7 -

Complexity 23% 24%* -

Balance .04 .00 .07 -

Note. Spearman correlations for |16 participants.
*p < .05; #*p < .0l.
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642  Guido Corradi et al.

that participants who declared being more interested in art were those who were less
sensitive to symmetry (Figure 4). Neither openness to experience nor intelligence
significantly predicted aesthetic sensitivity to any of the attributes.

Discussion

The main aim of this study was to introduce a new conception of aesthetic sensitivity in
the visual domain. This new conception defines aesthetic sensitivity as the degree to
which a person’s aesthetic valuation is influenced by a certain sensory feature. The goal of
Experiment 1 was to measure and characterize aesthetic sensitivity to four features that
have been studied extensively: contour, symmetry, complexity, and balance. We
modelled aesthetic sensitivity as the individual slopes of the effects of each of these
features on participants’ liking.

At a group level, our results support previous findings on the effects of contour,
symmetry, complexity, and balance on liking. People tend to like designs with curved
contours that are symmetrical, complex, and balanced more than those with sharp-
angled contours, and those that are asymmetrical, simple, and unbalanced (Gémez-
Puerto et al., 2015, 2018; Hofel & Jacobsen, 2003; Jacobsen & Hofel, 2002; Wilson &

Table 3. Regression coefficients in Experiment |

Openness Intelligence Art interest Art knowledge
Contour 0.035 —0.038 —0.002 —0.099*
Symmetry 0.015 —0.014 —0.053%* 0.033
Complexity —0.008 —0.016 —0.034 —0.040
Balance —0.009 0.046 0.014 —0.090

Note. Regression coefficients for each of the four predictors based on data from | 16 participants.
*p < .05; ¥p < .0l.
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Figure 4. Aesthetic sensitivity to contour and aesthetic sensitivity to symmetry predicted by art
knowledge and art interest (Experiment |). Art knowledge predicts aesthetic sensitivity to contour (a),
and artinterest predicts aesthetic sensitivity to symmetry (b). The figure includes density plots (top) of art
knowledge and art interest, and density plots (right) of aesthetic sensitivity to contour and symmetry.
Horizontal dashed lines mark the level of aesthetic indifference to each feature. [Colour figure can be
viewed at wileyonlinelibrary.com]
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Chatterjee, 2005). This confirmation is, in itself, a meaningful finding. With very few
exceptions (Cotter et al., 2017; Gartus & Leder, 2013, 2017; Silvia, 2007), the effects
of these features on liking have previously been analysed using ANOVAs or #tests. We
have confirmed that these effects hold when data are analysed using linear mixed-
effects models, that is to say, when within- and between-participants variations are
accounted for.

Our results on aesthetic sensitivity reveal that although the general trend is to like
curved contours, symmetrical, complex, and balanced designs, people vary in the extent
to which such features influence their liking. Differences among participants in the extent
to which each of those features influenced their liking corresponded to large percentages
of the variance explained by the models. In all cases, the inclusion of the random slope for
the features within participants produced a much better fit to the data. It can be
concluded, thus, that attending only to the general trends in liking for curved contours,
symmetry, complexity, and balance overlooks a considerable variation in the extent to
which such features influence individuals’ liking (Jacobsen, 2004; Jacobsen & Hofel,
2002).

Given Eysenck’s claim for a single factor underlying aesthetic sensitivity, we were
interested in the relations among the aesthetic sensitivity scores we obtained for each
of the four features. Our correlation analysis revealed that aesthetic sensitivity to the
four features were either unrelated to each other or only modestly related. This
suggests that as a rule, people who are highly sensitive to one feature are not
necessarily sensitive to another. There were, however, modest relations between
complexity and contour, and between complexity and symmetry, indicating that to
some extent people who prefer complex stimuli also prefer symmetrical and curved-
contour stimuli.

We were also unable to find consistent relations between aesthetic sensitivity and
personality, intelligence, and art interest or knowledge. None of the measures of aesthetic
sensitivity were predicted by openness to experience or intelligence. We did find a
negative relation between art knowledge and aesthetic sensitivity to contour, and a
negative relation between art interest and aesthetic sensitivity to symmetry, suggesting
that the more knowledge and interest in art, the less people’s liking is affected by these
features. However, given that our sample was composed mostly of people with very little
art knowledge, such conclusions need to be treated with caution.

Experiment 2 had two goals. The main goal was to ascertain the test—retest reliability of
an abridged set of stimuli assessing aesthetic sensitivity to contour, symmetry,
complexity, and balance. We hoped to produce an abridged version of our materials
that would be less time-consuming in experiments, and still be suitable. We thus asked a
new group of participants to take part in a test—retest procedure. The second goal was to
replicate our findings in Experiment 1, and the test phase of Experiment 2 served this goal.

EXPERIMENT 2
Method

Participants

Participants were 91 students (Mg, = 26.17 years, SD;ge = 7.33 years, 45 men, all
adults) attending the University of the Balearic Islands. All participants reported normal or
corrected to normal vision and had not participated in the Experiment 1. The study was
conducted in accordance with the Declaration of Helsinki.
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Materials

Hoping to develop a more time-efficient measure of aesthetic sensitivity, we reduced the
number of items participants were asked to rate. To assess aesthetic sensitivity to visual
contour, we selected 24 stimuli from those used in Experiment 1. Half of these had curved
contours and half had sharp angles. In each subset, we included the same number of
shapes created from circles, ovals, and lobed ovals, and the same number of shapes with
22 and 26 vertices. To assess aesthetic sensitivity to complexity and symmetry, we took 20
items from our previous selection of Jacobsen and Hofel (2002) set, 10 of which were
symmetrical and 10 asymmetrical. Both subsets included the same variation in
complexity. To assess aesthetic sensitivity to balance, we took 22 stimuli from Wilson
and Chatterjee’s (2005) stimulus set, which were equally spaced in terms of balance
scores. Participants completed the same art interest and activities questionnaire as in
Experiment 1, the 12 jitems of the openness to experience scale of the NEO-FFI (McCrae &
Costa, 2004), and an abridged, adapted, and translated version of the Desire for Aesthetics
Scale (DAS) (Lundy et al., 2010). Our adapted version of the DAS consisted of 9 items,
rated on a 0 (I completely disagree)to-6 (I completely agree) scale: (1) When I see
beautiful things in daily life I rarely feel passionate about them. (2) One of the reasons I
love travelling is seeing gorgeous scenery. (3) When watching a movie or series I enjoy
noticing visual details (photography, framing, colours, ...). (4) I enjoy spending time
appreciating architecture. (5) I often find myself staring in awe at beautiful things. (6) I
notice the details of brand logos. (7) I notice and care about design. (8) I notice and attend
to the details in paintings, architecture, sculpture, and graphic work. (9) The details I
notice in paintings, architecture, sculpture, and graphic art evoke emotions in me.

Procedure

The task was the same as described in Experiment 1, but it took participants less time to
complete, as this abridged version contained approximately one third of the items.
Participants performed the task in identical conditions as in Experiment 1, except that
they performed it twice, with 14 days between the test and retest sessions. They
completed the paper-and-pen questionnaires only in the test session.

Data analyses

All analyses were performed as described in Experiment 1. The exception is the new test—
retest analysis. In order to examine the temporal stability of the aesthetic sensitivity
measure, we conducted an analysis based on Bland and Altman’s (1986) graphical method
and the smallest real difference (SRD), a measure of absolute reliability (Vaz, Falkmer,
Passmore, Parsons, & Andreou, 2013). Bland and Altman’s (2003) graphical method has
the advantage that it is unaffected by the variability in the data, as it is based upon the SRD
(Vazet al.,2013), and that it can detect systematic biases in the test—retest procedure. It is
based on the mean difference between each participant’s scores on the test and retest
phases. This method establishes the limits of agreement at 1.96 times the standard
deviation above and below this difference. When this interval contains the value O, the
difference between the two measurements could be attributed to error (Beckerman et al.,
2001). When it does not, the difference must be attributed to some systematic bias. Bland
and Altman’s (1986) graphs plot the differences between the test and retest scores against
the average, allowing the identification of cases where differences in the measurement are
proportional to the measurement magnitude. There is no way to determine whether the
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limits of agreement for the difference on a given test—retest measure are wide or small. The
method merely establishes the boundaries of the minimal detectable true change (Vaz
et al., 2013).

Results

Contour

Participants liked the curved-contour images (zz = 3.80, [3.48, 4.13]) more than the
sharp-angled ones (m = 2.86, [2.47, 3.16]), P = 0.94, fzg23) = 5.11, p < .001 (Fig-
ure 5a). There were no differences among participants’ liking for stimuli based on lobed
ovals (m = 3.44 [3.11, 3.77)]), circles (m = 3.29 [2.96, 3.63]), or ovals (m = 3.26 [2.93,
3.60)) (all ps > .354). Liking did not differ for stimuli with 22 (m = 3.33 [3.03, 3.62]) and
26 (m = 3.34 [3.05, 3.63)) vertices either (p = .943).

Variation among participants in the effects of contour on liking ratings represented
50.37% of the model’s explained variance. Removal of the random slope for contour
within participants from the model significantly reduced the model fit, y* = 248.23,
df = 5,p < .001. The estimated slopes for participants’ liking for curved contours ranged
from —2.24 (indicating greater liking for sharp-angled contours) to 3.14 (indicating
greater liking for curved contours), with a mean of 0.94 and a standard deviation of 0.96
(Figure 6a). The values corresponding to the first, second, and third quartiles were 0.23,
0.87, and 1.54.

Symmetry and complexity
Participants liked the symmetrical designs (m = 4.68 [4.40, 4.96]) more than the
asymmetrical ones (m = 3.70 [3.39, 4.02]), B =0.97, tuz02 = 6.457, p <.001
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Figure 5. Main effects of contour (a), symmetry (b), complexity (c), and balance (d) on participants’ liking
ratings during the test phase of Experiment 2.
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Figure 6. Histograms of individual slopes of liking for contour (a), symmetry (b), complexity (c), and
balance (d) during the test phase of Experiment 2. Vertical dashed lines correspond to a slope of 0,
meaning absolute indifference towards each feature. Positive slopes indicate higher liking for curved,
symmetrical, complex, and balanced stimuli. Negative slopes indicate higher liking for sharp-angled,
asymmetrical, simple, and unbalanced stimuli. Normal curves are overlaid in dark red. All data are from
the test phase of Experiment 2. [Colour figure can be viewed at wileyonlinelibrary.com]

(Figure 5b). Participants’ liking increased with complexity, B = 1.185, t6.25) = 5.849,
p <.001 (Figure 5¢). The interaction between complexity and symmetry was not
significant, B = 0.726, t;gs86 = 1.970, p = .064.

Variation among participants in the effects of symmetry on liking ratings represented
21.90% of the model’s explained variance. Removal of the random slope for symmetry
within participants from the model significantly reduced the model fit, ¥ = 132.68,
df = 7, p < .001. The estimated slopes for participant’s liking for symmetry ranged from
—0.57 (indicating greater liking for asymmetrical designs) to 3.16 (indicating greater liking
for symmetrical designs), with a mean of 0.97 and a standard deviation of 0.82 (Figure 6b).
The values corresponding to the first, second, and third quartiles were 0.41, 0.83, and
1.46.

Variation among participants in the effects of complexity on liking ratings represented
21.93% of the model’s explained variance. Removal of the random slope for complexity
within participants from the model significantly reduced the model fit, y* = 63.40, df = 7,
p < .001. The estimated slopes for participant’s liking for complexity ranged from —0.92
(indicating greater liking for simple designs) to 2.96 (indicating greater liking for complex
designs), with a mean of 1.19, standard deviation of 0.73 (Figure 6¢). The values
corresponding to the first, second, and third quartiles were 0.73, 1.17, and 1.67.

Balance
Participants’ liking ratings increased with balance, B = 0.70, ts7.57, = 2.539, p = .014
(Figure 5d). Variation among participants in the effects of balance on liking ratings
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A new conception of visual aesthetic sensitivity =~ 647

represented 73.97% of the model’s explained variance. Removal of the random slope for
balance within participants from the model significantly reduced the model fit,
¥ = 208.72, df = 2, p < .001. The estimated slopes for participant’s liking for balance
ranged from —3.18 (indicating greater liking for unbalanced configurations) to 6.44
(indicating greater liking for balanced configurations), with a mean of 0.70 and a standard
deviation of 1.64 (Figure 6d). The values corresponding to the first, second, and third
quartiles were —0.24, 0.66, and 1.65.

Correlations among individual liking slopes

To determine the relations among individual liking slopes, we studied the correlations
among them. The results of this analysis revealed that the only two features for which
individual preference slopes correlated were contour and complexity, indicating that
participants who were aesthetically sensitive to contour were also aesthetically sensitive
to complexity (Table 4).

Explaining aesthetic sensitivity

We ran four regressions to determine whether openness to experience, desire for
aesthetics, and art interest and knowledge explained differences among participants in
aesthetic sensitivity to each of the features. These variables explained only aesthetic
sensitivity to balance. Table 5 shows that art knowledge negatively predicted aesthetic
sensitivity to balance (f = —0.401, ¢ = 2.11, p = .038): Those who declared having more
art knowledge were less susceptible to the effects of balance. Openness to experience,
desire for aesthetics, and art interest had no significant effect on aesthetic sensitivity to any
of the four attributes.

Table 4. Correlations between individual liking slopes for contour, symmetry, complexity, and balance
in the test phase of Experiment 2

Feature Contour Symmetry Complexity Balance
Contour -

Symmetry .07 -

Complexity 23% -.07 -

Balance .08 12 .08 -

Note. Spearman correlations for 91 participants.
*p < .05.

Table 5. Regression coefficients in Experiment 2

Openness Desire for aesthetics Art interest Art knowledge
Contour 0.007 0.012 —0.048 0.047
Symmetry 0.009 0.016 0.048 —0.116
Complexity 0.006 —0.002 0.106 —0.139
Balance —0.052 0.052 0.280 —0.401*

Note. Regression coefficients for each of the four predictors based on data from 91 participants.
%,
p < .05.
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Test—retest reliability

Table 6 shows the results of the analyses based on the smallest real difference (SRD), the
absolute measure of test—retest reliability, and Figure 7 shows the corresponding Bland—
Altman graphs. These analyses revealed that whereas the test—retest differences in the
assessment of aesthetic sensitivity to contour and balance can be attributed to random
error, this is not the case with the assessment of aesthetic sensitivity to symmetry and
complexity. In both of these cases there is a systematic bias in the differences. In the case
of symmetry, participants were more sensitive in the retest phase. In the case of
complexity, participants were less sensitive in the retest phase. Such differences,

Table 6. Mean difference and smallest real difference measures of test—retest reliability of aesthetic
sensitivity to contour, symmetry, complexity, and balance in Experiment 2

95% ClI
Feature Mean retest—test difference Lower Upper Smallest real difference
Contour —0.063 —0.253 0.127 1.693
Symmetry 0.237 0.071 0.402 1.474
Complexity —0.289 —0.501 —0.076 1.898
Balance 0.144 —0.290 0.578 3.870
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Figure 7. Bland—Altman graphs for the test—retest reliability of aesthetic sensitivity to contour (a),
symmetry (b), complexity (c), and balance (d). Horizontal black lines indicate no retest—test change.
Horizontal continuous red lines indicate the mean retest—test difference. Horizontal dashed lines mark
the lower and higher limits of agreement. Horizontal ribbons comprise 95% CI. Circles correspond to
participants whose retest—test difference is smaller than the smallest real difference (SRD). Triangles
correspond to participants whose retest—test difference is larger than the SRD. [Colour figure can be
viewed at wileyonlinelibrary.com]
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however, can be attributed to very few participants. In the case of symmetry, seven
participants exceeded the SRD: Six (6.6%) got higher scores in the retest phase and one
(1.1%) in the test phase. In the case of complexity, five participants (5.5%) exceed the
SRD. Three got lower scores in the retest phase, and 2 (2.2%), much higher scores in the
retest phase. Only four participants exceeded the SRD for two of the features. No
participant exceeded the SRD for more than two features.

Discussion

Experiment 2 had two goals. On the one hand, we wished to determine whether the
results of Experiment 1 would replicate with a new sample of participants. On the other,
we wished to examine the temporal stability of a computerized assessment of aesthetic
sensitivity to contour, symmetry, complexity, and balance. The results of Experiment 2
replicate the results of Experiment 1, but they also suggest that our abridged assessment
has an adequate test—retest reliability.

The results of Experiment 1 and Experiment 2 are remarkably similar. At the group
level, participants in both experiments liked the curved-contour stimuli more than the
sharp-angled ones, the symmetrical stimuli more than the asymmetrical ones, and liking
increased with complexity and balance. In the case of contour and balance, the slopes of
these effects were very similar. Conversely, in the case of complexity and symmetry the
main effect slopes dropped almost by half in Experiment 2. At the individual level, both
experiments show that there is a considerable variation among participants in the extent
to which their liking is influenced by contour, symmetry, complexity, and balance. Both
experiments confirm that for the four features, a substantial portion of the variance owes
to differences among participants in the effects of these features and that models provided
a significantly better fit for the data when including the random slopes. In both
experiments, aesthetic sensitivities to the four features were barely related. The exception
to this was the weak, but significant, positive correlation between aesthetic sensitivity to
complexity and to contour in both experiments. In both experiments, participants who
liked curved contours the most also liked complex stimuli the most. Finally, in both
experiments, we found a weak influence of personality, intelligence, and education
measures on aesthetic sensitivity. Art interest and art knowledge were the only scales to
show some degree of influence on aesthetic sensitivity, but not in any consistent manner.

Our assessment of the test—retest stability over time of aesthetic sensitivities showed
that the measures of contour and balance are stable in time. The differences in aesthetic
sensitivity to both of these features measured on both occasions can be attributed to
random error. Conversely, the measures of aesthetic sensitivity to symmetry and
complexity were systematically biased. As measured with the abridged stimulus set, a
small percentage of participants obtained higher scores for aesthetic sensitivity to
symmetry in the retest phase, and lower scores for aesthetic sensitivity to complexity in
the retest phase.

GENERAL DISCUSSION

Eysenck defined aesthetic sensitivity as a biologically determined ability to appreciate
objective beauty. He believed this ability was distinct, in that it was independent from
intelligence and personality, and general, in that it applied to many kinds of designs and
artworks (Eysenck, 1940, 1941c, 1942). Aesthetic sensitivity could be measured
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quantitatively. It was simply the difference between someone’s liking and a given norm,
estimated either by averaging many laypeople’s liking or by experts’ judgements.

Eysenck’s VAST (Gotz et al., 1979) was conceived to provide a valid and reliable
measure of aesthetic sensitivity. Recent studies, however, revealed the VAST’s psycho-
metric weaknesses (Myszkowski & Storme, 2017; Myszkowski & Zenasni, 2016;
Myszkowski et al., 2014, 2018). Contrary to Eysenck’s conception, aesthetic sensitivity
as measured with the VAST is not a distinct ability: It is related to general intelligence,
certain personality traits, and certain aspects of creativity (Myszkowski et al., 2014,
2018). In addition to these measurement problems, Eysenck’s notion of aesthetic
sensitivity stands upon premises that have been rendered invalid with advances in
neuroscience and psychology in general and empirical aesthetics in particular (Skov &
Nadal, 2018). We have therefore proposed discarding Eysenck’s notion of aesthetic
sensitivity, and regarding the VAST as a measure of the ability to discriminate between
levels of a particular notion of harmony, in line with Gear’s (1986) conclusions.

In this paper, we have developed an alternative approach to aesthetic sensitivity. In
line with Corradi et al. (2019), we have defined aesthetic sensitivity as responsiveness, as
the extent to which a given feature influences someone’s liking or preference. From the
perspective of social judgement theory, our definition of aesthetic sensitivity corresponds
to individual differences in judgement policies, that is to say, to the extent to which
people’s judgements depend on aesthetic cues (Cooksey, 1996; Jacobsen, 2004; Jacobsen
& Hofel, 2002; Stewart, 1988). We conducted two experiments. The first aimed to
introduce one possible measure of aesthetic sensitivity based on the individual slopes
provided by linear mixed-effects models. We characterized aesthetic sensitivity to
contour, symmetry, complexity, and balance. The second experiment aimed to replicate
the results of the first using an abridged version of the task, and explore the test—retest
reliability of this abridged version.

The results of both experiments confirm the general effects that have previously been
reported in the literature (Gomez-Puerto et al., 2015, 2018; Hofel & Jacobsen, 2003;
Jacobsen & Hofel, 2002; Wilson & Chatterjee, 2005). As a group, participants liked designs
with curved contours more than equivalent versions with sharp-angled contours,
symmetrical designs more than asymmetrical designs, and their liking increased linearly
with complexity and balance.

By applying linear mixed-effects models (Cotter et al., 2017; Gartus & Leder, 2013,
2017; Silvia, 2007), both experiments also uncovered important individual variations in
the impact of contour, symmetry, complexity, and balance on liking. In the four cases,
individual responsiveness to these features accounted for a large proportion of variance in
liking ratings. For some participants, liking was affected by variations in contour,
symmetry, complexity, and balance. For other participants, liking was unaffected by such
variations; they were indifferent to such features. This adds to the literature showing that
group-level models conceal considerable variation among participants in the features that
contribute to their liking (Jacobsen, 2004; Jacobsen & Hofel, 2002).

Both experiments also unveiled very weak correlations among aesthetic sensitivities to
the four features. The only significant — although weak — correlation in both experiments
was between contour and complexity. This indicates that participants who liked curved-
contour designs also tended to like complex ones, that participants who liked sharp-
angled contour designs tended to like simple ones, and that participants who were
indifferent to one feature tended to be indifferent to the other. In sum, aesthetic sensitivity
to one feature is either unrelated or only weakly related to aesthetic sensitivity to other
features. People are not aesthetically sensitive in general and to all features alike. They
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seem to be more sensitive to some features than others. This supports the possibility of
multiple relatively independent aesthetic sensitivities. Further work is required to
determine the dimensions underlying aesthetic sensitivity to different features (Stich
et al., 2007).

In both of our experiments we found little evidence that aesthetic sensitivity to
contour, symmetry, complexity, and balance is related to intelligence, openness to
experience, desire for aesthetics, art interest, or art knowledge. These variables were
either unrelated to aesthetic sensitivity, or only weakly and inconsistently related. Further
research is also needed on this front, to better understand the relation between
intelligence, personality, and experience and aesthetic sensitivity.

The results of the test—retest assessment suggest that our abridged set of stimuli has an
adequate test—retest reliability regarding balance and contour, and moderate regarding
symmetry and complexity. Our motivation to put together a stimulus set that is efficient
for research and can be applied quickly might led us to reduce the number of stimuli
excessively. Experiment 1 included between 60 and 66 items in each subset, whereas
Experiment 2 included only between 20 and 24. It is possible that using between 40 and
44 items for each dimension will increase the reliability of the measures of aesthetic
sensitivity to symmetry and complexity.

Our results can be seen as an extension of the application of the concepts and
methods of judgement analysis, or policy capturing, to the domain of aesthetics,
pioneered by Thomas Jacobsen and colleagues (Hofel & Jacobsen, 2003; Jacobsen,
2004; Jacobsen & Hofel, 2002, 2003; Jacobsen, Schubotz, Hofel, & von Cramon, 20006).
One of our major steps forward, in this sense, was our use of linear mixed-effects
models, which combine individual- and group-level models, a substantial advance in
comparison to the common use of multiple regressions. Originally, judgement analysis
was designed to quantify the relation between a person’s judgement and the cues used
to make that judgement (Stewart, 1988). It was intended to study experts in their
natural settings making judgements about problems that are familiar to them, such as
meteorologists in a laboratory forecasting the weather, or physicians in a hospital
diagnosing patients (Cooksey, 1996; Stewart, 1988). When applied to situations like
ours, where participants were asked to judge unfamiliar stimuli in an unfamiliar setting,
it is better to conceive these as studies on policy construction, rather than on policy
capturing (Brehmer & Brehmer, 1988). Because participants had not previously seen
the stimuli they are asked to respond to, they did not have a developed policy; they had
to develop such a policy in the course of the experimental session. The replication of
the results of Experiment 1 in Experiment 2, and the reasonable temporal stability
observed in the test-retest analysis, suggest that although people constructed their
judgement policies in the course of the experimental sessions, they did so in a
consistent manner. Our concept of aesthetic sensitivity corresponds to the kind of
policy constructed by our participants. Some consistently developed a policy whereby
the cues were irrelevant to judging the presented items (aesthetically insensitive). Most,
however, consistently developed a policy whereby the cues were used to judge them as
more or less liked or disliked.

To conclude, we have developed a new conception of aesthetic sensitivity defined as
the degree to which someone’s liking is influenced by a given visual feature (Corradi et al.,
2019). Two experiments confirm that although at a group level people like stimuli that are
curved more than sharp, symmetrical more than asymmetrical, complex more than
simple, and balanced more than unbalanced, there is remarkable variation among
individual liking judgements. The methods and results of these experiments should
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encourage future researchers to examine individual differences in the extent to which
object features influence aesthetic valuation. Group averages cannot continue to be
treated as indicative of uniformity. We have not found compelling evidence that aesthetic
sensitivity to one feature is related to aesthetic sensitivity to another, nor that aesthetic
sensitivity is related to intelligence, personality, art interest, or art knowledge. But further
research is definitively required to confirm this.

Variations in aesthetic sensitivity should not be treated as noise. Not everyone is cast in
the same mould when it comes to aesthetic valuation. People weigh different visual
features differently. Understanding why people differ in the extent to which their
aesthetic valuation responds to complexity, symmetry, balance, contour, as well as other
sensory features and object features (Stich et al., 2007), has the potential to illuminate the
process of aesthetic valuation itself. Variations in aesthetic sensitivity deserve to be
studied and explained: Why are some people more aesthetically sensitive to complexity
than others? Can training alter aesthetic sensitivity? Can contextual cues modulate
aesthetic sensitivity? How do the different aesthetic sensitivities integrate in different
people to produce an overall aesthetic value? Does aesthetic sensitivity cut across sensory
domains? If people are sensitive to visual complexity, are they also sensitive to musical
complexity?
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