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Using both group- and individual-level analyses, we explored the complex and dynamic effects of basic
visual features on aesthetic judgment. Specifically, the mediating influence of familiarization on the com-
bined effects of complexity and symmetry on aesthetic judgment was examined. Experiment 1 showed
that symmetry and complexity are indeed powerful determinants of aesthetic judgment. Experiment 2
demonstrated that massive familiarization generated contrast effects for complexity: participants famil-
iarized to simple stimuli subsequently judged complex stimuli more beautiful and participants familiar-
ized to complex stimuli subsequently judged simple stimuli more beautiful. In contrast, moderate
familiarization in Experiment 3 did not elicit the above effects. Group-level analyses were augmented
with judgment analyses of individual response patterns resulting in a more comprehensive assessment
of aesthetic judgment.
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The aesthetic response is generally sensitive to certain visual
features that are perceived as hedonically pleasing. As a result,
the field of empirical aesthetics is rich in investigations of the rela-
tionship between visual features and aesthetic judgment. For
example, it has been shown that people prefer large over small ob-
jects (Silvera, Josephs, & Giesler, 2002), and curved over sharp ob-
jects (Bar & Neta, 2006, 2007; Silvia & Barona, 2009). However, the
nature of the effects of such features on aesthetic judgment is com-
plex and dynamic, and the stability of the effects against specific
conditions such as familiarity is unclear. Moreover, with the excep-
tion of a few approaches (e.g., Augustin & Leder, 2006; Jacobsen &
Höfel, 2002; Silvia, 2006), the majority of previous work is based
primarily on group-level analyses, which generally results in the
loss of valuable information regarding individual variation in judg-
ments. We attempted to address these limitations by examining
the combined effects of two visual features – symmetry and com-
plexity – on aesthetic judgment (Experiment 1), and by assessing
the mediating effects of the dynamic condition of familiarity
(Experiments 2 and 3). Using massive familiarization, we showed
how even the seemingly stable effects of symmetry and complexity
on aesthetic judgment can be altered. In addition, to shed light on
the judgment patterns of the participants, group-level analyses
ll rights reserved.
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were augmented with judgment analyses (e.g., Jacobsen, 2004) of
individual responses.

Symmetry is a salient feature in the environment, and can be
found in symbol systems and graphic depictions across various cul-
tures and time periods. For example, symmetrical patterns and
depictions are found in ancient Chinese pottery, Mesopotamian
decorations, and 20th century Western artworks (see Darvas,
2007). Interestingly, the penchant for symmetry appears early in
human life as research has demonstrated that infants show prefer-
ence for symmetry (e.g., Humphrey & Humphrey, 1989). Symmetry
also appears to be perceptually salient (see van der Helm & Leeu-
wenberg, 1996; Wagemans, 1995, 1997, 1999), and there is exist-
ing evidence that symmetry detection occurs preattentively (e.g.,
Locher & Wagemans, 1993). In addition, the ability to detect sym-
metry appears to be flexible and robust (Barlow & Reeves, 1979;
Locher & Smets, 1992; Wagemans, 1993; Wagemans, van Gool, &
d’Ydewalle, 1992; Wenderoth, 1997). Generally, in terms of empir-
ical aesthetics research, symmetrical visual stimuli are judged
more positively than those that are non-symmetrical. This effect
has been demonstrated extensively using faces (e.g., Cardenas &
Harris, 2006; Perrett et al., 1999; Rhodes, Proffitt, Grady, & Sumich,
1998), wherein preference for symmetry is commonly explained
using a biological advantage perspective; symmetrical faces signal
good health and thus, reproductive fitness (e.g., Jones et al., 2001;
Rhodes et al., 2001; Thornhill & Gangestad, 2006). Preference for
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symmetry has also been shown in aesthetic judgments of the hu-
man body (e.g., Concar, 1995; Thornhill & Gangestad, 1994) and
abstract designs (Cardenas & Harris, 2006). In a number of studies
employing basic shapes or abstract patterns, Jacobsen and Höfel
(2001, 2002, 2003) and Jacobsen, Schubotz, Höfel, and van Cramon
(2006) found symmetry as the strongest predictor of beauty judg-
ments, with participants finding symmetrical stimuli more beauti-
ful than non-symmetrical stimuli.

In the studies by Jacobsen and his colleagues (e.g., Jacobsen,
2004), it was also found that another variable that strongly influ-
enced aesthetic judgment was complexity. With complexity de-
fined as the number of individual elements that composed each
stimulus, participants considered complex stimuli more beautiful
than simple stimuli. The effects of complexity have also been dem-
onstrated using other types of stimuli. For example, Imamoglu
(2000) found a preference for complexity using schematic draw-
ings of building facades. For common facades, participants pre-
ferred drawings that were more complex. Several other studies
have demonstrated that complexity is an important factor in pre-
dicting aesthetic judgment (e.g., Cox & Cox, 2002).

Thus, according to previous studies, complexity and symmetry
characteristics (e.g., Eisenman & Gellens, 1968; Jacobsen, 2004)
somehow predict aesthetic judgment of visual stimuli. The rela-
tionship between these two factors and the aesthetic response
has been explored since the early days of aesthetics research
(e.g., Birkhoff, 1932; Eysenck, 1941). The effects of complexity
and symmetry appear to be quite stable, and may point to biolog-
ically related responses to such visual features. In fact, Washburn
(1999) has suggested that the prominence of symmetrical repre-
sentations suggests a special manner in which humans interact
with their surroundings. For the present study, this stability was
challenged by the use of a familiarization phase in Experiments 2
and 3 with the aim of eliciting dynamic changes such as an adap-
tation to a particular aspect of the stimuli. Recently, dynamic
changes in aesthetic judgment have been shown for stimuli such
as artworks (Carbon & Leder, 2006) and innovative consumer prod-
ucts (Carbon & Leder, 2005). Thus, we attempted to test whether
the effects of symmetry and complexity on aesthetic judgments
are stable or whether they are susceptible to changes brought
about by familiarization. In order to explicitly identify such
changes, the stimuli were systematically classified into four groups
with each group representing a unique combination of symmetry
and complexity.

The combined effects of symmetry and complexity were exam-
ined in Experiment 1. We employed stimuli previously used by Jac-
obsen and Höfel (2001, 2002, 2003) and Jacobsen et al. (2006). The
stimuli were initially intended to vary mainly on symmetry and
complexity. There has been considerable research on the salience
of symmetry and how it is perceived (for comprehensive reviews,
see Van der Helm & Leeuwenberg, 1996; Wagemans, 1995, 1997,
1999). Although the present study was designed primarily to as-
sess beauty judgments, it is important to consider the results of
studies on symmetry detection, especially regarding the number
and orientation of symmetry axes. Such studies typically used
detection reaction times and error rates as dependent measures.

The number of symmetry axes within a given stimulus is a cru-
cial factor in how the stimulus is processed. There is strong evi-
dence that the presence of multiple symmetries in a stimulus
facilitates its processing. Palmer and Hemenway (1978) found that
stimuli with quadruple symmetry had a processing advantage over
stimuli with double symmetry, which in turn had a processing
advantage over stimuli with single symmetry. The general advan-
tage of quadruple symmetry was also found by Royer (1981).
Moreover, Wagemans, van Gool, and d’Ydewalle (1991) showed
that stimuli with quadruple symmetry were more resistant to
the effects of symmetry perturbation through a skewing transfor-
mation, as compared to stimuli with single or double symmetry.
It is important to note that in their study, stimuli with double sym-
metry were affected less by skewing than stimuli with single sym-
metry. In the present study, most of the symmetrical stimuli had
quadruple symmetry (see Section 1.1.2 for details). Thus, judging
from the results of previous studies, in terms of symmetry, the
symmetrical stimuli in this study could be considered perceptually
very salient. However, this idea could be qualified by previous
studies that have shown that the experimental design and the
characteristics of the complete set of stimuli (both symmetrical
and non-symmetrical) could influence the salience of quadruple
symmetry (Wenderoth, 1997; Wenderoth & Welsh, 1998).

Another important factor regarding symmetry is the orienta-
tion of the symmetry axes – whether the orientation is vertical
(V), horizontal (H), left diagonal (LD), right diagonal (RD), or along
any other axis between these main axes. Evidence suggests that
vertical symmetry is easiest to be detect (Corballis & Roldan,
1975; Palmer & Hemenway, 1978; Wagemans et al., 1992). How-
ever, results do not converge on whether horizontal or diagonal
symmetry is perceptually better (based on reaction times and er-
ror rates): Royer (1981) and Palmer and Hemenway (1978) found
that horizontal symmetry was better than diagonal symmetry,
while Corballis and Roldan (1975) found the opposite. Wenderoth
(1994) conducted three experiments that examined not only the
main axes (i.e., vertical, horizontal, and diagonals) but also the
intermediate axes. He found that the advantage for a particular
axis could be modulated by attentional and scanning strategies.
Furthermore, Locher and Wagemans (1993) suggested that the
conflicting results regarding the effects of axis orientation are
due to the characteristics of the symmetry detection task and
the set of stimuli specific to each study. In the present study,
the majority of the symmetrical stimuli were symmetrical at all
the main axes – vertical, horizontal, and both diagonals (see Sec-
tion 1.1.2 for details).

The stimuli were classified into the following subsets: complex-
symmetrical (CoSy), complex-non-symmetrical (CoNs), simple-
symmetrical (SiSy), and simple-non-symmetrical (SiNs). The
classification – in contrast to an ex post facto approach – and strict
delineation of the stimuli into the four subsets, was an extension of
the investigations by Jacobsen and his colleagues. The results of
Experiment 1 were used as comparison data for assessing the
mediating influence of familiarization on the effects of complexity
and symmetry on beauty judgments. We predicted that people
would provide the highest beauty ratings to CoSy, followed in
decreasing order by SiSy, CoNs, and SiNs stimuli. These predictions
were based on previous findings indicating that symmetry is a
stronger predictor of aesthetic judgment than complexity. Hence,
Experiment 1 was conducted to confirm previous findings regard-
ing the effects of complexity and symmetry. In addition, findings
from Experiment 1 were employed in subsequent experiments to
assess the changes in the order of liking judgments resulting from
different levels of familiarization.

Several important issues regarding stimulus familiarity had to
be considered, which is a factor also deemed important in under-
standing general aesthetic preferences. The influence of familiar-
ization on aesthetic judgment was first systematically assessed
by Zajonc (1968) using nonsense words, Chinese ideographs, and
photographs of faces. Through a series of correlational studies
and experiments, he demonstrated that repeated exposure to var-
ious stimuli generally resulted in more positive affect. This mere-
exposure effect has been replicated in numerous studies, and
meta-analyses have revealed several variables that can facilitate
or hinder mere-exposure effects (see Bornstein, 1989; Stang,
1974). For example, mere-exposure effects are greater for complex
than for simple stimuli (e.g., Oskamp & Scalpone, 1975; Saegert &
Jellison, 1970).
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The relationship between stimulus complexity and familiarity
(or novelty) was addressed by Berlyne (1970, 1971) in several
experiments employing colored patterns and paintings that varied
in complexity and figurativeness. Results revealed an interaction
between complexity and novelty with more positive judgments
for complex stimuli and less positive judgments for simple stimuli
through increasing exposure. Berlyne (1970) explained these re-
sults using the arousal potential concept, wherein stimuli with
moderate levels of arousal potential are judged more favorably.
Specifically, upon initial presentation, stimuli that are novel and
simple possess moderate arousal potential levels. With repeated
exposure, these stimuli lose arousal potential and are subsequently
judged less positively. Such dynamics may account for the boredom
phenomenon. In contrast, complex stimuli will initially be judged
less positively since they elicit feelings of uncertainty. However,
with further exposure, conflicting elements are assimilated. Thus,
complex stimuli progress from initially having excessively high
arousal potential to having moderate arousal potential, which is
the optimum level for aesthetic judgments.

Recently, the role of novelty as opposed to familiarity was
investigated by Biederman and Vessel (2006) in an fMRI study
using photographs of natural and human-made scenes. They found
that signals from areas of the brain that are assumed to be associ-
ated with pleasure decreased with repeated exposure to the photo-
graphs. The authors suggested that people prefer stimuli that
provide the possibility for interpretation. As people try to interpret
a stimulus, there is increased pleasure with repeated exposure.
This pleasure peaks upon comprehension of the stimulus, whereby
the brain is able to make rich connections with stored information.
Subsequently, habituation and decline in preference occurs. Like
those of Berlyne (1970), these findings contradict the mere-expo-
sure hypothesis (Zajonc, 1968). Biederman and Vessel added that
the mere-exposure effect is seemingly confined to the early rising
portion of an inverted U-shaped function that they proposed as
describing the time course of experiencing perceptual and cogni-
tive pleasure. Although they employed complex scenes as stimuli
in contrast to simple novel patterns, their findings indicate the pos-
sibility that people prefer the novel to the familiar.

Concerning the present study, on the one hand, the mere-expo-
sure paradigm (Zajonc, 1968) would predict that when the pat-
terns that participants are familiarized to are intermixed with
novel patterns of different symmetry and complexity structure,
the familiar patterns would be rated as more beautiful. On the
other hand, according to the arousal potential concept (Berlyne,
1970) – setting symmetry aside – familiar simple patterns as com-
pared to the other patterns would be judged as least beautiful,
while familiar complex patterns, as compared to the other pat-
terns, would be judged as most beautiful.

An additional issue concerns the possible transfer effects of
familiarization to one type of stimulus to other similar but novel
stimuli. Exposure to a particular stimulus has been shown to pro-
duce generalization effects to new but similar stimuli (Gordon &
Holyoak, 1983; Manza & Bornstein, 1995; Monahan, Murphy, & Za-
jonc, 2000), a phenomenon referred to as structural mere exposure
(Newell & Bright, 2001; Zizak & Reber, 2004). In structural mere-
exposure studies, traditional mere exposure (Zajonc, 1968) and im-
plicit learning (Reber, 1967) approaches are coupled within one
experimental procedure. The procedure essentially involves a
learning and a testing phase. In the learning phase, participants
learn stimuli such as letter strings possessing inherent grammati-
cal structure. The testing phase involves affective judgments of
the previously learned letter strings in addition to new letter
strings that are grammatically consistent with the previously
learned letter strings, and letter strings that are not grammatically
consistent with the previously learned letter strings (Zizak &
Reber, 2004). Experiments 2 and 3 of the present study are some-
how consistent with the structural mere-exposure approach of
presenting – in the testing phase – stimuli that were viewed
in the familiarization phase and new stimuli that are similar or
dissimilar in structure to the familiar stimuli. However, the funda-
mental difference between their study and the present study lies
in the structure of the stimuli used. Analysis in structural mere-
exposure studies focus on a transfer of ‘‘grammar” from familiar
to unfamiliar stimuli. In the present study, analyses were directed
towards positive or negative transfer of the effects of visual struc-
ture – complexity and symmetry – from familiar to unfamiliar
stimuli. In other words, the focus here was not on some type of
grammatical rule but rather on structural generalization or struc-
tural contrast of specific, traditionally aesthetic properties – fea-
tures known to influence aesthetic judgments.

From a conceptual perspective, it is apparent that the crossing
of symmetry and complexity within a set of stimuli could reveal
important aspects of familiarization effects, especially those that
relate to the visual structure of stimuli. Previous studies have
shown that people prefer symmetrical stimuli (e.g., Jacobsen &
Höfel, 2001), that familiarization leads to liking (e.g., Zajonc,
1968), that complexity interacts with familiarization (e.g., Berlyne,
1970; see also Lévy, MacRae, & Köster, 2006, in the context of food
preference), and that familiarization to a stimulus leads to a trans-
fer of effects to novel stimuli (e.g., Gordon & Holyoak, 1983; Manza
& Bornstein, 1995). In Experiment 2, extensive familiarization to a
particular combination of complexity and symmetry (i.e., CoSy,
CoNs, SiSy, or SiNs) was employed. Participants subsequently rated
(for beauty) the familiar stimuli along with novel stimuli from the
three other stimulus classes.

We hypothesized that if mere-exposure effects (Zajonc, 1968)
are elicited, participants would provide an overall higher beauty
judgment to the familiar stimuli; otherwise, a contrast effect
would result with participants providing higher ratings to structur-
ally ‘‘opposite” stimuli. If arousal potential effects are elicited
(Berlyne, 1970), the more specific effects would be expected such
that: familiar simple patterns as compared to the other patterns
would be judged lowest in terms of beauty, while familiar complex
patterns, as compared to the other patterns, would be judged most
favorably. Participants familiarized to symmetrical patterns could
prefer symmetrical over non-symmetrical patterns in the rating
phase. Similarly, participants familiarized to non-symmetrical pat-
terns could subsequently prefer non-symmetrical over symmetri-
cal patterns. However, provided that symmetry has been shown
to be a powerful predictor of aesthetic judgment across various
types of stimuli (e.g., faces and artworks), and given that familiar-
ization effects on symmetry are at the present unknown, it stood to
reason that familiarization may not change the effects of symmetry
on beauty judgments. In other words, contrast or generalization
effects would not be expected. Thus, symmetrical stimuli should
be rated more beautiful than non-symmetrical stimuli in the rating
phase regardless of which stimulus class participants are familiar-
ized to. In order to test these possible outcomes in a manner that is
more consistent with the traditional mere-exposure paradigm,
moderate familiarization was employed in Experiment 3. Affect
change through familiarization has been shown to be optimally
evoked using a small number of exposures, with some studies
demonstrating that massive exposure leads to an eventual down-
turn in affective ratings or effects approaching an asymptote (see
Bornstein, 1989). Thus, the mere-exposure effect was addressed
in Experiment 3 by employing a familiarization phase considerably
more moderate than that used in Experiment 2.

The conceptualization of these outcomes appears overly
straightforward given that the effects of interest are the combined
effects of symmetry and complexity on beauty judgments. How-
ever, such an approach was necessary for two reasons. First, from
a theoretical standpoint, the approach facilitates an examination
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of the stability of the effects of complexity and symmetry on aes-
thetic judgment. Second, from a practical standpoint, an approach
based on transfer effects enables the derivation of informative yet
straightforward analyses of the crucial aspects of the data and how
they relate to previous findings. In the case of Experiments 2 and 3,
statistical analyses were focused on planned comparisons of rat-
ings of each stimulus type as a function of familiarization condi-
tion, and judgment analyses of response patterns of individual
participants (e.g., Jacobsen, 2004).

1. Experiment 1: The combined effects of complexity and
symmetry on beauty judgments

The purpose of Experiment 1 was to systematically assess the
combined effects of complexity and symmetry on beauty judg-
ments of novel, abstract patterns.

1.1. Method

1.1.1. Participants
Sixteen psychology students from the University of Vienna par-

ticipated in the study. All the students were female ranging in age
from 19 to 29 with a mean age of 23.5. All participants had normal
or corrected-to-normal vision.

1.1.2. Materials
The stimuli consisted of 160 basic patterns employed in previ-

ous studies (Jacobsen & Höfel, 2001, 2002, 2003; see Fig. 1 for
Fig. 1. Examples of the stimuli (from Jacobsen & Höfel, 2001, 2002, 2003; Jacobsen et al.,
simple-symmetrical (lower-left), and simple-non-symmetrical (lower-right).
examples). The patterns were selected from the set of 252 patterns
used by Jacobsen and his colleagues. Pre-ratings for beauty were
used as a baseline for selecting the subset from the larger set;
the 40 highest rated patterns for each stimulus type (i.e., CoSy,
CoNs, SiSy, and SiNs) were selected. Selection was also based on
creating a stimulus set that was clearly delineated in terms of
two levels of complexity, as will be discussed below. Each pattern
was originally created using 86–88 small graphic elements, which
were grouped into larger elements. The patterns were 8.0 centime-
ters in diameter and composed of the following visual elements
arranged within a rhombic shape: oblique bars; large oblique bars;
small oblique bars; triangles; large triangles; small triangles;
squares; large squares; small squares; rhombi; large rhombi; small
rhombi; regular composition; horizontal or vertical bars; large hor-
izontal or vertical bars; and small horizontal or vertical bars. For
the purpose of the present study, the patterns were systematically
sorted, according to symmetry and complexity characteristics (e.g.,
Eisenman & Gellens, 1968), into the following category sets (with
40 patterns in each set): complex-symmetrical (CoSy), complex-
non-symmetrical (CoNs), simple-symmetrical (SiSy), and simple-
non-symmetrical (SiNs). An additional 20 patterns (5 for each
category) not included in the main trials were used in the practice
trials. The patterns were highly standardized in visual characteris-
tics such as size, brightness, and contrast.

A given pattern was classified as symmetrical when symmetry
was present along at least one axis (e.g., vertical, horizontal, and
diagonals). The numbers of symmetry axes for the two symmetry
categories were: CoSy: 36 quadruple and 4 single; SiSy: 33 quadru-
2006): Complex-symmetrical (upper-left), complex-non-symmetrical (upper-right),
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ple and 7 single. Furthermore, for the CoSy patterns, the distribu-
tion of types of axis orientations was: V, H, LD and RD for the pat-
terns with quadruple symmetry; and V for the patterns with single
symmetry. For the SiSy patterns, the distribution of types of axis
orientations was: V, H, LD and RD for the patterns with quadruple
symmetry; four V, two H, and one RD for the patterns with single
symmetry.

A given pattern was classified as complex when it was composed
of more than 10 individual elements (e.g., triangles and bars). The
range and mean values (in parentheses) of individual elements for
the patterns in each category were as follows: CoSy: 12–42 (20.3);
CoNs: 11–44 (21.8); SiSy: 3–10 (7.23); and SiNs: 3–10 (6.49). Two
points must be noted regarding these values. First, the two levels
of complexity generally diverged in terms of average number of ele-
ments. Second, within each level of complexity, the two groups (i.e.,
CoSy and CoNs; and SiSy and SiNs) were approximately equal in the
number of elements that composed the patterns.

Regarding the two main factors, it is important to note that there
is evidence that symmetry could moderate complexity. Specifically,
symmetry and complexity may interact in such a way that the pres-
ence of symmetry in a particular stimulus could reduce the amount
of perceived complexity in that stimulus (e.g., Chipman, 1977; Chip-
man & Mendelson, 1979). To address this issue, we conducted a
study to validate the appropriateness of the classification of the
stimuli into the simple and complex categories. Ten undergraduate
students (mean age: 21.5; 4 males) participated in the study. The
160 patterns were presented in random order for 3.0 s each, follow-
ing a 200 ms fixation cross. Participants rated each pattern for ‘‘com-
plexity” using a seven-point scale with ‘‘1” indicating ‘‘less complex”
and ‘‘7” indicating ‘‘more complex.” Participants were not provided
explicit instructions regarding how to evaluate the patterns for com-
plexity. Thus, participants were free to use their own criteria.

The mean complexity ratings for the patterns were sampled
across participants for each stimulus type and were as follows:
CoSy, 4.82 (SD = 0.83); CoNs, 5.14 (SD = 0.73); SiSy, 2.66
(SD = 0.42); and SiNs, 2.87 (SD = 0.64). An analysis of variance with
symmetry and complexity as within-subject factors and complexity
ratings as the dependent variable revealed a significant main effect
of Complexity, F (1, 9) = 98.44, p < 0.001, g2

p = 0.92. The main effect
of Symmetry and the interaction between symmetry and complex-
ity were not significant (p = 0.25 and p = 0.34, respectively). Kayaert
and Wagemans (in press), using a delayed matching task and novel
shapes, also did not find an interaction between symmetry and
complexity. These results provide support for the appropriateness
of the classification of the patterns into the two categories of com-
plexity. However, generalization of the results beyond the present
study may not be appropriate, as the interaction between complex-
ity and symmetry may depend on context-specific factors.

1.1.3. Procedure
The patterns were presented using Presentation software (ver-

sion 10.3). Each trial consisted of presenting the following se-
quence of stimulus events: a cue ‘‘How beautiful is this pattern?”
for 2.0 s; a fixation cross for 200 ms; the stimulus for 3.0 s; and
an inter-trial interval for 2.5 s. The general structure of the exper-
iment was as follows (in order of presentation): instructions; prac-
tice trials; instructions; and main trials. In order to become
familiar with the trial structure, participants were given 20 prac-
tice trials (5 CoSy, 5 CoNs, 5 SiSy, and 5 SiNs patterns), which were
identical in structure to the main trials.

Participants provided their responses during the time interval
in which the patterns were presented on the screen in order to
encourage spontaneous ratings and also to maintain consistent
trial durations throughout the experiment. Participants rated each
of the 160 patterns for beauty using a seven-point scale with ‘‘1”
indicating ‘‘least beautiful” and ‘‘7” indicating ‘‘most beautiful.” If
participants provided a response after the pattern had already been
cleared from the screen, they were given a warning message
instructing them to respond while the pattern was on the screen.
Participants were tested individually, and the presentation of the
patterns was randomized.

1.2. Results and discussion

The mean beauty ratings for the patterns were sampled across
participants for each stimulus type and were as follows: CoSy,
4.62 (SD = 1.23); SiSy, 3.86 (SD = 0.91); CoNs, 3.31 (SD = 1.01);
and SiNs, 2.38 (SD = 0.98). An analysis of variance with symmetry
and complexity as within-subjects factors revealed significant
main effects of: Complexity, F (1, 15) = 12.27, p < 0.01, g2

p = 0.45;
and Symmetry, F (1, 15) = 13.62, p < 0.01, g2

p = 0.48. The interaction
between symmetry and complexity was not significant (p = 0.37).
All planned comparisons between mean ratings of each pattern
type were significant (p < 0.01) with the exception of SiSy vs. CoNs
(p = 0.17).

The results of Experiment 1 confirmed the predictions that sym-
metry is a stronger predictor of beauty judgments than complexity.
Furthermore, the results support the concept of a combined effect
of the two factors with participants providing the highest beauty
ratings to CoSy, followed in decreasing order by SiSy, CoNs, and
SiNs patterns. In order to further explore these results, judgment
analyses of individual response patterns were conducted.
2. Judgment analysis

Judgment analyses of each individual participant’s responses
were performed to reveal differences in visual cue use for the judg-
ments of the patterns, especially with regard to the main factors:
complexity and symmetry. The judgment analysis process em-
ployed was consistent with that used by Jacobsen and Höfel
(2002) and Jacobsen (2004). Although the focus of the present
analyses was on the two factors of symmetry and complexity, spe-
cific elements that comprise the patterns were included in the
analyses, resulting in a comprehensive assessment of the contribu-
tion of each aspect of the patterns to beauty judgments. Thus, for
each participant, the following predictors were entered in a multi-
ple regression analysis with beauty ratings as the criterion vari-
able: oblique bars; large oblique bars; small oblique bars;
triangles; large triangles; small triangles; squares; large squares;
small squares; rhombi; large rhombi; small rhombi; regular com-
position; horizontal or vertical bars; large horizontal or vertical
bars; small horizontal or vertical bars; number of elements; sym-
metry along one axis; and symmetry along four axes. Cue entry
was conducted in a stepwise fashion provided that entering cues
exceeded the p < 0.001 entry criterion and that their correlation
with already entered cues was r < 0.25.

2.1. Results and discussion

A judgment analysis could not be performed for one participant
as none of the criterion variables met the entry criterion. Results of
the judgment analysis across all participants confirmed previous
findings (e.g., Jacobsen & Höfel, 2002) with symmetry as the stron-
gest predictor of beauty judgments (80% of participants). Complex-
ity (13% of participants) and regular composition (7% of
participants) were the second and third strongest predictors. It is
important to note that patterns that are regular in composition
are typically symmetrical and highly complex. Therefore, caution
must be placed in interpreting the regular composition factor. Inter-
estingly, two participants had symmetrical at four axes as a nega-
tive predictor, thus showing that although symmetry positively
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affects aesthetic judgments for most participants, others may con-
sider it a negative visual cue.

These results, along with previous findings, indicate the stabil-
ity or robustness of the effects of symmetry and complexity on aes-
thetic judgments. Therefore, Experiment 1 results served as
comparison data for Experiments 2 and 3, which examined the sta-
bility of symmetry and complexity effects following familiarization
to one of the four types of patterns. Familiarization was employed
as a means of eliciting dynamic changes in the combined effects of
symmetry and complexity. Of particular interest to this research
was whether the order of mean beauty ratings of the four stimulus
types would change as a result of familiarization.
3. Experiment 2: Familiarization and the combined effects of
symmetry and complexity on beauty judgments

Experiment 2 addressed the question of whether generalization
and contrast effects could be produced by extensive familiarization
to CoSy, CoNs, SiSy, or SiNs patterns.

3.1. Method

3.1.1. Participants
Forty psychology students (38 females) from the University of

Vienna participated in Experiment 2. Their age ranged from 19 to
29 with a mean age of 21.05. All participants had normal or cor-
rected-to-normal vision.

3.1.2. Materials
The stimuli consisted of the same 160 basic patterns used in

Experiment 1.

3.1.3. Procedure
The experiment consisted of two phases. The first phase in-

volved a familiarization procedure, in which participants were
familiarized to one of the four possible sets of patterns (i.e., CoSy,
CoNs, SiSy, or SiNs) using a matching task that involved same/dif-
ferent judgments of two pseudo-randomly paired and simulta-
neously presented patterns belonging to the same stimulus set
(e.g., both CoSy patterns). This phase consisted of 160 same and
160 different pairs trials for a total of 320 trials. The matching task
was employed because it produced an extensive amount of famil-
iarization to the particular stimulus type, in terms of both number
of exposures and amount of processing. Moreover, in a pilot study
that included a debriefing interview, participants found the task to
be challenging and interesting enough to hold their interest for the
entire duration of the familiarization phase. An additional five
pairs of patterns not included in the main trials were used in prac-
tice trials for the matching task. The second phase involved the
same beauty ratings as in Experiment 1, where participants were
presented the set (i.e., CoSy, CoNs, SiSy, or SiNs) that they were
familiarized to in the familiarization phase, as well as the remain-
ing three stimulus sets for a total of 160 rating trials. Experiment 2
lasted for approximately one hour. The assignment of participants
into one of the four familiarization groups and the presentation or-
der of stimuli was randomized.

3.2. Results and discussion

Table 1 provides the mean ratings and standard deviations sam-
pled across participants. A mixed analysis of variance with symme-
try and complexity as within-subjects factors and familiarization
group as between subjects factor revealed significant main effects
of Symmetry, F (1, 36) = 77.90, p < 0.001, g2

p = 0.68 and Complexity,
F (1, 36) = 37.91, (p < 0.001), g2

p = 0.51. In addition, the interaction
between Complexity and Familiarization was significant, F (3,
36) = 5.20, p < 0.01, g2

p = 0.30. There were no other significant inter-
actions. In general, the order of mean beauty ratings for the four pat-
tern types resembles those from Experiment 1. However, as will be
shown, massive familiarization resulted in specific influences on
the relationship between the two main factors (complexity and sym-
metry) and beauty judgments (see Fig. 2). Because the focus of this
study was on generalization and contrast effects, planned compari-
sons of the ratings of each stimulus type were conducted. Specifi-
cally, differences in ratings of each stimulus type were examined
as a function of familiarization condition. Emphasis was placed on
significant differences in beauty ratings for each stimulus type. For
the sake of conciseness and clarity of presentation, results are orga-
nized according to ratings by familiarization condition.

3.2.1. Simple-symmetrical condition
Participants familiarized to simple-symmetrical patterns rated

complex-symmetrical patterns significantly more beautiful than
participants familiarized to simple-non-symmetrical patterns
(p < 0.05). Simple-symmetrical familiarized participants rated
complex-non-symmetrical patterns significantly more beautiful
than did both complex-non-symmetrical (p < 0.05) and simple-
non-symmetrical (p < 0.05) familiarized participants.

3.2.2. Complex-non-symmetrical condition
Participants familiarized to complex-non-symmetrical patterns

rated simple-symmetrical patterns significantly more beautiful
than participants familiarized to simple-symmetrical (p < 0.05),
complex-symmetrical (p < 0.05), and simple-non-symmetrical
(p < 0.01) patterns. Participants familiarized to complex-non-sym-
metrical patterns also rated simple-non-symmetrical patterns sig-
nificantly more beautiful than participants familiarized to simple-
non-symmetrical patterns (p < 0.05).

3.2.3. Complex-symmetrical and simple-non-symmetrical conditions
Participants familiarized to complex-symmetrical and simple-

non-symmetrical patterns did not show significantly higher beauty
judgments of particular stimulus types than the other familiariza-
tion groups.

It appears that familiarization effects were more pronounced
for the simple-symmetrical and complex-non-symmetrical famil-
iarization conditions. It is important to note that of the four stim-
ulus types, the simple-symmetrical and complex-non-symmetrical
patterns had the distinct quality of a fully crossed positive (com-
plex and symmetrical) and negative (simple and non-symmetrical)
stimulus characteristics. These two groups were isolated and com-
pared in a mixed analysis of variance. There were significant main
effects of Symmetry (p < 0.001) and Complexity (p < 0.001). In
addition, the interaction between Complexity and Familiarization
was significant (p < 0.001). Fig. 3 provides a graphic depiction of
these results.

Closer inspection of the results reveals that participants famil-
iarized to simple-symmetrical patterns found complex-symmetri-
cal (p < 0.05) and complex-non-symmetrical (p < 0.05) patterns
significantly more beautiful than participants familiarized to
complex-non-symmetrical patterns. Furthermore, participants
familiarized to complex-non-symmetrical patterns found simple-
symmetrical (p < 0.05) and simple-non-symmetrical (p < 0.05)
patterns significantly more beautiful than participants familiarized
to simple-symmetrical patterns.

The effects of familiarization were found in the beauty ratings of
participants familiarized to simple-symmetrical and complex-non-
symmetrical patterns. This is reflected in the significant Complex-
ity � Familiarization interactions in the two- and four-group
mixed ANOVAs. A direct comparison of these two groups showed
that familiarization to simple-symmetrical patterns produced a



Table 1
Experiment 2 and Experiment 3 mean beauty ratings and standard deviations (in
parentheses) of patterns by familiarization group. Means that share a common letter
subscript differ at p < 0.05.

Fam. group CoSy SiSy CoNs SiNs

Experiment 2
Pattern type
CoSy fam. 5.02 (1.37) 3.96 (0.79)b 3.29 (1.11) 2.41 (0.99)
SiSy fam. 5.57 (0.87)a 3.84 (1.03)c 3.84 (0.72)e,f 1.99 (0.48)
CoNs fam. 4.76 (0.70) 4.67 (0.57)b,c,d 3.11 (0.49)e 2.81 (0.88)g

SiNs fam. 4.39 (1.18)a 3.71 (0.52)d 2.97 (0.64)f 2.31 (0.73)g

P.P.L. Tinio, H. Leder / Acta Psychologica 130 (2009) 241–250 247
contrast effect in which novel complex patterns – whether sym-
metrical or non-symmetrical – are judged as being more beautiful.
Moreover, familiarization to complex-non-symmetrical patterns
also produced a contrast effect wherein unfamiliar simple patterns
– whether symmetrical or non-symmetrical – were evaluated as
being more beautiful. To explore these effects further, analyses be-
yond the group level were necessary to investigate individual par-
ticipants’ use of specific stimulus characteristics in their judgments
of beauty. Thus, judgment analyses of individual participants’ re-
sponses were performed.
Experiment 3
Pattern type

CoSy fam. 4.95 (1.10) 3.67 (0.86) 3.50 (1.06) 2.44 (1.08)
SiSy fam. 4.18 (1.33)h 3.45 (1.28) 3.05 (1.27) 2.30 (1.06)
CoNs fam. 5.16 (0.51)h 3.95 (0.93) 3.73 (1.04) 2.10 (0.81)
SiNs fam. 4.75 (1.34) 3.75 (1.07) 3.23 (0.91) 2.00 (0.74)

Note: CoSy = complex-symmetrical; SiSy = simple-symmetrical; CoNs = complex-
non-symmetrical; SiNs = simple-non-symmetrical. CoSy fam = familiarized to
complex-symmetrical; SiSy fam = familiarized to simple-symmetrical; CoNs
fam = familiarized to complex-non-symmetrical; SiNs fam = familiarized to simple-
non-symmetrical stimuli.
4. Judgment analysis

Judgment analyses were performed for Experiment 2 using the
same procedure as in Experiment 1. Cue entry was again con-
ducted in a stepwise fashion provided that entering cues exceeded
the p < 0.001 entry criterion and that their correlation with already
entered cues was r < 0.25. Particular focus was placed on between-
group differences as a function of familiarization to either CoSy,
SiSy, CoNs, or SiNs patterns.
4.1. Results and discussion

Judgment analyses could not be performed for three partici-
pants as none of the criterion variables met the entry criterion.
Most of the participants had symmetry (57%) and complexity
(32%) as the main predictors of beauty judgments. For the reasons
discussed above, the discussion of the results will focus on these
two factors. Results of the judgment analyses across all partici-
pants and familiarization groups confirmed Experiment 1 findings
with symmetry as the strongest and complexity as the second
strongest predictor of beauty judgments.

The judgment analyses also revealed distinct response patterns
of the familiarization groups. Seven participants familiarized to
CoNs, five to CoSy, five to SiNs, and four to SiSy patterns had sym-
metry as the most important predictor of beauty ratings. Five par-
ticipants familiarized to SiSy, three to CoSy, and three to SiNs had
complexity as the main predictor. Interestingly, only one partici-
pant familiarized to CoNs had complexity as the most important
predictor. One of each of the three CoSy and three SiNs familiarized
participants demonstrated an inverse use of the complexity factor
– preferring less complex patterns.

The results of the group-level analysis showed that participants
familiarized to simple-symmetrical patterns come to prefer com-
plex patterns. The judgment analysis confirms and clarifies this
finding by showing that those participants indeed found complex
patterns more beautiful regardless of symmetry; five participants
had complexity as the most important predictor. The group-level
analysis also showed that participants familiarized to complex-
non-symmetrical patterns come to prefer simple patterns. Only
one of these participants had complexity as a primary predictor.

Several issues related to these results must be considered. First,
according to the arousal potential concept (Berlyne, 1970), a con-
trast effect for complexity is expected for participants familiarized
to simple patterns. The finding that participants familiarized to
complex patterns judge simple patterns more positively in a subse-
quent rating phase contradicts this expectation. Second, from the
standpoint of classic mere-exposure (Zajonc, 1968), patterns previ-
ously seen should have been judged most favorably by the partic-
ipants. The results do not support this as none of the groups
showed a positive bias towards the patterns that they were famil-
iarized to. In fact, it can be argued that participants subsequently
judged patterns that were ‘‘structurally” opposite to those that
they were familiarized to as more beautiful, thus resulting in the
contrast effects. In other words, participants may have liked what
was different following familiarization. It is also possible that the
familiarization was so extensive that the classic exposure effects
were ‘‘washed out.” Biederman and Vessel (2006) suggested that
mere-exposure effects only represent the early aspect of the
familiarity-liking function, and are thus only sensitive for few
repetitions. Furthermore, Bornstein’s (1989) comprehensive
meta-analysis suggests that when it comes to familiarization, less
is more, in that moderate familiarization is more likely to induce
affect change in subsequent ratings of stimuli. In order to explore
this issue, Experiment 3 involved moderate familiarization involv-
ing the same matching task used in Experiment 2, though with
only 80 trials.

5. Experiment 3: Moderate familiarization and the combined
effects of symmetry and complexity on beauty judgments

Experiment 3 employed a familiarization phase that provided
less extensive exposure to one of the four stimulus types. It was
more consistent with the classic mere-exposure paradigm (Zajonc,
1968) as discussed above. The familiarization phase in Experiment
3 consisted of only a fourth of the number of trials included in
Experiment 2.

5.1. Method

5.1.1. Participants
Forty-eight psychology students (36 females) from the Univer-

sity of Vienna participated in Experiment 2. Their age ranged from
18 to 29 with a mean age of 20.9. All participants had normal or
corrected-to-normal vision.

5.1.2. Materials
The stimulus set consisted of the same 160 basic patterns used

in Experiments 1 and 2.

5.1.3. Procedure
The same 160 patterns (40 of each type of pattern) employed in

the previous two experiments were used. As in Experiment 2, two
phases were involved: a familiarization phase to one of the four
possible sets of stimuli using a matching task that included 80 tri-
als (consisting of 40 same and 40 different, pseudo-randomly
paired, and simultaneously presented stimuli of the same type);
and a judgment phase in which participants rated the set that they
were familiarized to in phase one, as well as the remaining three



Fig. 2. Differences from Experiment 1 means as a function of familiarization condition. CoSy fam = familiarized to complex-symmetrical; SiSy fam = familiarized to simple-
symmetrical; CoNs fam = familiarized to complex-non-symmetrical; SiNs fam = familiarized to simple-non-symmetrical stimuli.
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stimulus sets for beauty using the same rating procedure as in the
two previous experiments. Experiment 3 lasted for approximately
30 min, with the familiarization phase a quarter less extensive
than in Experiment 2. The assignment of participants into one of
the four familiarization groups and the presentation order of stim-
uli were randomized.

5.2. Results and discussion

Table 1 also provides the mean ratings and standard deviations
sampled across participants for Experiment 3. A mixed analysis of
variance with symmetry and complexity as within-subjects factors
and familiarization group as between subjects factor revealed sig-
nificant main effects of Symmetry, F (1, 44) = 60.35, p < 0.001,
g2

p = 0.58, and Complexity, F (1, 44) = 57.49, p < 0.001, g2
p = 0.57.

In contrast to Experiment 2, there were no significant interactions
with Familiarization (see Fig. 2). As with Experiment 2, differences
in ratings of each stimulus type were examined as a function of
familiarization condition. Participants familiarized to CoNs pat-
terns judged CoSy patterns significantly more beautiful than par-
ticipants familiarized to SiSy patterns (p < 0.05). There were no
other significant effects.
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Fig. 3. Mean beauty ratings of patterns by SiSy and CoNs familiarized groups.
Symmetry and complexity appear to influence beauty judg-
ments following moderate familiarization to one stimulus type.
Planned comparisons revealed only one effect, that of CoNs famili-
arized participants finding CoSy patterns more beautiful than SiSy
familiarized participants. Isolating the CoNS familiarized and SiSy
familiarized groups in a two-group analysis confirmed this finding
(p < 0.05). However, there were no other significant effects (except
main effects for symmetry and complexity) similar to those found
in Experiment 2. With the absence of other findings, this single
effect is difficult to interpret. Hence, judgment analyses were per-
formed to further explore the data, especially at the level of indi-
vidual judgments.
6. Judgment analysis

Judgment analyses were also performed for Experiment 3 using
the same procedure as in Experiments 1 and 2. Cue entry was con-
ducted in a stepwise fashion provided that entering cues exceeded
the p < 0.001 entry criterion and that their correlations with al-
ready entered cues were r < 0.25.
6.1. Results and discussion

Most of the participants had symmetry (60%) and complexity
(23%) as the most important predictors of beauty judgment. Re-
sults of the judgment analysis across all participants and familiar-
ization groups confirmed the previous findings with symmetry as
the strongest and complexity as the second strongest predictor of
beauty judgments. The judgment analyses revealed distinct re-
sponse patterns of the familiarization groups. Nine participants
familiarized to CoSy, seven to CoNs, seven to SiNs, and six to SiSy
stimuli had symmetry as the most important predictor. One partic-
ipant familiarized to CoSy, two to SiNs, and three to CoNs had com-
plexity as the most important predictor. In contrast, five
participants familiarized to SiSy employed complexity as the most
significant predictor with one of the five demonstrating an inverse
use of the cue – preferring fewer numbers of elements.

It is apparent that judgment analyses of individual response pat-
terns can help in exploring the general findings derived from group-
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level analyses. The finding in Experiment 3 that participants famil-
iarized to CoNs stimuli found CoSy patterns more beautiful than
participants familiarized to SiSy stimuli may be due to the three
CoNs familiarized participants who had complexity as the most
important predictor of their judgments. This is in contrast to one
participant who was familiarized to CoNs stimuli having complex-
ity as the primary predictor in Experiment 2. However, such an
interpretation may not suffice to completely explain the responses
of participants familiarized to CoNs stimuli in Experiment 3.
7. General discussion

In this research, we examined the stability of the effects of sym-
metry and complexity on aesthetic judgment. We also critically ex-
plored the results by employing judgment analyses of participants’
individual response patterns. Experiment 1 confirmed previous
findings (e.g., Eisenman & Gellens, 1968; Jacobsen & Höfel, 2001)
that symmetry and complexity are strong predictors of aesthetic
judgment. The categorization of the patterns into four stimulus
sets clearly delineated the combined effects of the two features,
thus extending what is known from previous studies. Based on
the findings, it is apt to conclude that the effects of symmetry
and complexity on aesthetic judgment are quite robust, even when
assessing their effects using different stimuli, participants, and
testing contexts. The stability of the effects of visual features on
aesthetic judgment seems fitting, given the human need to effi-
ciently deal with the constantly changing aspects of the environ-
ment. However, Experiment 2 revealed that even seemingly
stable effects are susceptible to changes brought about by massive
familiarization. What resulted is a kind of ‘‘craving for novelty,”
which is consistent with Biederman and Vessel’s (2006) finding
that following familiarization, people come to prefer the novel,
and is inconsistent with results from traditional mere-exposure
studies (e.g., Bornstein, 1989; Zajonc, 1968).

What is particularly interesting is that massive familiarization
did not merely result in a general decrease in ratings, a pattern
associated with a boredom-related response. The contrast effects
found in Experiment 2 suggest that massive exposure to stimuli
could result in higher judgments of beauty for structurally opposite
stimuli, which is in contrast to the idea of structural generalization
effects (Gordon & Holyoak, 1983; Manza & Bornstein, 1995).

It also appears that the effects of some features are more stable
than others. In the case of Experiment 2, the effects of complexity
on aesthetic judgment were sensitive to familiarization, while the
effects of symmetry were not – at least when assessed at the group
level. Familiarization generated contrast effects for complexity.
Specifically, participants familiarized to simple patterns subse-
quently found complex patterns more beautiful than simple pat-
terns; and participants familiarized to complex patterns
subsequently found simple patterns more beautiful than complex
patterns. Such dynamic changes are consistent with results of pre-
vious studies using methodologies that were more elaborated (e.g.,
Carbon & Leder, 2005, 2006) than those used in traditional expo-
sure studies (e.g., Zajonc, 1968).

The moderate familiarization employed in Experiment 3 was
not sufficient to generate contrast effects, even with the slightly
larger sample used. It seems that extensive familiarization was
necessary. This suggests that the effects of complexity in most con-
texts are rather stable and that its stability is challenged only by
extreme experimental manipulations. Future studies should be di-
rected towards specifying the exact amount of familiarization nec-
essary to generate contrast effects by providing different levels of
familiarization.

Future studies should also directly examine – as primary re-
search questions – the effects of massive familiarization on the
aesthetic judgment of specific aspects of symmetry, in a manner
similar to previous work on symmetry detection (for comprehen-
sive reviews, see e.g., Van der Helm & Leeuwenberg, 1996; Wage-
mans, 1995, 1997, 1999). Using these studies as a foundation, it
would be fruitful to examine the relationship between massive
familiarization and aesthetic judgment of stimuli in terms of vary-
ing numbers of symmetry axes (e.g., Wagemans et al., 1991); dif-
ferent symmetry orientations (e.g., Wenderoth, 1994); types of
symmetry – bilateral, rotational, and translational (see Corballis
& Roldan, 1974; Darvas, 2007; Wagemans, 1995; Wagemans, van
Gool, Swinnen, & van Horebeek, 1993); clustering or grouping of
stimulus elements (e.g., Locher & Wagemans, 1993; Strother & Ku-
bovy, 2003; Wenderoth, 1996); and, as suggested by Locher and
Wagemans (1993), the interaction between element type and
grouping. The latter question could shed further light on the find-
ing of the present study that some participants had visual features,
in addition to the two main factors, as the primary predictors of
their judgments. Such interaction may help explain why some peo-
ple are sensitive to less salient features. Future studies should also
examine the questions explored in the present study using more
meaningful stimuli such as faces or artworks.

The results of this study are limited in terms of their ability to
explain the influence of number of symmetry axes on aesthetic
judgment, because levels of this factor were not equally balanced
across each set of symmetrical patterns. Related to this issue is
the question of whether the same results would have been ob-
tained if analyses were focused only on the patterns with quadru-
ple symmetry, which represents most of the symmetrical patterns
used in the study. To address this question, we performed a re-
analysis of the data for all three experiments with the data points
from non-quadruple symmetrical patterns removed for each par-
ticipant. The results of the re-analysis for all three experiments
were similar (in terms of decisions for the hypotheses tests and
direction of effects) to those of the original analyses. For Experi-
ment 1, the main effects, interaction, and pairwise comparisons
were identical to the results of the original analyses. For Experi-
ment 2, the main effects, interactions, and specific comparisons
among the four familiarization groups were identical to those of
the original analyses. The focused analysis involving the SiSy and
CoNs familiarized groups also remained unchanged. Finally, for
Experiment 3, the main effects, interactions, and specific pairwise
comparisons were also identical to those of the original analyses.

The use of judgment analyses to explore participants’ response
patterns was successful in two aspects. First, analysis at the indi-
vidual level supported and augmented the results of the group
level analyses. In general, the judgment analyses indicated that
the most influential visual features were symmetry and complex-
ity. Second, the richness concerning the differences in participants’
responses was made more salient by the judgment analyses. The
analyses showed, in detail, that several participants actually had
symmetry and complexity as negative predictors of their aesthetic
judgments. Thus, we recommend that future studies in aesthetics
employ judgment analyses to augment group-level analyses.

People’s interactions with the environment may demand auto-
matic and consistent responses. However, when conditions go
above and beyond those in typical contexts – such as massive
exposure to an object – responses could be altered. In this re-
spect, the present study shows how preferences are generally a
complex combination of automatic responses and adaptable pro-
cesses for dealing with dynamic aspects of the environment.
Taken together, the present findings shed light on the complexi-
ties of aesthetic judgment by having subjected visual features
assumed to be stable to the intense and dynamic ‘‘jaws” of
massive familiarization, and by having examined the intricacies
of aesthetic judgment through the systematic assessment of
individual response patterns.
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