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Abstract- Emotional congruence and Embodiment have been well documented in literature (Barsalou, 2008, 2009; Casasanto &
Dijkstra, 2010). Certain dimensions of stimuli such as Horizontality seem linked to the reading direction of an individual (Phaf &
Rotteveel, 2009), while others seem rather bound to biologically programmed factors such as life detectors in the environment
(Westhoff & Troje, 2006). Authors of the present paper aimed to contribute theoretically to this debate by presenting a brief review
of the literature and reflecting upon previous findings whereas implementing the question of Motion, for which they believe certain
patterns could be embodied.
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I. INTRODUCTION

Contrary to the common idea that Communication is essentially verbal, introduced in the society by psychoanalysts, studies
on Communications’ ins and outs showed that most of it is played by non-verbal components ™. Thus, certain stimuli seem
more related to certain emotions, this is commonly referred to as emotional congruence . As a reminder, Bower asked
participants to recall childhood memories while they were experiencing either a happy or a sad mood, both induced by
hypnosis. On the following day, he asked them to judge the positivity/negativity of recalled events. Results showed that in the
“happy mood” condition, 92% were judged as pleasant events whereas in the “sad mood” condition, 55% were judged as sad
events. Basically, the term “congruence” defines the relationship between an emotional state and a cognitive outcome.
Research showed that motion patterns executed by political figures could influence the assessment of their personality ©!. This
finding was already present in ancient Greek scriptures such as in Aristotle ™ who stated that an orator could lead the crowd
more efficiently by using facial mimicry and body gestures. The Roman philosophers Cicero ! and Quintilian © also noticed
the potency of facial and body movements on the speech cogency. All these authors reminded the reader that communication
in humans is essentially non-verbal and hence, it is important to comprehend what impacts on the perception of a viewer.
Therefore, the aims of the present paper were (i) to briefly summarize the literature about embodiment, and (ii) try to
comprehend the Motion/Emotion interactions as if they were results from the previously stated phenomenon. As said by
Musso [, Communication is made of a source which transmits a message to a receiver through a channel. A point that is often
forgotten by the source is the repercussion that the receiver holds on her via feedbacks. This involves the idea that invoking
positive emotions in the audience when making a presentation should lead to better results in terms of performance and
persuasion. Hence, one could wonder about how to convey positive emotions in a reader/viewer ! or even a patient in the case
of psychotherapies. This is probably why research on embodiment has become such an issue these past 10 years.

Embodiment or Embodied cognition can be defined as a reflection of the argument that the motor system influences our
cognition, just as cognition influences bodily actions. A considerable body of research in the field of Embodied or Grounded
Cognition  * has demonstrated how certain dimensions of perceived stimuli are related to emotional processes. Among them,
the most documented are probably the Verticality, Horizontality and Flexion/Extension dimensions M. We shall refer to the
last dimension as “executed Movement” in this paper. As we are interested in non-verbal visual perception only, the
dimensions which are presented are the Verticality and Horizontality consistencies. It is argued, by presenting literature points
which emphasize the emotional congruence linked to perceived motion, that certain Motion patterns could also be embodied.

Il. VERTICALITY AND EMOTIONAL CONGRUENCE: THE UP VS. DOWN “ANCESTRAL” PROBLEM

Authors showed that vertical motion of the participant’s head induced a better recall for words than horizontal motion *2.
In their study, participants had to learn words that were presented to them in auditory form via headphones. During the
presentation of these words the participants had to shake, nod or make circular motion with their heads. Results indicated that
head-shaking and circular motion produced approximately the same effect namely, a bad recall for words. Instead, head-
nodding induced a better recall for words, which suggested that executed vertical motion was related to better performances.
Therefore, a Conceptual-Motor Compatibility (CMC) seems to exist in the way that the concepts represented by words were
strongly related to the motor action that was performed. In line with this assumption, Stepper and Strack ™! demonstrated that
after successfully achieving a task, adopting an upright body posture led to more pride than adopting a slumped-down posture.
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This provides further support for the idea that an upward motion or position shall improve positive emotions of the protagonist.
This raises the following question: “Will an object in the upper part of the visual field induce more positive emotions than if it
were in the lower part?” This question had been answered for the first time by Wapner, Werner, and Krus ™. These authors
randomly informed high school students that they received an A or an F score in an exam. Students were then asked to equally
bisect a luminous square. The study found that those who received an A showed an upward bias while those who received an F
demonstrated a downward bias. This indicates that inducing a positive mood in participants should induce a bias to see things
as upper than when people were induced to experience a negative mood. More recently, another study reported similar results.
Using an adult sample, Meier and Robinson ™! showed that positive words were processed faster when presented in an up
position whereas negative words were processed faster when presented in a down position. Results of the above-mentioned
experiments all lend support to the hypothesis that upward objects are seen as more positive and downward objects are
processed as more negative. Henceforth, playing on that dimension during a presentation could improve the effects of the
induced emotions. One could imagine presenting positive images, words or movie clips in the upper part of the screen and their
negative counterparts in its lower part. As stated and observed by Meier, Hauser, Robinson, Kelland, Friesen, and Schjeldhal
(€1 even divinity-related cognitions are highly linked to vertical perceptions as gods are always seen as up in the skies or
“Kingdom of Heaven” while devils are perceived as down in hell, whatever the civilization and related mythology. This
cultural reference of perception concerning cognitions linked to verticality is impressive. Another embodied dimension is
probably induced by the acquisition of language: Horizontality.

I11. HORIZONTALITY EMBODIMENT AS CORE CONSEQUENCES FROM READING ACQUISITION

Chokron and De Agostini " studied how reading habits can influence aesthetic preferences. They demonstrated that people

with a left-to-right reading habit (i.e., French) exposed a preference for rightward stimuli while individuals with a right-to-left
reading habit (i.e., Israelis) preferred leftward stimuli. These findings show that horizontal directionality of an object can
influence aesthetic affects implied by this object. Spalek and Hammad 8 showed the very same bias in an experiment on
English and Egyptian participants: English showed a left-to-right bias while it was inverted for Egyptians (i.e., right-to-left).
Nicholls, Orr, Okubo, and Loftus % showed that the spatial bias for a Likert scale was always true in the descending way,
namely, individuals definitely agreed more when the scale was descending (i.e., 5=>1) than when it was ascending (i.e., 1=>5).
This finding is particularly interesting as most of the emotional scales [e.g., PANAS; 20] are ascending. This could mean that
results found by most researchers in Psychology would be biased by the directionality of the scales. It could also explain why
studies investigating the subjective aspects of emotions show quite weak findings. Scales that shall be built in the future could,
for example, both use normal and inverted items in order to permit the checking of such a dimension. Furthermore, Eder and
Rothermund " link both the Verticality and Flexion/Extension to what they call Stimulus-Response Compatibility Effects. In
fact, these effects are similar to those obtained when there is a CMC. Namely, Eder and Rothermund assume that the upper and
lower positions could have acquired affective valence thanks to their frequent association with flexion and extension.
According to the literature [e.g., 22], positive emotions facilitate flexion (i.e., approach) responses while negative emotions
facilitate extension (i.e., avoidance) responses. Hence, the executed Movement responses became a tool for measuring the
emotional dynamics involved. Naturally, it has to be coupled with either physiological (e.g., Heart Rhythm Variability) or self-
reports in order to ensure that the Flexion/Extension fits well with the presupposed affiliated emotions. This is exactly what
Phaf and Rotteveel ¥ investigated in relation to the Horizontality dimension. They observed that Dutch participants (i.e., left-
to-right readers) were faster in executing a flexion for a left-to-right arrow than for a right-to-left one. These participants also
explicitly described the left-to-right arrow as more positive than the right-to-left one. Therefore, it seems that reading habits
highly condition the relationships between Horizontality and emotions.

As for Verticality, the educational program throughout language acquisition ought to be more important than other factors.
Certain people would ponder on whether these processes are innate or learnt. However, as for the chicken-egg riddle, which
consists in guessing whether the chicken or egg appeared first, it is impossible to know if language induced the
Verticality/Horizontality effects or biological predispositions involved the use of such metaphors in language. According to
Ramachandran 1, the evolutionary process of humans gave chronologically rise to: (i) tool use, (ii) use of fire, (iii) use of
shelters, (iv) language, and (v) use of theory of mind. Hence, one can easily assume that biological determinants had their
substance quite before the occurrence of language. In order to be a bit more convinced about this postulate, one needs to find a
non-verbal stimulus which triggers emotional dynamics. As a matter of fact, this has already been done by Rizzolati, Fadiga,
Gallese, and Fogassi ' who showed that a Macaque monkey looking at another one executing an action had certain neurons
(i.e., mirror neurons) firing as if it were the witness himself who made the action. These results were also found in humans .
One way of investigating such a complex topic was to work on neurologically troubled patients and this is exactly what
Ramachandran did during his career. Whilst most research on mirror neurons hypothesized that they were innately present in
the brain, very recent research " evidenced that they are probably rather the outcome of sensorimotor simulations. Noteworthy,
it is the same mechanism of sensorimotor simulation which is hypothesized to be the cause of embodiments *®. According to
Cook who relied on many studies %3 it is rather because of conditioning that results on mirror neurons were obtained than
because of an innate endowment, and as a matter of fact, above-mentioned studies reported that sounds associated to an action
sometimes activated mirror neurons even more than the execution of action itself. In fact, sensorimotor associations and
biological substrates are interactants, but the associations seem necessary for discharging in mirror neurons. It therefore could
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be interesting to study the perception of an action not only in terms of human/animal actions but also to bend over more basic,
elementary movements with the following query: “Is there an embodiment of perceived Motion such as there are embodiments
of Verticality and Horizontality?”

IV. LATE PLEAS IN FAVOR OF EMBODIMENT OF PERCEIVED MOTION

The first authors who investigated plain movements were Heider and Simmel ®% and Michotte B!, These authors found
that motion from several simple figures was never interpreted as only geometrical and almost always as an interaction between
the presented moving objects. Noteworthy, these studies have recently been interpreted as over-extensions of a theory of mind.
Heberlein and Adolphs ®* showed that a patient with bilateral amygdala damage did not anthropomorphize moving objects in
the film from Heider and Simmel B2, Yet, they did not investigate the effects of a single trajectory from a lonely object on the
interpretation of participants, a work that was somewhat executed by other scientists > 1. It seems that certain kinetic
structures are more related to certain emotions and Riméet al. demonstrated that there was an intercultural consensus. In fact,
the participants were shown eight different kinetic structures of motion and they had to assess the emotionality of each
structure. Riméet al. mentioned that there is a consensus between American, Belgian and Zairian participants without giving
more detail on the kinetic patterns. Visch and Tan 7 showed that movements from objects with slight angle deviations were
classified into drama and action films, while movements of larger angle deviations were rather classified into comedy. Before
these authors, Tremoulet and Feldman 28 exposed participants to the plain motion of a white disk on a dark background and
observed that individuals were prone to attribute animation to the disk when changes of speed and direction were combined.
Looking at the literature, it is easy to infer that animation attribution and emotional perception are highly intertwined. In short,
one needs potential animation attribution to experience an affective stance towards the seen motion, or at least, one needs to
raise the question of animation. For Troje and Westhoff !, a “Life detector” could exist in the brain of terrestrial animals. In
line with this assumption, authors showed that a four-day-old infant was already able to discriminate between a biological and
a non-biological motion %, That latter emphasizes the innateness of animation attribution and its would-be precedence over
emotional activations on the ontogenetic timeline. However, as Dessalles ™! stated it for language, there might also be an
instinct for relevant motion detection. This could partially explain the findings of Méary et al. as a four-day period is a very
small amount of time after birth. Lorenz "2 showed that ducklings which had just come into being followed the first moving
object (i.e., walking Lorenz or a rolling ball) they saw and continued to follow it as if it were their mother. He therefore talked
about the imprinting phenomenon, which can be defined as the footprint of biological processes shown in early behaviors.
While ducklings interpreted a moving duck-like shape when it went toward front like their duck mother, they probably
interpreted the same shape as an eagle when it came backward (i.e., towards them), if one refers to their panic attitudes.

In humans, running such experiments involving emotions is a complex issue for infant participants. Podevin ! showed
that children aged from 9 to 12 years-old were likely to give an emotional connotation to three specific patterns of motion
executed by a dark disk in a white background. Based on the same experimental paradigm, Chafi, Schiaratura, and Rusinek 4
exposed healthy adults to emotional faces which moved along these three trajectories of motion (i.e., Wave-like vs. Parabolic
vs. Translational) (see Figure 1).
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Fig. 1 The three patterns of motion used in [43, 44, 45].
(a) Parabolic, (b) Wave-like, and (c) Translational

Chafi et al. ™ showed, as Podevin ™3, that a wave-like motion is related to positive emotions while a parabolic motion is
related to negative ones. In their study, the emotional intensities of a surprised and a happy faces were enhanced when these
faces executed a wave-like motion. Invertly, the emotional intensity of a sad face was improved when it performed a parabolic
motion (see Figure 2).
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Fig. 2 Perceived intensity means and standard deviations for Surprised, Happy and Sad faces from [44]
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With regards to the translational motion, whether it was in [43] or in [44], this pattern had a neutral or slightly positive
connotation. More recent studies of Podevin et al. ! showed that the above-mentioned patterns of motion not only possess
emotional connotations but also influence the performances at cognitive and psychomotor tasks. Regarding the memorization
task, results indicated an interaction between the type of words (positive vs. negative vs. neutral) and the type of motion (wave-
like vs. parabolic vs. translational). However, this interaction did not lead to expected outcomes: the parabolic motion increased
the percentage of recalled positive words whereas the wave-like motion increased the percentage of recalled negative words
(see Figure 3). As a psychomotor task, authors used a serial subtraction and showed that the wave-like motion led to better
results than the parabolic and translational motion.

80
70
60
50
40 +—
30 T
20 +—
10 1
0
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N Mots neutres

% de mots rappelés

T T
Mouvement de Mouvement Mouvement de

vagues parabolique translation
Type de mouvement
Fig. 3 Percentage of recalled words depending on the type of motion (“Mouvement de vagues” = wave-like motion,

“Mouvement parabolique” = parabolic motion, “Mouvement de translation” = translational motion) and the type of words
(“Mots positifs” = positive, “Mots negatifs” = negative, “Mots neutres” = neutral) from [45]

Taken together, late findings on elementary motion research > “* %31 suggest that the same kind of emotional congruence
introduced by Bower ! could be responsible for the observed effects.

When one talks about an Emotion-Motion congruence, this means the implied idea that perceiving a plain elementary
motion could induce emotional dynamics. Data found by Podevin et al. **!, and others, would only be the tip of the iceberg.
More generally, we believe that congruence effects are the reflection of one dimension’s embodiment. For instance, one could
say that the relationships between an up position and positive words and between a down position and negative words % do
not only reflect the embodiment of Verticality, but first of all showed strong congruence effects between the position and the
emotional valence of presented words. As stated previously, the dimensions that are considered to be embodied are Verticality,
Horizontality and executed Movement Y. To these, we could potentially add certain perceived Motion. In effect, Casasanto
and Dijkstra ™ linked an upward movement of the arm with positive emotions and a downward movement of the arm with
negative emotions. However, these authors do not mention a potential embodiment of movement. Instead, they only discuss the
embodiment of Verticality to which their findings effectively gave support. From their results, the embodiment of executed
Movement “® and recent findings on elementary motion * *! an embodiment of perceived motion is supported. With
regards to the modeling of the relationship between Motion and Emotion, we believe that the “Associative Pathway” in the
SPAARS model of Power and Dalgleish ¥ could quite well represent the interactions between perceiving an elementary
motion and experiencing emotional dynamics.

Analogue Level
Associative Level

Output systems /

(physiological, motor, etc.)

Internal or External

Fig. 4 The Associative Pathway in the SPAARS model of [47]

Effectively, the Associative Pathway does not require the activation of the Schematic Level (i.e., appraisal) but only relies
on the activation of associative networks, hence giving rise to emotional processes implied in the Output systems. The
generation of emotion is explained by associative activations but these networks do not exclude a parallel appraisal which
could take place in the Schematic level. Associative networks’ effects can be put to light easily in experiments investigating
the relationships between the executed Movement response and another embodied dimension. Therefore, we suggest that
future research could investigate the CMC between pushing vs. pulling a lever and parabolic vs. wave-like motion.
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V. CONCLUSIONS

In sum, we think that embodiments are often reflected throughout emotional congruence. Thus, for a healthy European
adult, the “dimensional modality/emotional valence” associations highlighting embodiments are: up/positive, down/negative,
left-to-right/positive, right-to-left/negative, flexion/positive, extension/negative, wave-like/positive, and parabolic/negative.
We showed that perceived Motion (i.e., wave-like vs. parabolic) is an embodied dimension as much as executed Movement
(i.e., flexion vs. extension). This result is in line with recent findings in Neurosciences, especially in research investigating
mirror neurons ?* 1. Future research should study the link between perceived Motion, executed Movement, Verticality and
Horizontality.
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