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The Vertical Dimension in Art and Face Perception: Metaphors, Embodiment, and Viewing

Angle

Humans encounter the world from an individual perspective. A basic difference comes
from the height, from which they perceive their environment. For example, one individual
may view a sign at eye level, another one might see it from below or a third from above. Does
this affect how we perceive the target of our attention? The current study investigated if a

change in viewing angle influences how artworks and faces are perceived.
The Vertical Dimension and Artworks

Although not always in an explicit and obvious way, metaphors are used in everyday
life. For example, a sad person might be described as “feeling down”, or a happy or prideful
person as “feeling uplifted”, with similar metaphors in German: “niedergeschlagen fuhlen”, or
“erhoben fiihlen”. Some of these refer to an emotional state or affect being represented on a
vertical dimension. Roughly stated, a positive state can be described through a high vertical
position, whereas a low vertical position resembles a more negative state. The Conceptual
Metaphor Theory (CMT) by Lakoff and Johnson (1980) proposes, that metaphors can be seen
as a mapping of an understood (physical) source concept onto a more abstract target concept
(for a brief introduction see Landau, Robinson, & Meier, 2014). Here, the source concept re-
sembles a spatial position in a vertical dimension, to understand the more abstract target con-
cept of affect. According to CMT, such conceptual metaphors originate from our physical
body, from which we experience and perceive the world. While we develop during young age,
we physically experience situations, which in turn are transcribed into metaphorical concepts,
“loaded” with the meaning of the physical experience. Regarding the metaphorical link of
affect and the vertical dimension, this might originate from the body postures that accompany
affective states, like an erect posture while being proud, or a sunken head while being sad. In
turn, “up” becomes associated with positive affect, whereas “down” becomes associated with
negative affect. This link is called a conceptual metaphor, and in our case links positive affect
with a high position and negative affect with a low position. Throughout this thesis, we will

use the acronym PU/ND to describe the concept of “Positive is Up/ Negative is Down”.

Accordingly, metaphors can be used to investigate cognitive embodiment (see Krishna
& Schwarz, 2014, pp. 164). When we experience a situation, our body reacts accordingly. A
simulation of the bodily experiences might trigger how we would experience the situation—
even if the original situation or cause is not there. This re-experience of bodily states that lead

to a simulation of an experience, which was originally accompanied by those bodily states, is
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termed embodied cognition or embodied emotion (Niedenthal, 2007). Grounded cognition is a
related term and describes that cognition can be grounded in bodily states, but also in other
ways, like, for example, situated action (Barsalou, 2008). However, since the current study
focuses on the metaphorical link, as well as the body, the term cognitive embodiment will be
used. An often-cited example is the study by Strack, Martin, and Stepper (1988), in which
holding a pen between the teeth led participants to rate cartoons to be funnier compared to
participants who held that pen between their lips. With holding the pen between the teeth,
muscle regions that are active during smiling were not inhibited, in contrast to holding a pen
between the lips. Following the hypothesis, this led to a “facial feedback” and in turn to expe-
riencing the cartoons to be funnier. Although this is a prominent example of how the body is
used as a source of information, it should be noted that a recent registered replication report
by Wagenmakers et al. (2016) could not replicate the results of Strack et al. (1988).

During the last years, cognitive embodiment has gained more attention and led to
many studies that gave evidence for the influence of bodily experiences on perception (for
reviews see Barsalou, 2010; Meier, Schnall, Schwarz, & Bargh, 2012; Krishna & Schwarz,
2014). For example, in a study by Chandler & Schwarz (2009), participants read a story that
described ambiguous behaviour—which could be interpreted as aggressive or assertive—by a
fictional character called “Donald”. While doing this, they had to extend their middle finger
(as a hostile movement; study 1) or an upward-raised thumb (as an approving movement;
study 2), or the index finger when in the control group. Those who raised the middle finger
rated Donald to be more hostile, compared to the control group; those who raised their thumb
rated Donald to be less hostile compared to the control group. It seems, that motor movement
was used to interpret the ambiguous behaviour. In the English language, if something like a
situation or someone’s behaviour raises suspicion, it is considered to be “fishy”. Congruent
with that, dispensing fishy smells in the test room led participants to be more suspicious in
trust games (Lee & Schwarz, 2012).

One metaphorical concept links the vertical dimension and affect, with “positive” or
“good” associated with “up”, and “negative” or “bad” associated with “down” (for reviews
see Crawford, 2009; Meier & Robinson, 2005). Congruent with Lakoff and Johnson (1980)
that such metaphors exist, because we experience them with our physical body, this link can
be found in research investigating bodily posture. In one study participants felt more pride
while receiving positive feedback for a task when they sat in an upright compared to a
slumped posture (Stepper and Strack, 1993). An upright sitting posture eases the generation of
positive thoughts (Wilson and Peper, 2004). Importantly, the body postures mentioned here
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are roughly stated on the vertical dimension: in line with the conceptual metaphor of PU/ND,
an upright posture resembles more positive affect, whereas a slumped/down posture is con-
nected to negative affect.

Individual differences, specifically those related to symptoms of mood disorders, also
affect how bodily states influence cognition. Peper and Lin (2012) found that slouched walk-
ing reduced subjectively reported energy-levels while skip-walking increased subjectively
reported energy-levels. Using a screening for depression, the authors created two extreme
groups: those scoring high (highest 20% of participants) had a significantly reduced energy
level after the slouched walking compared to the participants with a low depression score
(lowest 20% of participants). This is in line with research on patients with a diagnosed major
depression: in a memory task, depressive participants who sat in an upright posture could re-
call positive and negative words to the same extent. However, those participants who sat in a
slumped posture recalled more negative than positive words (Michalak, Mischnat, & Teis-
mann, 2014). Higher neuroticism and higher depression scores, systematically influence se-
lective spatial attention that low stimuli are attended faster (Meier & Robinson, 2006). As the
authors conclude, it seems that “’feeling down’ means seeing down” (Meier & Robinson,
2006, p. 460). These studies show the interconnection between body posture and affect; fur-

thermore, they give evidence for the concept of mapping affect in a vertical dimension.

This congruency of vertical dimension and affect can also be found by investigating
head movements. In one study, participants had to imitate happy and angry facial expressions
or an upward and downward looking face. Those images were paired with a low or high tone.
A low tone led to faster imitation of an angry facial expression, as well as a faster downward
movement of the head; the opposite was found for a high tone, which led to faster imitation of
a happy facial expression and a faster upward movement of the head (Horstman & Ansorge,
2011). Livingstone and Palmer (2016) found that singers changed their head positions and tilt
in accordance with the valence of the sung or spoken passage. Happy and neutral passages
were accompanied by an upward movement of the head, whereas sad passages were accom-
panied by a downward movement of the head. Furthermore, happy passages led to an upward
tilt of the head, and sad vocalizations led to a downward tilt. All those movements started
before the vocalizations of the passages, suggesting that they were not a simple by-product of
sound vocalization but were initiated with the to-be-communicated emotion (Livingstone &
Palmer, 2016). In a second study, the authors showed videos of singers (without sound and
with occluded faces) to participants; participants could identify the valence of the vocaliza-

tions (neutral, happy, sad) above chance. These results suggest, that head movements in the
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vertical dimension might be, even implicitly, used to embody and/or communicate affect.
Similarly, in one study, faces were presented tilted up- and downward. Faces were perceived
as sad when tilted downward, whereas faces were perceived as happy when tilted upward
(Mignault and Chaudhuri, 2003; it should be noted that female faces were also perceived as
happy when tilted downward). This is remarkable, because all faces showed the same neutral

facial expression; only the different angles changed the perception.

The mentioned theories of metaphors and embodiment, propose that such a conceptual
link might manifest in how we organize our cognition. And indeed, the conceptual metaphor
of PU/ND can be found without directly looking at body posture. Meier and Robinson (2004)
found that positive and negative words were evaluated faster, when they were shown in a po-
sition congruent with the PU/ND metaphor. It was also found, that evaluations of positive and
negative words prime spatial attention congruent with the metaphor (Study 2), but not the
other way around (Study 3; a spatial prime followed by a word which had to be evaluated).
These results give evidence, that the concept of locating affect on a vertical dimension facili-
tated processing. This automatic association is supported by a study that used a modified ver-
sion of an implicit association task (IAT; Greenwald, McGhee, & Schwartz, 1998, cited by
Ansorge & Bohner, 2013). With spatial words, as up and down targets, and affective words,
as positive and negative targets, participants showed a better performance in metaphor-
congruent trials (Ansorge & Bohner, 2013).

Such a facilitation might be explained by an automatic association of affect and the
vertical dimension. If such an automatic connection exists, people might organize or think of
affect in a metaphor-congruent way. Mahieu, Corneille and Yzerbyt (2014) investigated in
several experiments, if participants would locate happiness and sadness in a vertical dimen-
sion according to the conceptual metaphor. Participants wrote down a happy and a sad word
in a frame on a piece of paper. Congruent with the conceptual metaphor of PU/ND, the happy
words were written further up on the paper than the sad words. In a second study, participants
had to position a happy and a sad face on printed bodies. Those bodies appeared at different
vertical locations on a piece of paper. Again, happy faces were positioned significantly more
often on the upper body, whereas sad faces on the lower body. In a third experiment, it was
investigated if mild facial emotions would be detected faster, if congruent with their vertical
location. Women detected sad facial expressions faster in the lower position and happy facial
expressions faster in the upper position. Men showed no difference between happy and sad
facial expressions in interaction with their vertical position. This difference between women

and men was also found in a fourth experiment and was partially explained by the authors by
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differences in emotional expression and the communicative importance of emotions (Mahieu
etal., 2014).

Thus, it seems that positive affect “fits” in a high vertical position, whereas negative
affect “fits” in a low vertical position. This even biases memory of emotionally valent stimuli
congruent with this concept. In two studies, Crawford, Margolies, Drake and Murphy (2006)
showed participants emotion evoking images, which were either positive or negative in their
valence. In the first study, the images were presented individually, and appeared in various
locations on the screen. Afterwards, each picture was presented again and participants’ task
was to move it to its first presentation location. Memory for the location of positive images
was biased upward compared to negative images, suggesting a memory bias for affective
stimuli. In a second study, the design was similar, however, memory for location of pictures
was tested immediately after the presentation of each image (with a mask in between). Again,
a memory bias for affective stimuli was found, with memory for the location of negative im-
ages being biased downward compared to positive images. In a third study, positive or nega-
tive characterizations/ descriptions were followed by yearbook photos of female high school
students. The corresponding images were presented on different possible locations on the
screen. Afterwards, as in study 1, participants saw each image in the center of the screen and
were asked to shift it to the remembered location, and rate how they felt about that person.
Using the latter ratings of the participants, but not the predefined valence of characterizations,
showed an upward shift for positively rated photos, as well as a downward shift for negatively
rated photos. All three experiments revealed a difference in memory bias for affective stimuli,
which was congruent with the concept of PU/ND. Importantly, this metaphor-congruent effect
was found using non-linguistic stimuli in a non-linguistic task (Crawford et al., 2006, p.
1166), giving further support for a metaphor-congruent conceptualization of affect in a verti-

cal dimension.

In summary, a link that is equivalent to the conceptual metaphor of PU/ND has been
found in several studies. Some manipulated body posture, some looked at body movements
and some used more abstract tasks that showed cognition to be likely influenced by bodily
experiences. It is especially remarkable, that the conceptual metaphor can be used to investi-
gate non-linguistic stimuli. Thus, in the current study we investigated if such a metaphorical

link can be found when viewing art.

Artworks can elicit various emotions (see e.g. Leder, Belke, Oeberst, & Augustin,

2004). It has been argued that aesthetic responses can arise from embodied simulation of the
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emotional properties shown in the artwork (Freedberg & Gallese, 2007). Additionally, em-
bodiment has become a topic in psychological aesthetics and neuro-aesthetics (Kirsch, Urgesi,
& Cross, 2016). Thus, if there is a conceptual link between affect and vertical dimension, with
“positive = up” and “negative = down”, artworks that elicit certain emotions might be per-

ceived differently when presented at different heights.

There is some research on orientation of artworks and how this affects the perception
of artworks. For example, orientation of modern artworks (Mather, 2012), left-right orienta-
tion/mirroring of images (Bennett, Latto, Bertamini, Bianchi, & Minshull, 2010) or the effect
of order of three emotionally valent paintings presented in a row (Kreplin, Thoma, & Rod-
way, 2014) have been investigated. However, to our knowledge, none has focussed on the
interaction of affect and the vertical dimension. While visiting a classical art exhibition, art-
works are usually presented on a wall. The question arises, if the perception of emotionally
valent artworks changes with the position on a vertical dimension. Speaking in terms of CMT,
the height in which artworks are displayed might be used to give information, as the source
concept, about the experienced affect, as the abstract concept, while viewing the artworks. If
the viewing angle from which we perceive objects like artworks changes the perception of
those, this could have major implications on daily life. On the one hand, it would show that
the body would be included in the processing of information; on the other hand, it could fur-

ther explain individual preferences for objects, like artworks.

Therefore, we proposed that the height in which artworks are hung influences the per-
ception of artworks. This interaction of height with the emotional valence of the artworks,
should be congruent with the conceptual metaphor of PU/ND. If a smaller person looks up at
artworks, he or she might experience these artworks different compared to a taller person who
looks down on those artworks. This “looking up” might embody a positive state, whereas
“looking down” might embody a negative state. Therefore, since people differ in their body
height, the resulting viewing angles from which artworks are perceived, should support an
embodied effect. Positive artworks looked up at/ in a high vertically position and negative
artworks looked down at/ hung in a vertically low position—so congruent with the metaphor
of PU/ND—might be seen more fitting. An artwork that “fits” its location might be processed
easier and could in turn lead to higher liking (Reber, Schwarz & Winkielman, 2004). Follow-
ing the idea of Freedberg and Gallese (2007), emotionally valent artworks hung accordingly
might elicit stronger emotions in the viewer, as some sort of strengthened embodied experi-
ence. Emotionally valent artworks that “fit” their vertical dimension congruent with the meta-

phor, might be experienced to be of higher quality.
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We hypothesized, that artworks’ height congruent with the conceptual metaphor, leads
to higher familiarity and liking, stronger emotions, as well as higher perceived art quality. In
the current study, participants rated artworks hanging in a low (center at 138.50 cm) and high
position (center at 178.50 cm) for liking, valence, familiarity, and art quality. Not the mere
vertical position (138.50 cm or 178.60 cm), but the individual viewing angle towards each
artwork was of importance. An artwork might be hanging high for a shorter person, but might
be hanging low for a taller person. Therefore, the height difference towards each artwork was
defined as the distance from individual eye height to the center of each artwork—resulting in
individual viewing angles towards the artworks. In summary, we proposed that looking up or
down at an emotionally valent artwork would result in metaphor-congruent ratings. Addition-
ally, since power seems to be conceptually linked to a higher vertical position (Giessner,
Ryan, Schubert, & van Quaquebeke, 2011), looking up to an artwork might make it more
powerful or impressive, resulting in a possible effect for a preference of those. This was not
our main research question, however, it might interfere with a metaphor-congruent interac-

tion.
The Vertical Dimension and Faces

The vertical dimension also plays a systematic role in face perception. As mentioned,
vertical head movement might be used to communicate emotional content (Livingstone and
Palmer, 2016). However, vertical movement of faces can have diverse interpretations. Next to
neutral faces appearing happy when tilted upward and sad when tilted downward, an upward
tilt also makes those faces appear more dominant (Mignault and Chaudhuri, 2003). This is in
line with findings that powerful people are usually presented as seen from below and power-

less people from above (Giessner et al., 2011).

Related to a link between power and the vertical dimension, Meier and Dionne (2009)
investigated if male and female faces presented either at the top or at the bottom of a screen
would change the perception of these faces. Meier and Dionne (2009, p. 885) built their hy-
potheses up on evolutionary theories regarding female preferences for men with resources and
male preferences for young women, suggesting that females would prefer males in a high ver-
tical position (more power) and males would prefer females in a low vertical position (less
power). Participants rated faces appearing at the bottom or the top of a computer screen re-
garding attractiveness. The authors found — congruent with their hypothesis — that men rated
female faces more attractive in the low vertical position, and women rated male faces more

attractive in the high vertical position.
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In Germany, the average height for men is 178.00 cm and for women 165.00 cm
(Statistisches Bundesamt, 2014; data of the german population was used because it was more
easily available and for our research question comparable to Austria). Therefore, the average
man looks down on the average woman and vice versa. The influence of body height can be
also found in heterosexual relationships: roughly stated, women prefer men that are taller than
them and men prefer women that are smaller than them (e.g. Salska et al., 2008; Swami et al.,
2008). Meier and Dionne (2009, p. 890) shortly discuss this preference for the height differ-
ence, but argue—in accordance with the evolutionary theories they are building on—that it

might be due to those preferences for power.

This height difference between men and women results in different viewing angles of
how other people are perceived. Burke and Sulikowski (2010) investigated if the viewing an-
gles resulting from such a height difference might affect perception of attractiveness. In this
study, male and female faces differing in tilt were shown, therefore simulating different view-
ing angles: A face tilted forward/down was “seen” as from above, a face tilted backward/ up
as from below. As the authors expected, female faces were experienced to be more feminine
and more attractive when tilted downward, which is as seen from above. Male faces were per-
ceived as more masculine when seen from below. The authors argue, that this is in line with
the typical male and female viewing positions (Burke & Sulikowski, 2010, p. 582). It should
be mentioned that since this effect was also found for same sex ratings (e.g. women rating
female faces as more attractive when tilted forward/ down), the authors discuss other explana-
tions, like the role of head tilt on the perception of dominance as investigated by Mignault and
Chaudhuri (2003) (Burke & Sulikowski, 2010, p. 583). However, giving further evidence of
an effect, pictures of women during their fertile phase were rated as more attractive when also
being tilted downward (Sulikowski, Burke, Havlic¢ek, & Roberts, 2015). In conclusion, there
seems to be an influence of viewing angle on face perception. Several explanations might be
possible, an evolutionary approach or an influence of a typical perspective towards other faces
(Burke & Sulikowski, 2010; Meier & Dionne, 2009).

In everyday life, people see other people from their individual viewing point. A small-
er person sees other faces mostly from below, but a taller person sees people from above. A
person in-between might see faces from below, above or in frontal view. Geldart (2008, 2011)
investigated how individual viewing points—and possibly consequential experiences—affect
our perception of attractiveness. In Geldart (2008), participants (male and female university
students) were presented several pictures. These showed simplified black-and-white female

heads, in which the internal features—eyes, eyebrows, nose and mouth—were removed. Par-
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ticipants put those internal features (as one entity) back into each face, so that it appears to
them as most attractive. Afterwards, a ratio was calculated between the forehead and chin
lengths, which was correlated with each participant’s individual height. Additional regression
analyses revealed that the larger a participant was, the larger was the average forehead size of
the attractive face. In other words: tall people, that usually see other people from above with a
prominent forehead, found faces with a large forehead to be most attractive. As the author
discusses (Geldart, 2008, p. 153) this might be due to the individual’s usual viewing point.

Geldart (2011) further investigated how individual exposure to other people influences
our perception of what we perceive as attractive. The idea: adolescents with younger siblings
and mothers of young children tend to interact with humans on which they look down to; uni-
versity students, who usually interact mostly with their peers, are not that used to (extremely)
shorter individuals. Using the same task as in Geldart (2008), the author tested female adoles-
cents, female university students, as well as mothers of young children. Adolescents and
mothers created faces with a larger forehead compared to university students, which the au-
thor discusses in line with research that those groups are more familiar with young faces and
therefore might prefer such facial configurations (Geldart, 2011, pp. 304). As in the first
study, for university students there was a positive correlation of forehead size of most attrac-
tive faces and individual height.

Both studies show that our height—with our viewing angle—might influence what we
perceive as attractive, which might be due to the familiarity of viewing faces from our point
of view. However, Geldart (2008, 2011) used only female faces as stimuli. There might be a
different outcome for male and female faces, since men and women differ in average body
height. This was done by Burke and Sulikowski (2010), who investigated and discussed such
typical male and female viewing angles. However, the current study further investigated the
impact of the “real” viewing angles on face perception. Looking up at men and down at wom-
en might be the usual experience for people. Specifically, the average woman looks up at the
average man and the average man looks down at the average woman. Such viewing angles as
consequence of different body height might result in preferences for typical faces, specifically

men in a high vertical position and women in a low vertical position.

In the current study, we further investigated such an interactive effect of male and fe-
male faces looked down or up to. We presented photographs of male and female faces at low
and high positions in vertical dimension. Participants had to rate them regarding attractive-

ness, familiarity and the willingness to get to know the person. It was hypothesized, that male
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faces would be preferred by women when looked up at, compared to female faces being pre-
ferred by men when looked down at. Viewing angle was calculated as the relative distance
from participant’s eye height to the center of each presented face, being either low (138.50
cm) or high (178.50 cm). Additionally, we hypothesized that the viewing angle itself, so not
necessarily linked to participant’s sex, might account for the preference of men presented high
and women presented low. Looking up to a male person or down to a female person might be
found for any individuals with differing body height, without necessarily being bound to be-
ing male or female. Therefore, next to a three-way interaction of viewing angle, sex of partic-
ipant and sex of the presented face, an interaction of viewing angle and sex of presented face

was proposed.

Participants rated the faces for attractiveness to find the effect of preference. We also
included familiarity, to find out if men in the high and women in the low position would be
rated to be more familiar. A third question asked for willingness to get to know the person, as
some sort of scale for wanting or incentive value, which might co-occur with liking of faces
(Dai, Brendl, & Ariely, 2010).
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Method
Participants

In this study, 96 undergraduate psychology students (55 women, 41 men, Mage = 21.59
years, SDage = 4.23, age range 17 — 44 years) participated for course-credit as part of the cur-
riculum. However, nine participants were excluded because they partially realized height to
be the study goal, which was measured by a post-questionnaire. This resulted in a sample of
87 participants used for analysis (51 women, 36 men, Mage = 21.74 years, SDage = 4.41, age
range 17 — 44 years). Body height and eye height of that sample are shown in Table 1. Partic-
ipants were slightly taller than the average height for men (178.00 cm) and women (165.00
cm) in Germany (Statistisches Bundesamt, 2014). Participants indicated to have not studied
art or any related studies and had German as a native language or were very proficient in it.
All participants gave written informed consent and the study got approved by the Ethics

Committee of the University of Vienna.

In a post-questionnaire, participants were asked to indicate anything that struck their
attention and what the presumed study goal might be. Seventeen (17.7%) out of the 96 partic-
ipants mentioned the different height in which the stimuli were presented. Of those, nine par-
ticipants (9.3 % in total) assumed the height or the resulting viewing angles to be a possible or
likely goal of the study. For example, one participant indicated, that the research question
could be that looking down to faces might make them appear more sympathetic or attractive.
Therefore, those nine participants were excluded from all further analysis. After the experi-
ment, some participants were asked on a random basis if they would have assumed that height
has something to do with the study’s hidden aims. Many of them showed surprise, followed
by statements like: “now that you say it, it is pretty obvious”. A few participants mentioned,
to have noticed the stimuli hanging in different heights; however, they did not pay much at-

tention to it, assuming to be of no importance.

To control for possible confounding effects, we also included an item for sexual orien-
tation and an item for relationship status. Seventy-eight participants (89.70 %) indicated to be
heterosexual, and nine participants (10.30 %) to be bisexual. Previous studies suggest that
bisexual individuals find men and women both attractive, compared to men preferring women
and women preferring men (Lippa, 2013). However, there was no indication to assume that
effects of viewing angle towards faces would be largely affected by sexual orientation. There-
fore, regardless of sexual orientation, data of all participants were used for the analyses. We

used an item for relationship status, because it might have influenced the ratings of the partic-
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ipants (e.g. Madey et al., 1996); 51 (58.60%) reported to be single and 36 (41.40%) to be in a
relationship.

Table 1
Mean Values for Body Height and Eye Height in cm
Body height Eye height

Sample M SD M SD
Total (N = 87) 175.72 8.95 164.79 9.00
Men (n = 36) 182.42 7.15 171.66 7.08
Women (n = 51) 170.99 6.86 159.94 6.80
Stimuli

Printouts of four artworks and eight photographs of faces were used as stimuli. The
printouts were presented in black and simple picture frames of a size of 300 mm x 400 mm
(outer frame size 330 mm x 430 mm). Passe-partouts were used, resulting in a presentation
space of 200 mm x 290 mm. The passe-partouts did not fit the pictures completely, resulting
in blank white space to the left and right for the artworks, as well as blank white space above

and below the faces.

Artworks. The four artworks were chosen from the database of a prior study, in which
1000 artworks (in six subsets) were rated by 120 participants. Participants were asked to rate
artworks regarding emotional valence, liking, arousal, complexity, and familiarity on 7-point
Likert-scales. Based on the valence ratings, we selected two artworks of negative emotional
valence and two of positive emotional valence. To avoid floor or ceiling effects, the artworks
did not have the most extreme ratings; to achieve that, we decided that each artwork’s mean
for valence should not be smaller than Mpre-rated vatence = 2.00, or larger than Myre-rated valence =
6.00. Matched artworks were chosen, in that the two positive artworks had similar ratings in
the other four scales of pre-rated variables. This was done for the two negative stimuli, re-
spectively (see Table 2). All four artworks were unfamiliar, derived from each familiarity
rating of M < 2.20. Besides emotional valence, the positive artworks also differed from the
negative artworks in liking and slightly in the other three ratings. However, since the analysis
focused on the comparison within valence presented in two different heights, the differences
between the two valence groups were tolerable. Therefore, we expected a similar pattern of
higher liking and more positive valence for the chosen pre-rated positive artworks. Table 2

shows the title, artist, and epoch/style of the artworks and the mean values of the prior study.
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Table 2
List of the Four Artworks with Mean Ratings
Positive Artworks Negative Artworks
Artwork ID Artwork ID
Positive 1 Positive 2 Negative 1 Negative 2
Artist Pissarro, Macke, de Ribera, Beckmann,
Camille August Jusepe Max
Title Apple Picking Zoological Martyrdom of ~ Scene from the
at Eragny-sur- Garden | Saint Philip Destruction of
Epte Messina
Year 1888 1912 1639 1909
Epoch/Style Pointillism Expressionism Baroque Expressionism
Valence M 5.10 5.25 2.20 2.15
SD 0.97 1.21 0.83 0.99
Liking M 5.25 4.70 3.40 3.45
SD 1.12 1.46 1.50 1.57
Arousal M 4.10 4.75 4.60 4.90
SD 1.41 1.55 1.10 0.97
Complexity M 4.85 4.25 4.65 5.00
SD 1.04 1.33 0.99 1.03
Familiarity M 1.85 2.20 1.25 1.40
SD 1.14 1.77 0.79 0.99

Note. The ratings of the four artworks coming from the database. Every variable was rated on
a 7-point Likert-scale. For valence, low ratings resemble a negative, high ratings a positive
valence. For liking, arousal, complexity and familiarity, the scale was increasing, which

means 1=low to 7=high (e.g. complexity: “very simple” to “very complex”).

One of the artworks was of a nearly quadratic shape. In turn, the other three artworks
were also cut down to a nearly quadratic shape, to avoid that participants’ ratings would be
influenced by the size of the presented artwork. Since every painting had a somehow repre-

sentational content, a uniform frame (i.e. a fixed template) might have cut details and figures
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off or interfered with the content. Therefore, artworks were cut down individually. In turn, the
width of every artwork differed slightly; however, the height of each was the same. Through
this, every artwork had nearly the same size, but did not look like a cutout. The four paintings
were printed in color on photo paper with the approximate size of 210 mm x 297 mm (DIN

A4) and frames were hung horizontally.

Faces. Stimuli were obtained from the stimulus set of Schacht, Werheid and Sommer
(2008), showing faces in frontal view, without makeup or accessories (see Schacht, Werheid,
& Sommer, 2008, p.133). From that, four male and four female faces were chosen, using at-
tractiveness ratings of a previous study (see Table 3). In the dataset, attractive females were
rated to be more attractive than attractive males. To control for that, stimuli similar in rank
order were chosen when comparing both sexes, resulting in slightly lower scores (= higher
attractiveness ratings) for attractive female stimuli. Less attractive faces were more similar to
each other. We therefore expected that female faces would be rated more attractive in our
study. We chose attractive and less attractive faces to have a broader range of responses. To
avoid floor or ceiling effects, we did not choose faces with the lowest or highest ratings. Faces

were printed in color on photo paper in DIN A4 and frames were presented vertically.

Table 3.

List of the Eight Faces with Mean Ratings of Attractiveness
Attractiveness

Face M SD
Attractive male 1 3.08 0.79
Attractive male 2 3.16 0.60
Attractive female 1 2.68 0.64
Attractive female 2 2.37 0.89
Less attractive male 1 4.67 1.03
Less attractive male 2 5.00 0.65
Less attractive female 1 4.56 1.02
Less attractive female 2 4.92 0.67

Note. Ratings of attractiveness of the chosen photographs. Attractiveness was rated on a 7-
point Likert-scale. Lower ratings indicate higher attractiveness-scores.
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Arrangement of the stimuli in the room. The artworks and photographs were pre-
sented in two different heights. Coming from an average height of 172.00 cm in Germany
(Statistisches Bundesamt, 2014), the low position was set to 150.00 cm, the high position was
set to 190.00 cm. The resulting height difference should be—rather implicitly—experienced
as low or high by participants. Hanging images at extreme heights might become too obvious.
Since the pictures were looked at, not the body size as such, but the height of the eyes relative
to the pictures was of importance. From data summarized in Lange and Windel (2013) (Bun-
desanstalt fir Arbeitsschutz und Arbeitsmedizin/ Federal Institute for Occupational Safety
and Health), the average distance between body and eye height was calculated, resulting in an
average distance of 11.50 cm. Subtracting these 11.50 cm from the original heights, the final-
ized low and high positions were set to 138.50 cm and 178.50 cm, respectively. This means,
that every stimulus’ center was in either one of those heights (because of irregularities of the
wall, slight deviations of a few mm were tolerated). The distance between body height and
eye height in our sample was M = 10.92 cm (SD = 1.16) and close to the distance used to
choose the low and high positions.

One positive and one negative artwork were hung high, as well as one positive and
one negative artwork low. The photographs were hung so that there was always one attractive
male, one attractive female, one less attractive male, and one less attractive female in each

height condition.

The room in which the pictures were presented had the approximate size of 6.3 m x
3.8 m x 4.5 m (length x width x height). Due to the interior (coat hook, etc.) as well as the
door, this led to a useable space of 5.2 m (long wall) and 2.0 m (short wall). The photographs
were presented at the long side, the artworks on the short wall opposite to the large windows.
To ensure that participants would not notice that the height in which the pictures were hung
differed, tables stood below the “high” positions at the long wall, covering a length of 2.4 m
usable space, as well as a smaller table, covering a length of 0.8 m useable space, at the short
wall. This was done to give the impression, that the height difference—caused by the interior
—Ilooked natural or plausible to the participants. Since the room is usually not used for exper-
iments, it might not be expected to be a perfect laboratory setting. The goal was to make the
height difference inconspicuous. The tables measured roughly 80.00 cm in depth; a line of
tape in front of the low positions “extended” this table line. This was done to ensure that all
participants looked at the artworks in the low and high conditions, as well as between sub-

jects, from roughly the same minimum distance.
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Because the room gets used for meetings, etc., it included a large table and chairs. The
chairs were stapled in the corner opposite to the walls were the stimuli were shown. The large
table, at which participants filled out the questionnaires, was positioned in that same opposite
corner. Otherwise, the room looked presentable and the surroundings were kept simple. To
avoid that differing weather conditions—Ilike strong sunlight—influenced the experiment,

grey roller blinds covered the windows. Two large ceiling lights provided adequate illumina-

tion during testing. See Figure 1 for examples of the setting.

Figure 1. Experimental setting showing the faces (left) and artworks (right). When the “slots”
of the vertical position at each wall changed (e.g. “left pictures up” to “left pictures down”),
the tables underneath were moved in the room with them. Note the beige tape on the ground,
which marks the minimum distance to the wall for the participants, and the grey roller blinds
covering the outer window (in between a second or “inner” window, a type of window which
is typical for Viennese old buildings). In this figure, faces and artworks were made unrecog-

nizable due to copyright reasons.

Balancing of the stimuli. A Latin square design was used to change the order in
which pictures were presented. A letter was assigned to every artwork and every face. With
every new condition, this set shifted to the left. As an example, for the artworks, condition 1
had the order of A, B, C and D, in condition 2 the order was B, C, D and A. This resulted in a
total of four different conditions for the artworks, as well as eight different conditions for the
faces (see appendices Al and A2). Additionally, there were two factors that enriched the bal-
ance of the design: first, half of the participants rated the artworks followed by the photo-
graphs, the other half of the participants the other way around. This factor was included to
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control for possible transfer effects of one group of stimuli to the other. Second, during the
first half of testing (participants 1-48) the left half of the faces, as well as the right half of the
artworks were presented in the high position; in the second half of testing (participants 49-96),
those were presented in the reverse (i.e. the left half of the faces, as well as the right half of
the artworks hung in the low position). This balancing condition was included to avoid that
mere position in the room—for example, next to the door, window or cabinet—was a con-
founding variable. Overall, this resulted in 16 possible conditions for the artworks and 32 pos-

sible conditions for the faces.
Materials

The study was conducted in German, therefore all the materials and instructions were
in German. Questionnaires were printed on paper. For the artworks, the questionnaire asked
on 7-point Likert-scales for

1. liking: “I like this artwork...”: “not at all”... “neither nor”...*“very much” (,,Die-

ses Kunstwerk gefallt mir...*: ,liberhaupt nicht”... ,,weder noch”... ,,sehr gut”),

2. emotional valence: “When I see this artwork, it makes me feel”: “very negative”...
“neutral”... “very positive” (,, Wenn ich dieses Kunstwerk betrachte, fiihle ich

mich...”: ,sehr negativ”... ,neutral”... ,,sehr positiv”),

99, ¢

3. familiarity: “This artwork is”: “completely unfamiliar”... “vaguely familiar®...
“definitely familiar* (,,Dieses Kunstwerk ist mir...”: ,,vollig unbekannt”... ,,vage

bekannt”... ,sicher bekannt”) and

4. art quality: “I think this is a pretty well manufactured artwork.”: “strongly disa-
gree”... “neutral”...“completely agree” (,,Ich glaube, dass dies ein richtig gut ge-
machtes Kunstwerk ist.”: ,,Stimme iiberhaupt nicht zu”... ,neutral”... ,,Stimme
voll und ganz zu” (minor typo on the printed questionnaires: “Stimm voll und ganz

2u™)).

The scales of liking, valence and familiarity geared to those used in the previous study

the artworks were chosen from. For the faces, the questionnaire asked for

29,

1. attractiveness: “I think the person shown is...”: “very unattractive”... “average at-

99, ¢

tractive”... “very attractive” (“Ich finde die gezeigte Person...”: “sehr unattrak-

tiv”... “durchschnittlich attraktiv”... “sehr attraktiv”),
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99, ¢

2. familiarity: “The shown person appears to me as...”: “completely unfamiliar”...
“vaguely familiar”... “definitely familiar” (“Die gezeigte Person erscheint mir...”:

“vollig unbekannt”... “vage bekannt”... “sicher bekannt”) and

3. willingness to approach: “I could imagine, that I would like to get to know this

99, ¢

person better.”: “never”... “neutral”... “very good” (“Ich konnte mir ... vorstellen,
99, G

die gezeigte Person néher kennenlernen zu wollen.”: “liberhaupt nicht“... ,,neu-

tral“... ,,sehr gut®).

To measure possible influences of current mood, a german translation of the Positive
and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988) was given to the
participants prior to the ratings. Through a post-questionnaire it was assessed, if participants
had identified artworks or faces as previously known. For the artworks, participants were
asked, if they could name the artist(s) of the presumably known artwork(s). The post-
questionnaire also assessed if the participants were blind to the purpose of the study, by ask-

ing them if they noted something during testing and what the study goal(s) might be.

An art questionnaire (“Kunstinteresse-Fragebogen”, KIF; unpublished) assessed gen-
eral interest in and knowledge of art. This questionnaire consists of several parts: 1) a ques-
tionnaire, that asks for interest in art, how often one visits exhibitions, etc., resulting in a score
for art interest, 2) multiple-choice question about art history and artwork-identification-tasks,
resulting in a score for art knowledge and 3) a short sociodemographic questionnaire. A sec-
ond post-questionnaire asked for sexual orientation, sex, and relationship status, and the body

height and eye height were noted on it.

To measure body height and eye-height, participants stood with their back against the
side of a closet. A clipboard was positioned at the participant’s highest point of the head, as
well as at the approximate midline of the eye. The board was held at a 90° angle towards the
side of the closet, on which the height was measured with a tape measure. Participants were
measured with their shoes on. One could argue that this is an inaccurate measure, because
shoe sole height differs between participants and the “pure” height cannot be determined.
However, importantly, it resembled the situation the participants were in while viewing the

stimuli.
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Procedure

Participants were welcomed and entered the room. They filled out an informed consent
form, as well as the PANAS asking for their current mood. Afterwards they were handed a
clipboard with the rating scales printed on paper and had to rate the presented artworks and
faces (or faces and then artworks), one after the other and for each stimulus set from left to
right. After finishing the ratings, they received the first post questionnaire (study goals, etc.),
followed by the art questionnaire (KIF). The second post-questionnaire concluded the session;
the body height, as well as the eye height were measured by the study conductor. A majority
was debriefed directly after testing and a more detailled debriefing was sent out to all partici-
pants by email afterwards. Figure 2 depicts the author reenacting a participant.

Figure 2. Reenacted scene of a participant looking at the faces in the testing room, with the
artworks in the background. The faces and artworks are blurred for this figure.
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Results

A few people indicated in the post-questionnaire to have known some of the artworks.
However, because they could not indicate the artist, none of those trials were excluded. One
participant could name the artist of one painting; therefore, that specific trial was excluded
(artworks were included conditionwise in the linear mixed models, see below). Additionally,
regarding the artworks for the dependent variables liking and valence, there was one missing
value (= one observation less) each. There were also people, who indicated to have known
some of the faces from movies, in the streets, or faculty; none of those trials were excluded,
because it was unlikely, that the models of those faces were famous or worked at the universi-
ty (models of the photographs were recruited through model agencies several years ago; see
Schacht, Werheid, & Sommer, 2008). A minority indicated to have known some of the faces
from other studies conducted at the University of Vienna; although this is possible, it is un-
likely that they remembered exactly those faces, but were more familiar with the format, or
style of the photographs, thus those trials were not excluded. Because of a mistake in docu-
mentation for one participant, resulting in uncertainty about the correct condition of the faces,

the face data (but not the artwork data) of that participant was excluded from analysis.

Since the hypotheses of the artworks and faces were not (directly) connected, they
were analysed separately. However, we checked if order of presentation (artworks or faces
first) influenced ratings. We expected no difference. Looking at the histograms and Q-Q-plots
of the dependent variables (see appendices B1-B7) suggested that all variables were approxi-
mately normally distributed, with only familiarity (for artworks and faces) being non-
normally distributed. Performing independent sample t-tests with balancing order as the
grouping variable on liking, valence and art quality resulted in no differences across balancing
order (all p > .64); for attractiveness and willingness to approach, balancing order had also no
effect on ratings (all p > .68). Regarding familiarity, non-parametric Mann-Whitney-U tests
for independent samples with balancing order as the grouping variable were used. For art-
works, there was a significant effect of order for familiarity ratings (p < .01): artworks were
experienced to be more familiar when rated after the faces (M = 2.25, SD = 1.61) than before
(M =1.73, SD = 1.22). An effect of order for familiarity was also significant for faces (p =
.01), in that faces were rated to be more familiar when rated before the artworks (M = 2.40,
SD = 1.09) than after (M = 2.17, SD = 1.27). There were no other effects of order (artworks or

faces first) for the other dependent variables.
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Artworks

For descriptive results, see Table 4. For the analysis, eye height was included as a con-
tinuous factor calculated as height of the artwork (138.5 cm or 178.5 cm) subtracted by eye
height (e.g. “eye height = 150 cm” minus “artwork height = 138.5 cm” equals “height differ-
ence = 11.5 cm”). Thus, the height positions of low and high are included in the continuous
variable and not named as a dichotomous factor. Therefore, Table 4 only shows the descrip-
tive results of pre-rated valence, in total and for men and women. For the distribution of

height difference, see Figure 3.

Table 4.

Descriptive Results for the Artworks showing Mean Ratings of the Variables

Total Men Women
Scales Pre-rated valence M SD M SD M SD
Overall 426 1.84 444 170 414 193
Liking Positive 499 152 489 149 507 154
Negative 353 184 399 179 322 183
Overall 386 1.74 396 159 3.78 183
Valence Positive 5.20 1.11 5.15 1.04 524 116
Negative 249  1.06 273 101 233 1.08
Overall 198 144 180 1.25 211 155
Familiarity Positive 2.13 1.53 1.96 1.37 2.25 1.64
Negative 1.83 1.33 1.63 1.11 1.97 1.45
Overall 522 132 514  1.38 527 127
Art quality Positive 5.14 1.38 5.04 1.45 5.22 1.33
Negative 529 1.25 524 130 532 121

Note. Ratings were averaged across valence, therefore, for example, the values for “Positive”
include the ratings from the positive artwork in the “up”, as well as in the “down” position.

Ratings were made on 7-point Likert-scales (see previous section).
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Figure 3. Height difference (M = 62.01, SD = 219.06) was calculated as eye height (in mm)
minus hanging height of each artwork (in mm). This histogram shows the height difference of
all 347 observations/ cases (86 subjects rated four artworks, one subject rated three artworks,
because one of the artworks got excluded, see text) in mm. As an example, a value of 400 mm
means that that participant’s eye height was 400 mm or 40 cm above the center of the art-
work. For the analysis, the height difference was centered to its mean and transformed from

mm into m, to get more clear estimates.

Looking at the distribution and the QQ-Plot for familiarity revealed that familiarity
was far from being normally distributed. The question asked could have been interpreted dif-
ferently, for example, as knowing exactly that artwork, as the artwork being similar to others
or as a typical example of an artwork of that kind. We decided, that an interpretation of the
full scale of familiarity ratings would be biased or unclear. Therefore, we decided, to code
every occasion where an artwork was unfamiliar (response = 1) as “0” and any other occasion

(response = 2-7) as “1”. Therefore, any artwork that was familiar—due to any reason—was in
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the same category, contrasted to not being familiar. Of all cases of observation, 202 artworks
were rated as unfamiliar, compared to 145 cases of artworks rated to be known. Familiarity
was included as a predictor, and not as a dependent variable, in additional linear mixed mod-
els (see below), to see if familiarity interacted with height difference and pre-rated valence.
For all significant effects, the standardized effect size B is reported. This effect size coefficient
was achieved by z-transforming all continuous (dependent and independent) variables and
recalculating all models, resulting in a new estimate that resembled a standardized effect.

For each of the other three scales (liking, valence, and art quality), we ran a linear
mixed model (LMM) using the Ime4 package (Version 1.1-13; Bates, Maechler, Bolker, &
Walker, 2015) in R (Version 3.2.0; R Development Core Team, 2008) applying Satterthwaite
approximation for p-values (ImerTest, version 2.0-33; Kuznetsova, Brockhoff, & Christensen,
2016). We included a contrast for pre-rated valence of the artworks (positive minus negative)
as a fixed factor and the difference in meter (!) between the eye-height and the height of each
artwork as a continuous, centered fixed factor. We also included random by-participants in-

tercepts with a random slope for pre-rated valence.

For liking (Intercept: Est. = 4.26, SE = 0.10), we found no main effect of height differ-
ence, Est. =-0.29, SE = 0.39, t(212.80) =-0.75, p = .45, but — as expected — a main effect of
pre-rated valence, B = 0.79, Est. = 1.46, SE = 0.19, t(86.03) = 7.78, p <.001, in that positive
artworks, Est. = 4.99, 95% CI [4.76, 5.23], were liked more than negative artworks, Est. =
3.53, 95 % CI [3.22, 3.85] (the Estimate Est. = 1.46 can be read as: if the pre-rated valence
switches from negative to positive, the score of liking will increase by 1.46 on the scale. This
will be analogous for all used contrasts and not further described.) (see Figure 4). We found
no Height difference x Pre-rated valence interaction, Est. = 1.15, SE = 0.77, t(219.45) = 1.50,

p =.14. A significant interaction would have supported the hypothesis.

For valence (Intercept: Est. = 3.85, SE = 0.07), we found no main effect of height dif-
ference, Est. = 0.11, SE = 0.24, 1(209.44) = 0.44, p = .66, and — again as expected — a main
effect of pre-rated valence, p = 1.56, Est. =2.71, SE = 0.13, t(85.61) = 21.38, p < .001, in that
(pre-rated) positive artworks, Est. = 5.20, 95% CI [5.02, 5.38], were rated to be more positive
than (pre-rated) negative artworks, Est. = 2.49, 95% CI [2.31, 2.68] (see Figure 5). Again, we
found no Height difference x Pre-rated valence interaction, Est. = 0.39, SE = 0.49, 1(212.56) =
0.81, p = .42.

For art quality (Intercept: Est. = 5.22, SE = 0.10), we found a main effect of height dif-
ference, p = 0.10, Est. = 0.63, SE = 0.29, t(197.98) = 2.17, p = .03, in that becoming larger
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relative to an artwork, or in other words, looking down on at, increased its perceived quality
(see Figure 6) (the Estimate Est. = 0.63 can be read as: if the height difference increases by
one meter, the score of art quality will increase by 0.63 on the scale. This will be analogous
for all used continuous factors and not further described). There was no main effect of pre-
rated valence, Est. = -0.15, SE = 0.12, t(86.26) = -1.22, p = .23. We found no Height differ-
ence x Pre-rated valence interaction, Est. = 0.05, SE = 0.55, t(228.64) = 0.09, p = .93.

Regarding the assumptions of LMMs, residual plots for the three dependent variables
indicated linearity and homoscedasticity (although there was a pattern of pre-rated positive
and negative artworks visible for valence; see Appendices C1-C3 for residual plots), fixed
effects were not correlated (in LMM for liking: all r <.01; in LMM for valence: all r <.01; in

LMM for art quality: all r <.01), and residuals were normal.
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Figure 4. Main effect of pre-rated valence on liking. Liking was measured on a 7-point Lik-

ert-scale, and a higher rating indicates higher liking.
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Figure 5. Main effect of pre-rated valence on valence. Valence was measured on a 7-point
Likert-scale, and a higher rating indicates positively perceived, whereas a low rating indicates

a negatively perceived valence.
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Figure 6. Plot of the main effect of height difference (centered and in m) on perceived art

quality. Art quality was rated on a 7-point Likert-scale and a higher rating indicates higher

perceived art quality.
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Post-hoc analysis of familiarity. Familiarity was included as a contrast-coded fixed
factor in three LMMs for liking, valence and art quality. For liking (Intercept: Est. = 4.30, SE
= 0.10) there was, next to the already found main effect of pre-rated valence, p = 0.81, Est. =
1.49, SE =0.19, t(103.30) = 7.81, p < .001, a main effect of familiarity, p = 0.23, Est. = 0.42,
SE =0.18, 1(292.00) = 2.27, p = .02, in that familiar artworks, Est. = 4.51, 95% CI [4.22,
4.80], were liked more than unfamiliar artworks, Est. = 4.10, 95% CI [3.85, 4.34] (see Figure
7). The interaction of Height difference x Pre-rated valence turned significant when adding
familiarity as a fixed factor to the model, p =0.18, Est. = 1.51, SE = 0.77, t(269.00) = 1.97, p
= .05. Contrary to our hypothesis, negative artworks were liked less, the more they were seen
from above, but there was a marginal increase of liking of positive artworks the more they
were seen from above (see Figure 8). Additionally, there was a significant three-way interac-
tion of Familiarity x Height difference x Pre-rated valence, p = 0.45, Est. = 3.76, SE = 1.59,
t(317.50) = 2.37, p = .02: the found interaction of height difference and pre-rated valence was
mostly for familiar artworks (see Figure 9). There were no other main effects or interactions
(all p=.36).

46 r

b 4.4 r

Liking
|
|

4.0 r

T T
Unfamiliar s Familiar
Familiarity

Figure 7. Main effect of familiarity on liking.
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Figure 9. Interaction of familiarity, pre-rated valence and height difference on liking.

For valence (Intercept: Est. = 3.86, SE = 0.07), there was the expected main effect of

33

pre-rated valence, p = 1.58, Est. = 2.74, SE = 0.13, t(88.35) = 21.32, p < .001. The three-way
interaction of Familiarity x Height difference x Pre-rated valence approached, but did not
reach, significance, Est. = 1.89, SE = 1.03, t(291.47) = 1.84, p = .07. There were no other
main effects or interactions (all p > .21). For art quality (Intercept: Est. = 5.25, SE = 0.10), as
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in the main analysis, the main effect of height difference was significant, § = 0.11, Est. = 0.65,
SE =0.29, 1(195.80) = 2.28, p = .02. Additionally, there was a main effect of familiarity, p =
0.31, Est. = 0.41, SE = 0.14, t(335.00) = 2.84, p < .01, in that familiar artworks, Est. = 5.45,
95% CI [5.20, 5.70], were perceived to be of higher quality than unfamiliar artworks, Est. =
5.04, 95% CI [4.82, 5.27] (see Figure 10). There were no other main effects or interactions

(all p>.22). The assumptions for LMM were met as with the main analysis.

Although we found effects, it should be mentioned, that familiarity was originally

planned as a dependent variable. Therefore, the effects found here should be interpreted care-

fully in light of our original research question.
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Figure 10. Main effect of familiarity on art quality.

Exploratory analyses. After conducting the main analysis, we included additional
variables into each linear mixed model to explore possible effects. It should be noted that the
following calculations—although there was evidence to do them—were explorative, which
means we had no clear hypotheses of how exactly they would influence the outcome. Addi-
tionally, as we did several analyses, all the following results might be prone to type-1-errors

(false-positives), possibly unstable and should be therefore interpreted carefully.
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Influence of sex of participants. In this sample, men were slightly taller than women
(see Table 1). Although this difference was reduced by the transformation of height into a
height difference, there was the possibility of height difference relative towards artworks be-
ing influenced by participants’ sex. Additionally, Mahieu et al. (2014) found a gender effect
in their experiments of investigating “Positive = up/ Negative = down”, with females showing
a stronger effect of this concept. As can be seen in Table 4, there were differences between
men and women regarding the ratings of negative artworks. Therefore, sex of the participants
was included as a contrast (female minus male) as a fixed factor in each LMM. (To stay uni-
form during the method section, we keep the term “sex of participants” as used for the faces,

instead of gender.)

For liking (Intercept: Est. = 4.32, SE = 0.11), we found no main effect of sex of the
participant, Est. =-0.35, SE = 0.21, t(93.18) = -1.66, p = .10, and no main effect of height
difference, Est. = -0.45, SE = 0.40, t(195.32) = -1.14, p < .26. As with the prior analysis, there
was a main effect of pre-rated valence, § = 0.68, Est. = 1.25, SE = 0.19, 1(96.30) = 6.62, p <
.001, in that positive artworks, Est. = 4.94, 95% CI [4.69, 5.19], were liked more than nega-
tive artworks, Est. = 3.69, 95 % CI [3.38, 4.01]. We found no Sex of participant x Height dif-
ference interaction, Est. = 0.89, SE = 0.80, t1(195.32) = 1.12, p = .26, but a Sex of participant x
Pre-rated valence interaction, § = 0.66, Est. = 1.22, SE = 0.38, 1(96.30) = 3.23, p < .01, in that
men, Est. = 4.18, 95% CI [3.69, 4.66], liked negative artworks more than women, Est. = 3.21,
95% CI [2.81, 3.61], whereas women, Est. =5.07, 95% CI [4.76, 5.39], liked positive art-
works slightly more than men, Est. = 4.82, 95% CI [4.43, 5.20] (see Figure 11).

Again, in contrast to the main analysis above, the interaction of Height difference x
Pre-rated valence turned significant when adding sex of participant as a fixed factor to the
model, B =0.24, Est. = 1.98, SE = 0.79, t(201.35) = 2.52, p = .01. The interaction looked like
the one found when including familiarity as a fixed factor (see Figure 12). Interestingly, there
was also a three-way interaction of Sex of participant x Height difference x Pre-rated valence,
B =-0.44, Est. = -3.67, SE = 1.58, 1(201.35) = -2.33, p < .02: for men, liking of positive art-
works slightly increased the more they were seen from above, whereas negative artworks
were clearly disliked the more they were seen from above. For women there was nearly no
influence of height difference on the perception of the artworks, regardless of pre-rated va-

lence (see Figure 13).
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Figure 11. Interaction of sex of participant and pre-rated valence on liking.
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Figure 12. Interaction of height difference (centered and in m) and pre-rated valence on lik-

ing.
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Figure 13. Three-way interaction between sex of participant, height difference (centered and
in m) and pre-rated valence on liking. The left column shows the plots for men, the right col-

umn for women. The upper row shows the positive, the lower row the negative artworks.

For valence (Intercept: Est. = 3.85, SE = 0.07), as in the prior analysis, there was a
main effect of pre-rated valence, p = 1.54, Est. = 2.67, SE = 0.13, t(95.47) = 20.45, p < .001,
in that (pre-rated) positive artworks, Est. = 5.18, 95% CI [5.00, 5.37], were rated to be more
positive than (pre-rated) negative artworks, Est. = 2.51, 95% CI [2.33, 2.70]. We found no
main effect of sex of the participant, Est. = -0.14, SE = 0.14, t(94.16) = -1.01, p = .31, howev-
er, there was a Sex of participant x Pre-rated valence interaction, f = 0.31, Est. = 0.54, SE =
0.26, t(95.47) = 2.07, p = .04. Men, Est. = 2.72, 95% CI [2.43, 3.01], found negative artworks
less negative than women did, Est. = 2.31, 95% CI [2.07, 2.55], whereas women, Est. = 5.25,
95% CI [5.01, 5.48], found positive artworks slightly more positive than men did, Est. =5.12,
95% CI [4.83, 5.40] (see Figure 14). There was no other main effect or interaction (all p >
.25).

For art quality (Intercept: Est. = 5.20, SE = 0.10), as in the main analysis, the main ef-
fect of height difference was significant, B =0.11, Est. =0.67, SE = 0.30, t(276.46) = 2.23, p
= .03, in that artworks were perceived as of higher quality the more they were seen from

above. There were no other main effects or interactions (all p > .15).
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Figure 14. Interaction of sex of participant and pre-rated valence on valence.

It should be mentioned that there were no clear hypotheses of how including gender as

a variable would influence the results, therefore, the found effects (including the now found

interaction of height difference and pre-rated valence) should be handled with caution. How-

ever, future studies could investigate such gender differences in the perception of art. Alt-

hough sex of participants was mildly correlated with height difference, this correlation was

relatively low (in LMM for liking: r =.22; in LMM for valence: r =.23; in LMM for art quali-

ty: r = .18). Future studies might control for this, to get more stable results. The other assump-

tions for LMM were met as with the main analysis.

Positive and negative affect. We included the PANAS, which asked for current mood,

to investigate, if — rather explorative with no clear hypotheses — positive or negative affect has

an influence on the perception of emotional stimuli in a vertical dimension. Research sug-

gests, that, as mentioned before, depression influences vertical attention (e.g. Meier & Robin-

son, 2006); therefore, an influence of current mood was plausible. The PANAS gives two

scores, one for positive and one for negative affect (Watson, Clark, & Tellegen, 1988); see

Figure 15 for how both variables were distributed in the sample. Both scores were added as

continuous, centered fixed factors in separate LMMs.
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Figure 15. Histograms of positive and negative mood as measured by the PANAS-
questionnaire. Each scale (positive and negative) consists of ten items on 5-point Likert-scales
that are sum-scored, resulting in a score range of 10 to 50 each. Positive mood was higher (M
= 31.13, SD = 4.24) than negative mood (M =12.38, SD = 2.99). Note that the histograms
depict the distribution for the sample (N = 87).

Positive affect. For liking (Intercept: Est. = 4.27, SE = 0.10) there were, next to the al-
ready found main effect of pre-rated valence, p = 0.80, Est. = 1.45, SE = 0.19, t(85.11) = 7.80,
p <.001, no other main effects or interactions (all p > .15). For valence (Intercept: Est. = 3.85,
SE = 0.07), there was the expected main effect of pre-rated valence, p = 1.56, Est. = 2.71, SE
=0.12, t(84.29) = 21.80, p < .001. Additionally, there was a Pre-rated valence x Positive af-
fect interaction, § = 0.15, Est. = 0.06, SE = 0.03, t(84.09) = 2.07, p = .04, in that increasing
positive mood led negative artworks to be experienced more negative and positive artworks
more positive (See Figure 16). There were no other main effects or interactions (all p > .50).

For art quality (Intercept: Est. = 5.22, SE = 0.10), the main effect of height difference
was significant, p = 0.10, Est. = 0.63, SE = 0.29, t(194.38) = 2.20, p = .03. Next to that, the
three-way interaction of Height difference x Pre-rated valence x Positive affect turned out to
be significant, B =0.19, Est. =0.27, SE = 0.13, t(226.16) = 2.08, p = .04: with increasing posi-
tive mood, positive artworks were seen of higher quality the more they were seen from above;

however, participants in a low positive mood prior to the study found negative artworks to be
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of higher quality the more they were seen from above, whereas participants in a high positive
mood showed the opposite pattern (see Figure 17). There were no other main effects or inter-
actions (all p>.20). The assumptions for LMM were met as with the main analysis.

In conclusion, for liking and valence, positive affect did not affect the interaction be-
tween height difference and pre-rated valence, however, it did for art quality.
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Figure 16. Interaction of positive mood (centered), as measured by the PANAS, and pre-rated

valence on valence.
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Figure 17. Three-way interaction between height difference (centered and in m), pre-rated

valence and positive mood (centered) on art quality. The left column shows the negative, the

right column the positive artworks. Positive mood increases from top to bottom (the variable

is continuous, for the graph it is separated into sections).
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Negative affect. One participant marked two answers (“1” and “3”) for one item; since

that participant marked all other nine items with “1”, the missing value was exchanged with

the mean of “1” to calculate the sum-score.

For liking (Intercept: Est. = 4.27, SE = 0.10) there were, next to the already found
main effect of pre-rated valence, = 0.80, Est. = 1.46, SE = 0.19, t(102.05) = 7.76, p < .001,
no other main effects or interactions for liking (all p >.14). For valence (Intercept: Est. =
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3.85, SE = 0.07), the main effect of pre-rated valence was still significant, B = 1.56, Est. =
2.71, SE = 0.13, t(84.34) = 21.54, p < .001. There were no other main effects or interactions
for valence (all p >.14). Finally, for art quality (Intercept: Est. = 5.22, SE = 0.10), as in the
prior analyses, the main effect of height difference was significant, B = 1.04, Est. = 0.63, SE =
0.29, t(289.33) = 2.16, p = .03. There were no other main effects or interactions for art quality
(all p>.22). Interestingly, the three-way interaction with positive mood found for art quality
was far from being significant with negative mood ( =-0.01, p =0.93). The assumptions for
LMM were met as with the main analysis. In conclusion, we did not find that negative affect

influenced the ratings significantly.

Art interest and art knowledge. Since art experts differ from lay people in their ratings
of artworks (e.g. Leder, Gerger, Brieber, & Schwarz, 2014; van Paaschen, Bacci, & Melcher,
2015), we explored, if art interest or knowledge would influence ratings regarding the current
research question. Again, there were no a-priori hypotheses about which influence those vari-
ables might have on the interaction. The questionnaire used results in two scores, one for art
interest and the other for art knowledge; both scores were entered as continuous, centered

fixed factors in separate LMMs.

Art interest. For a distribution of art interest in the sample, see Figure 18. For liking
(Intercept: Est. = 4.27, SE = 0.10), next to the main effect of pre-rated valence, p = 0.80, Est.
=1.47, SE =0.18, t(85.05) = 8.00, p < .001, there was a main effect of art interest, p = 0.15,
Est. = 0.02, SE = 0.01, t(84.81) = 2.82, p < .01, in that participants having a higher interest in
art liked the artworks more (see Figure 19). Additionally, there was an interaction of Pre-rated
valence x Art interest, f = -0.23, Est. =-0.03, SE = 0.01, t(84.79) = -2.32, p = .02, in that in-
creasing interest in art also increased liking of negative artworks, whereas art interest had
nearly no influence on liking of positive artworks (see Figure 20). There were no other main

effects or interactions for liking (all p > .17).
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Figure 18. Histogram of art interest (M = 61.53, SD = 14.73; N = 87) as measured by the
questionnaire. The questionnaire consisted of 15 item measured on 7-point Likert-scales,
which were sum-scored, resulting in a minimum score of 15 and a maximum score of 105.

The histogram depicts the distribution for the sample (N = 87).

For valence (Intercept: Est. = 3.85, SE = 0.07), only the main effect of pre-rated va-
lence was significant, B = 1.56, Est. = 2.71, SE = 0.13, t(84.65) = 21.31, p < .001. There were
no other main effects or interactions for valence (all p > .41). For art quality (Intercept: Est. =
5.22, SE = 0.10), next to the main effect of height difference, p = 0.11, Est. = 0.64, SE = 0.29,
t(193.93) = 2.20, p = .03, there were no other main effects or interactions (all p >.23). The

assumptions for LMM were met as with the main analysis.

In sum, although art interest influenced ratings of (emotionally valent) artworks, it had

no effect on the interaction between height difference and pre-rated valence.
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Figure 19. Main effect of art interest (centered) on liking.
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Figure 20. Interaction of art interest (centered) and pre-rated valence on liking.
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Figure 21. Histogram of art knowledge (M = 12.41, SD = 4.88) as measured by the question-
naire. The questionnaire consisted of several multiple-choice and open questions (see method
section), whose answers were sum-scored, resulting in a minimum score of 0 and a maximum

score of 34. The histogram depicts the distribution for the sample (N = 87).

Art knowledge. The art knowledge questionnaire consisted of multiple-choice ques-
tions as well as a part where artworks had to be identified regarding style, artist and if those
artworks were familiar. In the multiple-choice part, a few participants left out some questions;
those missing values were exchanged with the probability of solving the question (four an-
swers and one of them correct, therefore 25 % probability of solving the question) and added
to the sum-score. In the second part, one participant identified two of seven artworks to be
known, with one missing value; therefore, 0.5 (the probability of answering the question in
either way) was added to that score. A second participant identified one artwork to be known
and left out all other seven questions, which was interpreted as not knowing the artworks.
Since a sum-score was calculated, it was decided that this kind of data handling would be a

reasonable practice. For a distribution of art knowledge see Figure 21.
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Including art knowledge in the model for liking (Intercept: Est. = 4.27, SE = 0.10), re-
sulted in no other main effects or interactions (all p > .14), other than the main effect of pre-
rated valence, p = 0.78, Est. = 1.43, SE = 0.19, t(86.06) = 7.57, p < .001. For valence (Inter-
cept: Est. = 3.85, SE = 0.07), only the main effect of pre-rated valence was significant, f =
1.56, Est. = 2.70, SE = 0.13, t(85.66) = 21.33, p <.001, but no other effects (all p>.19). For
art quality (Intercept: Est. = 5.23, SE = 0.10), however, next to the main effect of height dif-
ference, p = 0.11, Est. = 0.65, SE = 0.29, t(193.13) = 2.26, p = .02, there was a significant
Height difference x Art knowledge interaction, = 0.10, Est. = 0.13, SE = 0.06, t(191.83) =
2.12, p = .04: the effect of height difference, with experiencing artworks to be of higher quali-
ty the more they were seen from above, got stronger, the more the participants were knowl-
edgeable about art (see Figure 22). There were no other effects (all p > .20). The assumptions

for LMM were met as with the main analysis.

In conclusion, although art knowledge had no effects on liking and valence, the main

effect for height difference found in the main analysis increased with increasing art

knowledge.
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Figure 22. Plot showing the interaction of art knowledge (centered) and height difference

(centered and in m) on art quality. Art knowledge increases from upper left, to upper right, to

lower left and to lower right.
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Faces

For the analysis, attractive and less attractive male and female faces at each hanging
position were aggregated. This resulted in four values for each subject: averaged male stimu-
lus at high vertical location, averaged female at the high vertical location, as well as averaged
male and female stimuli at the low locations, respectively. Eye height was included as ex-
plained with the artworks. Therefore, Table 5 only shows the descriptive results of sex of
face. As mentioned above, data of one participant was excluded, resulting in a marginally
different distribution of height difference; however, for the sake of completeness, the distribu-

tion can be found in appendix D.

Table 5
Descriptive Results for the Faces showing Mean Ratings of the Variables
Total Men Women

Scales Sex of face M SD M SD M SD
Overall 395 0.96 391 0.87 3.98 1.01

Attractiveness Male 361 0.85 3.72 081 3.53 0.88
Female 430 093 410 0.90 4.44 0.93
Overall 228 119 240 121 2.20 1.18

Familiarity Male 220 123 240 135 2.05 1.12
Female 2.37 1.15 2.40 1.07 2.35 1.21
Overall 409 1.10 403 1.07 4.13 1.12

Approaching  Male 3.70 1.02 3.67 0.94 3.73 1.08
Female 4.47 1.04 4.40 1.06 4.53 1.03

Note. Here, ratings were averaged across sex of face, therefore, for example, the values for
“male” include the ratings from the male faces hanging high, as well as hanging low. Scales

were presented on 7-point Likert-scales (see method section).

As with the artworks, familiarity ratings of faces were not normally distributed. The
question asked could have been interpreted differently, for example, as knowing exactly the

depicted person, as knowing a person who looked similar, or as identifying the face as being
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typically male or female. Again, an interpretation of familiarity ratings would be biased or
unclear. Therefore, responses for faces were coded as mentioned above for the artworks. For
familiarity, faces were aggregated across subject, sex of face, height difference (therefore as
in the main analysis), plus the now new predictor “familiarity”. This resulted in more cases of
observations (Number of observations: N = 466). For the main analysis, every case of obser-
vation consisted of two aggregated faces, resulting in four cases of observation. However,
adding the independent factor of familiarity, resulted in at least four, but up to eight observa-
tions for each participant. Any faces that were familiar — due to any reason — were in the same
category, contrasted to those not being familiar. Familiarity was included as a predictor, and
not as a dependent variable, in additional linear mixed models (see below), to see if familiari-
ty interacted with height difference.

For each of the two other scales (attractiveness, willingness to approach), we ran a lin-
ear mixed model (LMM) in R with the settings mentioned above. We included a contrast for
sex of the shown face (female minus male), a contrast for sex of the participant (female minus
male) as fixed factors and the difference in meter (!) between the eye-height and the height of
each artwork as a continuous, centered fixed factor. We also included random by-participants
intercepts with a random slope for sex of the face. For all significant effects, the standardized
effect size f is reported. This was done as reported above.

For attractiveness (Intercept: Est. = 3.94, SE = 0.06), we found no main effect of
height difference, Est. = 0.08, SE = 0.21, t(279.08) = 0.39, p = .70, but an expected main ef-
fect of sex of face, p =0.72, Est. = 0.68, SE = 0.09, t(200.61) = 7.35, p <.001, in that female
faces, Est. = 4.28, 95% CI [4.14, 4.42], were found to be more attractive than male faces, Est.
= 3.60, 95% CI [3.44, 3.76] (see Figure 23). There was no main effect of sex of the partici-
pant, Est. =0.08, SE = 0.12, 1(91.49) = 0.66, p = .51. We found no Height difference x Sex of
face interaction, Est. = -0.55, SE = 0.41, t(252.97) = -1.33, p = .19, no Height difference x Sex
of participant interaction, Est. = -0.23, SE = 0.42, 1(279.08) = -0.54, p = .59, but a Sex of face
x Sex of participant interaction, B = 0.48, Est. = 0.46, SE = 0.19, t(200.61) = 2.47, p = .01, in
that men, Est. = 3.67, 95% CI [3.42, 3.92], rated male faces to be more attractive than women
did, Est. = 3.52, 95% CI [3.32, 3.73], whereas women, Est. = 4.44, 95% CI [4.26, 4.62], rated
female faces more attractive than men did, Est. = 4.13, 95% CI [3.91, 4.34] (see Figure 24).
There was no significant interaction of Height difference x Sex of face x Sex of participant,
Est. = 1.04, SE = 0.83, t(252.97) = 1.26, p = .21.
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For willingness to approach (Intercept: Est. = 4.09, SE = 0.07) we found no main ef-
fect of height difference, Est. =0.12, SE = 0.24, t(185.55) = 0.50, p = .62, a main effect of sex
of face, p = 0.72, Est. =0.79, SE = 0.11, t(94.09) = 6.99, p <.001, in that participants would
prefer meeting female faces, Est. = 4.48, 95% CI [4.30, 4.67], compared to male faces, Est. =
3.69, 95% CI [3.51, 3.87] (see Figure 25), and no main effect of sex of the participant, Est. =
0.11, SE = 0.15, t(89.78) = 0.74, p = .46. We found no Height difference x Sex of face inter-
action, Est. = -0.28, SE = 0.46, t(197.12) = -0.61, p = .54, no Height difference x Sex of par-
ticipant interaction, Est. = 0.25, SE = 0.47, t(185.55) = 0.54, p = .59, and no Sex of face x Sex
of participant interaction, Est. = 0.02, SE = 0.23, t(94.09) = 0.11, p = .91. Again, there was no
significant interaction of Height difference x Sex of face x Sex of participant, Est. = 0.85, SE
=0.92,1(197.12) = 0.92, p = .36.

Fixed effects of height difference and sex of participant were mildly correlated in the
LMMs (in LMM for attractiveness: r = .21; in LMM for willingness to approach: r =.19).
Regarding the other assumptions of LMMs, residual plots for the two dependent variables
indicated linearity and homoscedasticity (see Appendices C4 and C5 for residual plots), and

residuals were normal.
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Figure 23. Main effect of sex of face on attractiveness.
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Post-hoc analysis of familiarity. Familiarity was included as a contrast-coded fixed
factor in two LMMs for attractiveness and willingness to approach. For attractiveness (Inter-
cept: Est. = 3.89, SE = 0.07) there was, next to the already found main effect of sex of face,
=0.49, Est. = 0.60, SE = 0.11, t(294.50) = 5.46, p <.001, a main effect of familiarity, p =
0.44, Est. = 0.54, SE =0.11, t(443.60) = 4.77, p < .001, in that familiar faces, Est. = 4.16,
95% CI [3.99, 4.32], were rated to be more attractive than unfamiliar faces, Est. = 3.62, 95%
ClI [3.44, 3.80] (see Figure 26). The already found interaction of Sex of face x Sex of partici-
pant was significant, B = 0.39, Est. =0.47, SE = 0.22, t(294.50) = 2.16, p = .03. There were no

other main effects or interactions (all p > .10).

For willingness to approach (Intercept: Est. = 4.04, SE = 0.08) there was, next to the
already found main effect of sex of face, p = 0.55, Est. = 0.71, SE = 0.12, 1(93.20) =5.97, p <
.001, a main effect of familiarity, p = 0.43, Est. = 0.56, SE = 0.11, t(392.00) = 4.88, p <.001,
in that participants preffered meeting familiar faces, Est. = 4.32, 95% CI [4.14, 4.51], com-
pared to unfamiliar faces, Est. = 3.76, 95% CI [3.56, 3.96] (see Figure 27). The three-way
interaction of Familiarity x Sex of face x Sex of participant approached, but did not reach,
significance, Est. = -0.82, SE = 0.44, t(385.50) = -1.86, p = .06. There were no other main
effects or interactions (all p > .38). Again, it should be mentioned, that familiarity was origi-
nally planned as a dependent variable. Therefore, the effects found here should be interpreted
carefully and different from our original research question. The assumptions for LMM were

met as with the main analysis.
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Figure 26. Main effect of familiarity on attractiveness.
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Figure 27. Main effect of familiarity on willingness to approach.

Exploratory analyses. We asked participants for their sexual orientation and their re-
lationship status, to control for possible influences of those. As with the exploratory analysis
of the artworks, we had no prior hypotheses of how these would affect the results.

Relationship status. Relationship status was included as a continuous, centered fixed
factor into each LMM. For attractiveness (Intercept: Est. = 3.92, SE = 0.06), we found the
main effect of sex of face, p =0.75, Est. =0.72, SE = 0.10, t(200.89) = 7.41, p < .001, but no
other main effects (all p>.12). As in the main analysis, there was a Sex of face x Sex of par-
ticipant interaction, p = 0.45, Est. = 0.43, SE = 0.19, t(200.89) = 2.24, p = .03. Additionally,
the interaction of Relationship status x Sex of face approached, but did not reach significance,
Est. =0.33, SE =0.19, t(200.89) = 1.71, p = .09 (participants in a relationship rated male faces
less attractive than those being single, for female faces there was no difference between rela-
tionship statuses). There were no other significant interactions for attractiveness (all p > .11).
For willingness to approach (Intercept: Est. = 4.08, SE = 0.08), there was the main effect of
sex of face, B =0.72, Est. =0.79, SE =0.12, t(94.81) = 6.72, p < .001, but there were no other
main effects or interaction (all p > .19). In summary, relationship status only had a very minor
(if any) effect on the ratings and no effect on the interaction with height difference. The as-

sumptions for LMM were met as with the main analysis.

Sexual orientation. Although bisexual individuals differ in their ratings of attractive-

ness from heterosexuals (Lippa, 2013), participants who indicated to be bisexual were includ-
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ed in the analysis, since there was no strong indication to exclude them. To examine this as-
sumption, both LMMs of the main analysis were repeated with excluding the nine partici-
pants, who indicated being bisexual. Main effects and interactions turned out to be the same
as in the general models, with only marginally different numerical values. The assumptions
for LMM were met as with the main analysis. In conclusion, in the current study, (bi-)sexual

orientation had no statistical effect on the hypotheses.
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Discussion
Artworks

Main analysis. It was proposed that emotion evoking artworks that are hung congru-
ent with the conceptual metaphor of Positive = Up/ Negative = Down (PU/ND) are, for exam-
ple, liked more. In our analysis, we calculated a difference between eye height and center of
each image, which was included with the pre-rated valence of the artworks into the analysis.

However, we did not find an interaction congruent with the conceptual metaphor.

For liking, there was no significant difference if an artwork was looked down or up to,
additionally no interaction between pre-rated valence and viewing angle. This means we
found no effect of metaphor congruent hanging. We found a main effect of valence which was
expected from stimulus selection and prior research (e.g. Leder et al., 2014): positive artworks
were like more than negative artworks. For valence, the results were similar, including the
expected main effect of pre-rated valence, with pre-rated positive artworks rated more posi-

tive than pre-rated negative artworks.

For art quality, there was a main effect of height difference: artworks that were seen
from above were rated to be of higher quality. This was independent of artworks’ pre-rated
valence. It is possible that this was caused by head tilt; but instead of a head tilted downward
embodying a negative state, it might have been experienced as a relaxed posture. Contrary to
some of the earlier mentioned studies, in which a slumped posture included the whole upper
body, shoulders down, etc. (e.g. Michalak et al., 2014; Wilson & Peper, 2004), in this study
participants just stood in front of an artwork, and mostly tilted the head up- or downward. A
“hanging” head might have been experienced as relaxing — and not as embodying a negative
affective state, or, in terms of metaphors, “letting one’s head hang down”. Raising the head
upward, might have been experienced as tense or slightly more uncomfortable. Price and
Harmon-Jones (2010) found that leaning forward—following their argumentation resembling
high approach motivation—narrowed categorization. Therefore, it could also be possible, that

looking down on artworks might have made them appear easier to categorize as good art.

As mentioned, familiarity was not normally distributed and in general not distributed
as expected. It is uncertain, what caused familiarity ratings. Familiarity was included to meas-
ure a feeling of familiarity, which, in accordance with the hypothesis, would be stronger in
metaphor congruent positions. However, it could have been understood in several directions,

for example, as asking if exactly that artwork was known (what was asked afterwards in the
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post-questionnaire), or as if the style or the artist were familiar. We therefore transformed
familiarity into a binary predictor, of an artwork being familiar due to any reason, or unfamil-
iar. In line with research on familiarity and art (e.g. Leder, 2001), we found that familiar art-

works were liked more and had higher ratings in art quality.

Interestingly, adding familiarity as a factor to the model, yielded a significant interac-
tion of height difference and pre-rated valence for liking: negative artworks were liked less
the more they were seen from above, whereas liking of positive artworks slightly increased
with seeing them from above. This is the opposite of what we would have expected. We ex-
pected, that by tilting the head downward, negative affect might be simulated (see Niedenthal,
2007), therefore negative artworks hanging in the location that caused the head tilt, might be
liked more, because they “fit” more (maybe through processing fluency; Reber et al., 2004) or
more strongly resemble the participant’s state (refers to Freedberg & Gallese, 2007). For posi-
tive artworks on the other hand, an upward tilt may have simulated positive affect and there-
fore positive artworks in that position would be liked more. This found interaction is contrary

to what we expected from the conceptual metaphor.

To interpret this interaction, one should be very careful: the effect might not be stable
because it was only found by adding an additional fixed factor of familiarity to the model.

Additionally, it was contrary to our hypotheses—in other words: unexpected.

If we stay in the framework of embodiment and metaphors, it could be, that a head
tilted downward might have indeed simulated negative affect. However, instead of increasing
the liking of negative artworks, this negativity just made them appear more dislikeable. Za-
voyskiy, Taylor and Friedman (2016) found that participants in a sad mood felt worse after
listening to sad music; in the current study, looking down on negative artworks could have
caused more disliking of the negative artworks due to embodied support of their valence. It is
also possible that negative affect resulting from head tilt interfered, for example, with feelings
of personal safety (because it became more resembling), changing the outcome in that nega-
tive artworks were liked less (with regard to Menninghaus, et al., in press). For example, neg-
ative artworks are liked more when being framed as art, compared to non-art (e.g. as a press
photo) (Gerger, Leder, & Kremer, 2014); an art context weakened by embodied emotion
might have influenced the ratings accordingly. However, if this would be the case, it is inter-
esting that head tilt only had a marginal influence on positive artworks. That such an effect for
negative artworks was found for liking, but not for valence, could be explained by research

that suggests, that art context increases liking of negative artworks, but negative reactions
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seem to be stable and do not differ across art/ non-art conditions (Gerger, Leder, & Kremer,
2014; Wagner, Menninghaus, Hanich, & Jacobsen, 2014).

On the other hand, interpreting it with the main effect of height difference for art qual-
ity in the main analysis, it could also be that a hanging head was experienced as relaxing.
Negative artworks might have been experienced as disturbing/ interrupting the relaxation.
Positive artworks might have been marginally liked more with increasing height, because the

positive valence was in accordance with the relaxed posture.

Metaphorical effects seem to be complex and might even function in metaphor-
incongruent patterns (e.g. Crawford, Cohn, & Kim, 2014; Lynott & Coventry, 2014). With
novelty being an influence on the evaluation of art (for an overview see e.g. Lindell &
Mueller, 2011), it could also be possible that the higher liking incongruent with the metaphor
might have resulted, because the artworks location was perceived as novel and therefore more
interesting. All in all, future studies should investigate those ideas; for example, it could be
asked how relaxing it is to see the artwork, how well it captures its content, or—as formulated
in the research question, but not directly asked the participants—how it fits its location. The
latter bears the problem, that hanging height becomes an obvious factor to the participant, at

least in a within-subjects-design.

Lastly, including familiarity as a predictor resulted in a significant interaction of famil-
iarity, height difference and pre-rated valence for liking: the interaction of height difference
and pre-rated valence was found only for familiar artworks. As discussed above, it is un-
known what caused the familiarity ratings. This three-way interaction could be interpreted
that emotionally valent artworks interact with a vertical location, only if they are familiar. On
the one hand, a feeling of familiarity could cause liking that is influenced by the hanging
height and the depicted valence, because those artworks fit better at that location: the artworks
are known, due to any reason, and therefore fit better at that place. A known, emotionally va-
lent artwork fits better at one location. On the other hand, it could also be—more strongly in
line with the research question—that due to the hanging height and pre-rated valence, a feel-
ing of familiarity was created, so to say “false-familiarity”, that therefore influenced liking in
interaction with a vertical location of affect. However, this vertical location was opposed to
what was expected. The latter interpretation requires some proof of causation and, since we
did not find direct support for it, it should be understood as an idea that should be investigat-

ed. However, it would support an effect that links vertical position and valence/ affect.
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Exploratory analyses. By further exploring the data, we found some sex differences.
| will speak of “sex difference” for continuity with the results section. However, found effects
might be caused by gender identity. For example, men liked pre-rated negative artworks more
than women, whereas there was no such clear difference for pre-rated positive artworks. Ad-
ditionally, men rated negative artworks less negative than women did, with only a slight dif-
ference for positive artworks. This supports research suggesting that women more strongly
respond to negative stimuli (e.g. Bianchin & Angrilli, 2012; Lithari et al, 2010).

Adding participant’s sex to the model, yielded in the significant interaction of height
difference and pre-rated valence, as discussed above. Negative artworks were liked less when
looked down at and positive were liked slightly more when looked down at. Additionally,
there was a three-way interaction of sex of participant, pre-rated valence and height differ-
ence, in which the only strong effect of height difference was found for men looking at nega-
tive artworks: the more they saw those from above, the more they disliked them. This is inter-
esting because, for example, Mahieu et al. (2014) found the metaphorical effect mostly for
women. As research suggest, men seem to be more aroused by threatening stimuli (for a re-
view see Kret & De Gelder, 2012) (not to be confused with the stronger responses of women
regarding negative stimuli as mentioned above). This effect of men liking negative artworks
less the more those artworks were seen from above, could be caused by the body posture, in
that it made the negative artworks more “threatening”, at least somehow more negative and
liked less. Another interpretation would be, that men preferred the negative artworks to be
closer to their face, fueled by male gender role stereotypes of being brave (for a review see
McLean & Anderson, 2009) or taking risks (for adolescents, Granié, 2009). This would also
be in line with research on men’s enjoyment of fright (see Hoffner & Levine, 2005). Howev-
er, this is mere speculation over an unexpected finding; future studies should investigate such

differences between men and women.

Positive mood influenced the ratings of valence, in that it led pre-rated positive art-
works to appear more positive and pre-rated negative artworks more negative. Research on
mood congruency for listening to happy or sad music (e.g. Hunter, Schellenberg, & Griffith,
2011) could explain this to some extent. Although mainly focusing on the influence of sad
mood on the perception of happy or sad music, with sad mood leading to a preference for sad
music, a positive mood might be more congruent with positive artworks, leading to a distanc-
ing from negative artworks. If mood congruency would be the cause of this interaction, it
would be likely, that negative mood also influences the ratings. We did not find this. Howev-

er, one has to note that the distribution of scores of negative mood was more homogeneous
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than positive mood, allowing less variance. For art quality, the three-way interaction of posi-
tive mood, pre-rated valence and height difference was significant. Taking a low score of pos-
itive mood as an indicator of less positive (not necessarily negative mood), showed a prefer-
ence (art quality) for negative artworks when looked down at, which slightly reversed with
increasing positive mood. This would coincide with an embodiment effect of the conceptual
metaphor: feeling less positive results in higher quality attributed to the negative artworks
when looked down at. However, for positive artworks, increasing positive mood led to an
increased effect of rating art quality higher when looked down at the artworks. This would be

more in line with the idea, that a head tilted forward resembles a more relaxing posture.

It should be noted, that effects of mood congruency—or incongruency—for listening
to happy or sad music are debated (e.g. O’Malley, Seror, & Friedman, 2016; Zavoyskiy et al.,
2016). Eskine, Kacinik and Prinz (2012) found, that priming of fear increases ratings of the
sublimity of artworks. Following that and since we found an effect, a future study could use
priming of, for example, a happy or sad mood, to see, if this “triggers” an effect of height dif-
ference and pre-rated valence. However, we did not directly find an effect of negative mood
(only of less positive mood). One might argue that people with current negative mood are not
affected as people with a negative state like depression (e.g. Michalak et al., 2014; Peper &
Lin, 2012; Wilson & Peper, 2004), by experiencing affect in the vertical dimension. However,

using priming of affect could test this assumption.

Art expertise was measured in two scales, which were analysed separately. Higher in-
terest in art increased liking of negative artworks, similar to prior research (e.g. Leder et al.,
2014). Interestingly, there was a significant interaction of art knowledge and height differ-
ence, in that the already in the main analysis found main effect of height difference increased
with higher knowledge in art. It is possible that the effect for people high in art knowledge led
to easier processing of the stimuli (Reber et al., 2004), which was further eased by a relaxed
body posture of a head tilted downward, which resulted in higher appreciation of quality. Or,
regarding the mentioned research by Price and Harmon-Jones (2010), leaning forward might
have eased categorization as a good piece of art—which was especially the case for art ex-
perts due to their knowledge contributing to their ability to categorize art. Again, this is mere

speculation and needs further investigation.

Concerns and limitations. To our knowledge this was the first study to investigate
viewing angle towards artworks in connection to the metaphorical concept of “Positive = up/

Negative = down”. The studies which investigated a link between affect and the vertical di-
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mension (e.g. Mahieu et al., 2014; Crawford et al., 2006) did not investigate effects of liking.
In the current study, it was proposed that emotion evoking artworks in a position congruent
with the conceptual metaphor would be liked more, possibly because of more fluent pro-
cessing (Reber et al., 2004). We did not find support for this hypothesis.

That we did not find an effect might have to do with the stimulus category. It might be
that—at least the chosen—artworks are too diverse. The artworks were chosen because of
their prior ratings; however, their style — Baroque, Pointillism (Impressionism) and Expres-
sionism — differed. It is known that style affects ratings (e.g. see Leder et al., 2004; Leder,
Ring, & Dressler, 2013). Those different styles, as well as the depicted content, possibly con-
founded any possible interaction of pre-rated valence and height difference. Through balanc-
ing the order of the artworks with a Latin square design, we tried to control for this. However,
a future study might choose artworks of nearly the same epoch, to control for preferences of

style—or even abstract works that lack any representational content.

Since the conceptual metaphor is relatively abstract towards artworks, which means
(to our knowledge) there is no prominent metaphor that links emotional valence of artworks
to height, the setting might have been too distant from “activating” a strong abstract concept
of affect, as in the conceptual metaphor. Linking to the mentioned point, artworks can be
complex stimuli and work on several levels (Leder et al., 2004), therefore, using “Positive =
Up” and “Negative = Down” as a concept, might be too simple to categorize those stimuli.
However, in general, metaphors can be found in artworks and might influence perception (for
an overview see Ramachandran & Hirstein, 1999). Therefore, a metaphor that connects the

artwork to where it is presented is plausible.

Regarding valence, participants were asked, how the artworks made them feel. Alt-
hough a valid question, since an embodied effect of changing head angle was investigated, it
is possible that this diminished an effect. All other questions (liking, familiarity, art quality)
were closer to the stimulus itself, “valence” asked how the person felt, while viewing it. An

99 ¢C

alternative question could have been: “The artworks is...” “very negative”... “very positive”.

From a theoretical point of view, regarding the idea behind viewing angle and how art
is perceived, it is possible that the design made it challenging to find an effect, at least for
negative artworks. Looking up to a negative artwork might make the person like it more, be-
cause of an upward movement of the head or the “up” position; on the other hand, looking
down on a negative artwork might also increase liking because it fits the metaphor-congruent

position. In total, liking might equalize, at least for negative artworks. However, this would
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result in different ratings for the positive artworks, in that positive artworks hanging high
should be liked more, because being “up” and congruent with the metaphor; positive artworks
hanging low would activate a downward movement and would be incongruent with the meta-
phor, therefore disliked most. We did not find such an effect, but future studies should be

vigilant of this.
Faces

Main analysis. In this study, we hypothesized, that male faces looked up at, as well as
female faces looked down at would be preferred, especially by the opposite sex, because of a
sexual dimorphism in height. However, we did not find this effect. We found no effects of

height difference.

For attractiveness and willingness to approach, we found a main effect of the sex of
the depicted person: female faces were found to be more attractive and there was a higher
willingness to approach them. This was regardless of sex of the participant. That female faces
are found to be more attractive was expected, because stimuli were chosen beforehand. This is
also in line with other study results of higher attractiveness ratings for female faces (e.g. Mi-
trovic, Tinio & Leder, 2016). Additionally, there was an interaction between sex of face and
sex of participant, showing that women found female faces more attractive than men did, but
male faces less attractive than men did. In other words, the main effect of finding female faces
more attractive than male faces was strengthened for female participants. This is interesting
because, for example, Lippa (2013) found that men preferred women and women preferred
men. In this sample, women found female faces more attractive than male faces; men rated
the male faces as more attractive than women did. It could be that this was due to the small
number of stimuli: it might be that participants rated faces more attractive, because there were
only a few and they therefore found not a lot of variation. In usual laboratory studies, more
than eight faces get presented; it might be that participants are more aware that a general score
will be calculated. In the current study, they may have hesitated to rate the depicted faces as
less attractive because they more resembled individuals—and not as just one face among tens
of others. Additionally, they could have been in resemblance with participant’s sex, compar-
ing or adding oneself to the group of faces. In turn, women found female faces more attractive

and men found male faces more attractive, because they belonged to those groups.

As with the artworks, the question regarding familiarity could have been interpreted
differently. It was therefore included as a binary predictor into the LMMSs. Faces that were

rated to be familiar—due to any reason—were rated to be more attractive and there was a
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higher willingness to approach them. Other research supports this effect of familiarity on at-
tractiveness (e.g. Peskin & Newell, 2004). To support our research question, familiarity
should have had an interaction at least with height difference and sex of face: familiar faces
might have been familiar at the vertical location “typical” for that person’s sex. However, we

did not find this. There were no other effects of familiarity.

Exploratory Analyses. Exploratively including relationship status as an additional
fixed factor to the LMMs yielded no further findings. Rerunning the LMMs with only hetero-
sexual individuals in the sample had no effect on significance levels of main effects or inter-
actions. To say that those variables have no influence on the perception of faces in a vertical
dimension might be invalid, since, after all, we did not find any effect of height difference for
the faces in this study. Therefore, future studies might still include those variables to control

for any possible effects.

Concerns and Limitations. Because there was no effect might be due to the chosen
stimuli. Two-dimensional photographs were used, which showed a frontal view of a face,
with straight eye gaze. First, a height difference might not change the perspective towards a
two-dimensional photograph as it would change towards a three-dimensional face. Therefore,
height might not have been experienced to a strong degree, because the faces were only expe-
rienced as randomly assigned to a location. Second, Main, DeBruine, Little, and Jones (2010)
found that attractive, happy faces were rated as more attractive when in frontal, compared to a
three-quarter view, suggesting an influence of perceived attention of the depicted face towards
the viewer. These results led Burke and Sulikowski (2010, p. 575), on which this study is par-
tially based on, to create their stimuli of faces tilted forward or backward with eyes looking at
the viewer. This was not possible in the design of the current study, since participants differ in
height, making it impossible to, for example, create face versions that have the face look up or
down but being valid for all participants. In conclusion, the height might have been experi-
enced as an arbitrary assignment of the straight-staring faces at the wall, because faces were

not seen as being in the natural position of their height.

The latter point, of faces being not experienced as natural, might have also been influ-
enced by the chosen position. With an image-center at 138.50 cm, a person would be experi-
enced as unusually short; existing females or males experienced at that position would have a
body height of roughly 150 cm. Although resembling relatively tall people with a body height
of roughly 190 cm, the upper position (center at 178.50 cm) was more likely for both sexes.

This is also connected to perceived body height, since faces give cues towards the assumed
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body height of a person (e.g. Re, DeBruine, Jones & Perrett, 2013; Re & Perett, 2012). There-
fore, some of the photographed faces might have been experienced as unusual in either the
low or high condition. For example, by looking at a tall appearing male face, the low position

would have been unlikely as depicting a real person.

On the other hand, it can be argued that those “extremes” could have also yielded an
exaggeration of an existing average height difference between men and women, resulting in
attitudes and experiences towards those extremes (see also Burke & Sulikowski, 2010, p.
583). Those extremes might also yield some sort of embodied version of the peak shift effect
(Ramachandran & Hirstein, 1999). In conclusion, the chosen stimuli and hanging height can
be justified from a theoretical point of view. However, as our results suggest, they did not

cause an embodied effect of height difference towards them.
General Discussion

There was an effect of presentation order for both stimuli categories: artworks were
rated to be more familiar, when presented after the faces. On the other hand, photographs of
faces were rated to be more unfamiliar when presented after the artworks. These findings
were unexpected. In total, looking at the means, faces were rated as more familiar than art-
works. Therefore, it might be possible, that the ratings for familiarity of the first “block”™—
faces or artworks—were used as an anchor for following ratings. For example, the average
participant, who saw artworks first, rated them as unfamiliar, and took the first ratings as an

anchor for the faces, resulting in lower ratings of familiarity for them.

However, a framing-effect is also possible. The object category of the first seen stimu-
li was used to frame the following stimuli. The average person might have seen faces, which
were rated to be more familiar, therefore the following artworks were perceived as more fa-
miliar because of a prime of familiar objects. On the other hand, after seeing artworks, faces
might have been framed by an unfamiliar category and therefore perceived unfamiliar, too. In
conclusion, this transfer effect for familiarity ratings could have been caused by prior ratings
on the scale itself or by “priming” of a familiar or unfamiliar stimulus category. Future studies
should pay attention to such effects of presentation order. Although only found for one de-

pendent variable (for each experimental setting), order effects might influence study results.

Several things have to be mentioned as general criticism towards the study design.
First, the room in which the experiment took place was located in an office area and usually

used for group meetings. Therefore, it included large tables, chairs, and printers. As men-
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tioned above, the tables with printers underneath were used as a disguise for the “high” condi-
tion. Additionally, a large table was positioned at the other side of the room in front of large
shelves and chairs were stapled in the corner diametrically from the corner where the two
walls with the stimuli met. We tried to make the impression of a tidied-up room, however it
might also have appeared as disordered or organized as a box room. This might be of im-
portance for the artworks, because context has an impact on the perception of art (see Leder et
al., 2004; Leder, 2013).

Second, using the tables might have diminished a metaphorical effect (artworks) or an
effect of height (faces). The tables were used to give a plausible explanation for the height
difference; therefore—as intended—the height difference was possibly attributed to the inte-
rior. However, theoretically, this perception might differ from unconsciously experiencing a
height difference as given, so without any physical explanation for it. As mentioned above,
nine participants were excluded, because they indicated hanging height to be the study goal.
This was done because Lee and Schwarz (2014, p. 102) suggest that metaphorical effects of
bodily experience might be strongest, when unconsciously perceived. A table as a “natural”

explanation might have interfered with this.

Third, as mentioned, in the “high” condition, tables (with printers underneath) were
used as a disguise for the manipulation of height. However, it is possible, that the height dif-
ference might not have been experienced so strongly: the tables might have been used as a
new reference point, giving the impression of being low relative to the tables. However, this
point concerns a “pure”, not necessarily embodied, cognitive effect of linking the vertical di-
mension and affect, since the body posture—and with it the change of viewing angles—were
not affected by the tables. As already discussed above, the tables might have also changed the
perception of the artworks, because artworks in the low condition were presented “on their
own”, whereas artworks in the high position had a table in front of them. Without a table un-
derneath, artworks could have appeared more prominent; alternatively, tables were distracting
while viewing high hanging artworks. This might be an alternative explanation for the found

main effect of height difference for art quality.

Fourth, I, as the experimenter, sat at a large table throughout the whole experiment.
Although I tried to focus in another direction (towards the opposite wall/ corner), the partici-
pants might have felt observed or monitored during the experiment. To which extent this in-

fluenced the participant’s behaviour is not clear. However, research suggests that (the feeling
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of) being watched has an influence on cognition (Yu, Tseng, Muggleton, & Juan, 2015) and

might elicit negative affect (Panagopoulos & van der Linden, 2017).

A future study could investigate the hanging height in a plain setting, with only the
stimuli in the room. A different presentation height might be more obvious in that case, so a
between-subjects-design could be used. To my knowledge, this was the first study that inves-
tigated this kind of research questions in a “real” setting with “real” viewing angles towards
the stimuli. Although several things can be criticized, the current study gave a setting with

higher ecological validity, than, for example, studies at the computer.
Conclusion

In this study, we investigated effects of viewing angle towards stimuli. For the object
category of artworks, we hypothesized that interactive effects congruent with the conceptual
metaphor of “Positive = Up/ Negative = Down” would be found. The expected hypothesis
could not be supported with our results; however, there were effects of, for example, viewing
angle influencing perception of art quality, and interactions with familiarity and sex. Interac-
tions of pre-rated valence and height difference were found by further exploring the data,
however, this interaction was not as expected. For faces, we expected, that a hanging of pho-
tographs congruent with the “typical” height difference of men and women (with men being
taller than women), would interact with one’s own sex and viewing angle towards it, as being
experienced to be more attractive, etc. We did not find support for that hypothesis. However,
the current study gave several findings that are worth in following up and shows the im-

portance of factors like height for some object categories.
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Appendix A

Table Al
Latin Square Design: Conditions (Order) of the Artworks

Position of the artwork

Condition Position 1 Position 2 Position 3 Position 4
1 A B C D
2 B C D A
3 C D A B
4 D A B C

Note: Conditions were approximately balanced across all 96 participants. Letters indicate the
artwork-1D, with A and C resembling the positive artworks, and B and D resembling the
negative artworks. Artworks were rated from left to right. During the first half of testing, posi-
tions 1 and 2 were in the low vertical position, which changed during the second half of test-

ing (see text).

Table A2

Latin Square Design: Conditions (Order) of the Faces

Position (Pos.) of the face
Condition Pos. 1 Pos. 2 Pos. 3 Pos. 4 Pos. 5 Pos. 6 Pos. 7 Pos. 8

1 A B C D F G H
2 B C D E F G H A
3 C D E F G H A B
4 D E F G H A B C
5 E F G H A B C D
6 F G H A B C D E
7 G H A B C D E F
8 H A B C D E F G

Note: Conditions were approximately balanced across all 96 participants. Letters indicate the
face-1D, with A and E resembling attractive male faces, B and F resembling attractive female
faces, C and G resembling less attractive male faces, and D and H resembling less attractive

female faces. Faces were rated from left to right. During the first half of testing, positions 1-4

were in the high vertical position, which changed during the second half of testing (see text).
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Appendix B
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Figure B1. Histogram and Q-Q Plot of liking (artworks). Number of observations N = 346

results from one missing value.
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Figure B2. Histogram and Q-Q Plot of valence (artworks). Number of observations N = 346

results from one missing value.
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Figure B3. Histogram and Q-Q Plot of familiarity (artworks).
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Figure B4. Histogram and Q-Q Plot of art quality (artworks).
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Figure B5. Histogram and Q-Q Plot of attractiveness (faces).
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Figure B6. Histogram and Q-Q Plot of familiarity (faces).

81



THE VERTICAL DIMENSION IN ART AND FACE PERCEPTION

Histogram
80+
Mean=4.09
Std. Dev. =1.10
N =344
60+
-
©
=
=
g 40
=)
204
0 ] | 1 1] 1 1 1
1 2 3 4 5 6 7
Willingness to approach
Normal Q-Q Plot of willingness to approach
=
E o
Z
~
3
<
@
&
- )
o (o]
(o]
-4
1 ] T 1
0 2 4 6

Observed Value

Figure B7. Histogram and Q-Q Plot of willingness to approach (faces).
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Appendix C

Histogram of residuals (liking)
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Figure C1. Histogram, QQ-Plot and residual plot of the residuals for liking (in the main anal-

ysis for artworks).
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Histogram of residuals (valence)
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Figure C2. Histogram, QQ-Plot and residual plot of the residuals for valence (in the main

analysis for artworks).



THE VERTICAL DIMENSION IN ART AND FACE PERCEPTION

Histogram of residuals (artquality)
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Figure C3. Histogram, QQ-Plot and residual plot of the residuals for art quality (in the main
analysis for artworks).
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Histogram of residuals (attractiveness)
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Figure C4. Histogram, QQ-Plot and residual plot of the residuals for attractiveness (in the
main analysis for faces).
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Histogram of residuals (willingness to approach)
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Figure C5. Histogram, QQ-Plot and residual plot of the residuals for willingness to approach
(in the main analysis for faces).
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Figure C. Histogram of height difference for faces (M = 63.67, SD = 219.53; N = 344).
Height difference was calculated as with the artworks. For the analysis, it was centered and
entered in m. The histogram depicts N = 344 numbers of observations.
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Abstract

Research on metaphors and embodiment suggests, that concepts of affect might be associated
with the vertical dimension: this conceptual mapping can be summarized as “positive = high/
up”, and “negative = low/ down”. We investigated, if—congruent with that mapping—
emotionally valent artworks might be liked more when looked up or down at. Additionally, in
everyday life we look up or down at other faces; usually men are taller than women. Building
up on research on viewing angles towards (male and female) faces, we investigated if looking
up at men and looking down at women might make them appear more attractive. Since an
average woman looks up at an average man and vice versa, it was assumed that this interac-
tion would interact with participant’s sex, t00. In this study, participants rated artworks re-
garding liking, valence, familiarity, and art quality, and faces regarding attractiveness, famili-
arity, and wanting (willingness to approach). Those were presented in two different height,
low and high, and eye height of every participant got measured. For the artworks, regarding
the research question, revealed an effect of viewing angle, in that looking down at artworks
increased their quality. In exploratory analyses, we found interactions with, for example, fa-
miliarity and participant’s sex. Some of those results were incongruent with what we ex-
pected, and possible alternative consequences of head tilt are discussed. For faces, we found
no influence of viewing angle. Results and limitations of the study design, including ad-

vantages and disadvantages of such a “real” setting, are discussed.

Key words: Verticality, Metaphors, Affect, Artworks, Embodiment, Conceptual Metaphor
Theory, Body posture, Viewing Angle, Body Height, Eye Height, Faces, Attractiveness
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Kurzzusammenfassung

Metapher- und Embodimentforschung fand, dass Konzepte von Affekt mit der vertikalen Di-
mension verbunden sein konnten: diese konzeptuelle Passung kann als ,,positiv = hoch oder
oben“, und ,,negativ = niedrig oder unten“ zusammengefasst werden. Wir haben untersucht,
ob—kongruent mit dem genannten Konzept—emotional valente Kunstwerke mehr gemocht
werden, wenn zu ihnen herauf- oder herabgeschaut wird. Im alltaglichen Leben schauen wir
auf andere Gesichter herauf oder herab; dabei sind Méanner Ublicherweise groRer als Frauen.
Aufbauend auf Forschung zu Betrachtungswinkeln auf (ménnliche und weibliche) Gesichter,
haben wir untersucht, ob es mannliche Gesichter attraktiver macht, zu ihnen hinaufzuschauen,
und ob es weibliche Gesichter attraktiver macht, zu ihnen hinabzuschauen. Da eine durch-
schnittliche Frau zu einem durchschnittlichen Mann heraufschaut, sowie entsprechend an-
dersherum, sollte diese Interaktion auch mit dem Geschlecht der VVersuchsperson interagieren.
In dieser Studie bewerteten Versuchspersonen Kunstwerke beziiglich Gefallen, Valenz, Ver-
trautheit und Qualitat, und Gesichter beziiglich Attraktivitat, Vertrautheit und Wollen (das
Gesicht kennenzulernen). Diese wurden in zwei verschiedenen Hohen prasentiert, niedrig und
hoch, und die Augenhdhe der Versuchspersonen wurde gemessen. Bezlglich der Fragestel-
lung bei den Kunstwerken, fanden wir einen Effekt des Betrachtungswinkels, nach dem
Kunstwerke zu denen heruntergeschaut wurde, als qualitativ hochwertiger eingestuft wurden.
Bei explorativen Analysen fanden wir Interaktionen mit z.B. Vertrautheit und Geschlecht der
Versuchsperson. Einige von diesen Ergebnissen waren inkongruent mit dem, was wir erwartet
hatten, und mogliche, alternative Konsequenzen von Kopfneigung werden diskutiert. Beziig-
lich der Gesichter fanden wir keinen Einfluss des Betrachtungswinkels. Ergebnisse und Limi-
tationen beziiglich des Studiendesigns, inklusive der VVor- und Nachteile solch eines ,,realen*

Settings, werden diskutiert.

Schlusselworter: Vertikalitat, Metaphern, Affekt, Kunstwerke, Embodiment (Verkorperung),
Conceptual Metaphor Theory, Korperhaltung, Betrachtungswinkel, Kérperhdhe, Augenhéhe,
Gesichter, Attraktivitat



