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Chapter

Emotional Intelligence,
Identification, and Self-Awareness
According to the Sphere Model of
Consciousness
Patrizio Paoletti and Tal Dotan Ben-Soussan

Abstract
While emotion and cognition were previously considered separate concepts,
current research demonstrates an interplay between them. In the current chapter,
we discuss the importance of the body in relation to emotional intelligence (EI) and
executive functioning. In particular, we address a specific movement meditation
called Quadrato Motor Training (QMT), which has been shown to enhance emotion regulation and neurocognitive functions. We then examine the importance of
emotion regulation in the context of the Sphere Model of Consciousness (SMC)
and related neurocognitive studies. The SMC is a neuro-phenomenal model of
consciousness based on three main axes: Emotion, Time, and Self-Determination. It
presents all phenomenal experiences in a sphere-shaped matrix, aiming to account
for different interactions among the axes. Through this model, the processes leading
to improved EI can be framed in a general theory of consciousness and described
in relation to the three axes. We discuss three key concepts in relation to the SMC:
(1) EI; (2) identification, namely excessive self-involvement or feeling caught up
by experience (3) self-awareness, or awareness and management of ongoing inner
processes.
Keywords: emotional intelligence, regulation, executive functions, attention,
Sphere Model of Consciousness (SMC), Quadrato Motor Training (QMT), waiting,
identification, self-awareness

1. Introduction
Emotional Intelligence (EI) is a relatively new concept, related to emotion and
cognition [1], which has been defined as the ability to (1) perceive accurately,
appraise, and express emotion; (2) access and/or generate feelings when they facilitate thought; (3) understand emotion and emotional knowledge; and (4) regulate
emotions to promote emotional and intellectual growth [2]. Emotional intelligence
plays an important role in daily life and can significantly impact our own quality
of life and that of those around us [3]. However, relatively little is known about the
cognitive processes underlying EI, and about how EI can enable better management
of cognitive resources.
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In the present chapter, we aim to address the cognitive processes underlying EI
and to suggest new ways to improve it. To this end, we attempt to place the building
blocks of EI in the wider context of a model of embodied consciousness. In addition, we look at an example of EI “in action,” namely, a specific movement meditation, to further investigate embodied consciousness and executive functions.

2. Emotion and consciousness
Many scholars view emotion and consciousness as conjoined (e.g., [4–8]), since
each conscious state is endowed with some form of emotion, to the point that even
the perceptual representation of everyday objects carries subtle affective tone [9].
Research indicates that emotions are manifested by physiological, cognitive, and
behavioral changes [10], and that they can have both positive and negative valences
[11]. If, for example, you are given an unexpected gift, you will probably be surprised. Your surprise will be expressed at three levels: physiological (e.g., accelerated heartbeat, which in different circumstances and interpretations can have either
negative or positive valence); cognitive (e.g., thoughts about the person who gave it
to you and maybe the reason why), and behavioral (e.g., impulsively open the box).
It is therefore generally agreed that emotional states bear two important phenomenal features, one mental and the other bodily. Schachter and Singer [12], for
example, described emotional experience as a combination of general arousal and
cognitive attribution regarding the cause of this arousal. Similarly, Damasio [4]
views emotional experience as a combination of sensory changes that occur in the
viscera and internal milieu (which he calls emotions) and the mental image of these
sensory patterns (which he calls feelings). Similarly, Lambie and Marcel [5] define
any emotional state as the combination of readiness for action (and its representation) and evaluative description (a mental representation). The first includes
neural and somatic systems that are activated in response to stimuli, the second
is an appraisal that leaves a record of how one’s concerns, or one’s self, have been
affected. These theories, by linking together bodily states and cognitive features to
explain emotions, create a body-emotion-mind triad (see Figure 1).

Figure 1.
Adapted from [13, 14].
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3. The cognition-emotion-bodily motion triangle
To date, as noted above, EI has mainly been examined in the context of emotion
and cognition. Yet, given that the body also has an important part in embodied
cognition and consciousness, it should be considered part of the equation [13–15].
Our simplified model (see Figure 1) links the three trajectories of bodily motion,
cognition, and emotion, to indicate their interdependent contribution to the
enhancement of self-awareness, which is considered the basis of EI [14, 16].
Each of these three trajectories has been linked to increased neuronal synchronization, which in turn is considered a marker of brain integrity, and connected to
enhanced moral problem-solving, greater emotional stability, peak experiences,
and flow [17, 18]. In fact, neuroscientific studies have demonstrated that our brain
can be regarded as fragmented, and that increased neuronal synchronization
can enhance internal integrity [17]. This is especially the case within the alpha
(8–12 Hz) band, which is related to cognitive flexibility, attention, and self-awareness [19, 20].
In the past, each trajectory has been examined separately in relation to neuronal
synchronization: the connection between enhanced neuronal synchronization and
cognitive change [21] and consciousness [22, 23]; the connection between increased
neuronal synchronization, consciousness, and dopamine secretion following mental training [24]; and the importance of awareness and being embodied to awaken
consciousness [25].
Considering the importance of embodied cognition and consciousness, to suggest new ways for improving EI, we now move on to examine a specific movement
meditation practice called Quadrato Motor Training (QMT). QMT has previously
been investigated from molecular, electrophysiological, and psychological perspectives, and has been found to improve perception of time and self-regulation of
affect, and to enhance neuronal synchronization [26].

4. EI in the body: the case of quadrato motor training
QMT is a sensorimotor training protocol that is conducted on a 50 × 50 cm
square placed on the floor (see Figure 2), and requires smoothly executed, goaldirected behavior in response to verbal instructions separated by short varied
interstimulus intervals (ISIs), which are known to increase the duration of attention
[27]. “Active waiting” is defined as the general state required of a QMT practitioner.

Figure 2.
Quadrato Motor Training (QMT). A. A graphical illustration of the QMT platform. B. A participant
performing QMT (on the Quadrex electronic platform), stepping in response to a verbal command.
3
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The practitioners is required to either produce or inhibit a motor response in the
Quadrato space (which has four corners named 1–4) based on specific verbal
instructions (e.g. “1–2,” which leads the practitioner to take a step forward from
corner number 1 to corner number 2; or “1–1” in which the practitioner should
inhibit the impulse to move and wait for the following instruction).
Thus a main feature of the QMT is inhibitory control needed to make a decision
related to the instruction, as well as required in continuing to the following instruction rather than stopping when a misstep occurs [28]. This type of inhibitory control is directly related to the ability to regulate emotions through attention when, for
instance, a mistake occurs or a distracting thought or inappropriate emotion arises,
requiring “active waiting” [29].
As we will see in more detail in Section 5.3, attention control and attention shifting, modulated with an optimal difficulty level, can allow practitioners to be more
‘body-centered’ and thus closer to a state of flow (see Section 5.4).
Diamond and Ling [30] have claimed that practices aiming to improve cognition
in general, and executive functions in particular, must not only recruit cognitive
resources but challenge them continually. Combining different skills appears to be
beneficial, as evidenced by research indicating greater improvements in executive
functioning as a result of combined cognitive, physical, and emotional engagement
[31, 32]. Diamond and Ling [33] further found that, compared to conventional
exercise, the addition of embodied mindful practices like QMT results in greater
improvement in executive functions. QMT-induced gains in ideational flexibility
likely result from motor and cognitive inhibition acquired through the cognitively
engaging motoric practice. We discuss this important topic, and its relationship
with attention, below in 5.3 and 5.4.
QMT has further been found to enhance self-efficacy [34, 35] and affect balance
[34], which are both closely related to higher-order cognitive functions and selfregulation [36, 37]. The acquisition of emotion regulation abilities, one of the main
features of EI [1], is considered a critical developmental milestone. Emotion regulation is closely related to attention [38, 39] and contributes to a healthy lifestyle [3].
For example, emotional stimuli can modulate the time course of temporal
representations. In the context of QMT, this could suggest that the required emotion regulation (e.g. the necessity to deal with uncertainty and the fear of making an
error, call yourself back and go on with the QMT session when making a mistake)
could be related in a way to temporal precision essential in the task.
Noteworthy in this context is the fact that studies report improved emotional
regulation [40] following different mental attention training regimens, in parallel
to activation in neural areas that are closely linked to motor learning, including the
cerebellum [41–43]. When the cerebellar timing function is disrupted, the information processing stream becomes desynchronized, which can lead to a range of psychopathological conditions [44]. Enabling or actively stimulating cerebellar oscillations
through specifically structured sensorimotor training, such as the QMT, can normalize cerebellar activity and therefore enhance emotional and cognitive functions [23].
In the following section, we detail the connection between state of awareness,
attention, flow, and increased emotional well-being, utilizing the Sphere Model of
Consciousness.

5. The sphere model of consciousness
The Sphere Model of Consciousness [45] offers a symbolic representation of the
phenomenology of consciousness based on the geometrical properties of spatial
coordinates within a sphere (see Figure 3).
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Figure 3.
The Sphere Model of Consciousness (adapted from [45–48]).

Each axis of the SMC represents the deployment and polarity of an aspect of
experience. The central place in the sphere represents an equilibrium point of the
three axes of time, emotion and self-determination [45], and it is regarded in the
model as a state of “Overcoming the Self,” that is, a state of neutrality and detachment from the usual experiences of future-past (time axes), pleasant-unpleasant
(emotion axes) polarities of the Narrative self, as well as of the more embodied
Minimal Self [45, 49]. Briefly, the Minimal Self has a short temporal extension
and is endowed with a sense of action, property, and first person nonconceptual
content, while the Narrative Self involves personal identity and continuity through
time and includes conceptual content. Overcoming of the Self constitutes a third
state designated by the SMC, in which all sense of self disappears.
With this model as a foundation, we can now deepen our discussion of the emotion axis and its interaction with the other two axes.
5.1 Emotion axis and the conditioning of emotions
According to the SMC, the possible interactions between the emotion axis and
both the time and self-determination axes express all the phenomenology of emotional experience. Autobiographical experiences do not exist as a neutral recording
of a set of perceptions, nor does the brain normally produce emotionally neutral
predictions. Rather, these recordings and projections inevitably have a certain
emotional coloring [4–8, 45, 49]. Even in the case of emotions, there is a crucial
interpretative function, which might be related to EI.
As noted above, several proposed models converge in describing an interpretative process that is integral to emotional experience. This interpretative process, in
the case of emotions, is based on two polarizations: pleasant versus unpleasant and,
from a psychological viewpoint, reward versus punishment (Figure 3). In fact, both
reward and punishment are characterized by a specific brain system, and can reinforce behavior and perception [50, 51]. Experiential avoidance is related to punishment/reward system, and is namely a set of strategies aimed to control and/or alter
internal experiences (e.g. thoughts, emotions, sensations, or memories) [52] which
5
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may provide a way to enhance EI abilities and neuronal changes, and thus perception
[53]. To apply strategies aimed at controlling and/or altering our internal experiences, the following abilities are necessary: (1) to perceive accurately, appraise, and
express emotion; (2) to access and/or generate feelings when they facilitate thought;
(3) to understand emotion and emotional knowledge; and (4) to regulate emotions
to promote emotional and intellectual growth [1].
5.2 Identification as a lack of self-determination
According to SMC, the intersection of the time and emotion axes produces a
two-dimensional flat, circular and repetitive life in which the repetition of experience is due to the dependence and the need for gratification, conditioned by the
interaction between emotional memories and projective experiences (Figure 4).
Dependence and need for gratification can each be seen as a lack of EI, which
results in a phenomenon that bonds together emotion and attention in what is
called, in this model, “identification” [54]. Visually speaking, identification is
represented in the SMC as the “decentralization” of the central point of the sphere
that takes place when the third axis is not involved in the experience.
If self-determination (vertical axis) is not involved through intentional sustained attention, the intersection will be expressed only by the first two axes, time
and emotion, and the intersection point can be “decentralized” and conditioned
through identification with memories and emotion. For example, if a person’s mind
is projected to a past unpleasant memory, it would be placed in the model at an
intermediate point between the past and the unpleasant polarities (see Figure 5).
In terms of the SMC, identification is described as an imbalance along one of
the axes. Attention is identified, from time to time, with elements of the past or the
future that are connected to emotional experiences, aspirations, or values, but it is
rarely divided between these elements and something else [15, 48]. In this regard, a
refinement of the concept of absorption is required, especially in differentiating it
from the concept of identification.
5.3 QMT, SMC, attention and self-awareness
As mentioned above, QMT is a sensorimotor training protocol that is conducted
on a 50 × 50 cm square, and requires smoothly executed, goal-directed behavior
in response to verbal instructions separated by short varied interstimulus intervals (ISIs).
Posner and Petersen [55] have defined attention as a complex cognitive system
encompassing three independent but related networks: (1) alerting, (2) orienting,
and (3) executive control, heightening (1) internal awareness, (2) focus towards
selective and salient inputs, and (3) towards conflict resolution and facilitating

Figure 4.
The “flat life” in which the repetition of experience cycles is determined by the interaction between emotional
memories and projective experiences; that is, a circuit that moves between dependence and the need for
gratification. Adapted from [45].
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Figure 5.
(A) The balanced condition, in which all three axes meet at the center of the sphere. (B) A unbalanced
condition, in which the intersection is only between the first two axes, that of time and emotion axes, and no
intentional self-determination (depicted by the dotted lines symbolizing the state of lack of voluntary activation
of the self-determination. Adapted from [54].

deconstruction of habitual responses, and planning, error detection, decision-making, and novel-response formation, respectively. In relation to this, it is important
to note that the cerebellum and the prefrontal cortex are preferentially activated
during difficult and/or new tasks that require our full attention, and they are less
activated during tasks in which the ‘automatic pilot’ is satisfactory [56, 57].
In fact, training to improve attention through mental practice and verbal labeling might recruit emotion regulation processes associated with the prefrontal cortex. Consequently, training might disrupt or inhibit automatic affective responses,
diminishing their intensity and duration [58, 59].
Utilizing Posner and Petersen’s [55] model of attention as a theoretical framework, we suggest that it is valuable to add attention control and attention shifting,
at an optimal effort level, to physical training paradigms, in a way which can allow
practitioners to be more ‘body-centered’ in a state of flow (see Section 5.4) empowering increased creativity, motivation, and enjoyment [18, 21].
Particularly in the context of movement meditations, it is worth mentioning that
attention is known to alter the appearance of objects and can affect facial attractiveness [60] and emotional information [39, 61, 62]. Studies suggest that attention
levels (i.e., automatic, identified, focused, or divided, [15, 48, 54] and related
brain frequencies and states can significantly alter emotional and cognitive perception [53].
More specifically, by working with the minimal bodily self through paradigms
like the QMT, which require us to be present in the current moment, we can
enhance emotional regulation and in turn increase EI. The tasks required of QMT
practitioners involve time perception and timing [63, 64], emotional regulation
[29], and the capacity to enhance self-determination through attention [65].
Keeping in mind that the central point in the sphere is thought to represent an
equilibrium state in which attention is divided between extrinsic and intrinsic
stimuli [45], it is notable that QMT requires intentional division of attention
between the internal object - the body - and external surroundings, as well as
sustained attention; together, these might lead to enhanced self-awareness, in which
the somatic focus is mediated by alpha modulation. This can lead to sensitization of
practitioners, allowing them to better detect and regulate when the mind wanders
from its somatic focus [21, 66]. Bringing the self to the current bodily state, which
is not projected by the Narrative Self to previous memories of the past, nor to future
projections, might allow us to become self-aware of those memories and projections
7
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and consequently free ourselves from their conditioning. As we will now see in
detail, body-centering could be related in QMT participants to the ideational flexibility that we mentioned in paragraph 4.
5.4 QMT, attention and flow
The improvement in ideational flexibility could have occurred because QMT
was more engaging than the tasks performed by control groups (verbal and simple
movement trainings, [21]), allowing participants to become bodily-centered in
a state of flow [67]. Flow can be defined as “a state of high attention occurring
during active performance. It is characterized by high creativity, as well as excellent
emotional, cognitive, and motor performance” [21, 67, 68]. In addition, previous
studies demonstrated that positive emotions, as compared to negative emotions, are
associated with enhanced divergent-thinking [69]. Furthermore, increased cognitive flexibility and creative thinking are associated with positive emotion, possibly
reflecting a change in selective attention [70]. Flow is closely related to selfactualization “peak experiences,” described by Maslow as memorable experiences
of happiness, fulfillment, and achievement that create a feeling of realizing one’s
human potential [18, 71]. More recently, Csikszentmihalyi [72] defined flow by “an
almost automatic, effortless, yet highly focused state of consciousness” (p. 110).
Thus, in accordance with Dietrich’s [18] claim that “only through the circuitous
route involving actual behavior can the explicit system come to embody an implicitly learned skill” (p. 754), by increasing the connection between the Narrative and
Minimal Selves, we can we improve self-awareness and, in turn, emotional regulation. Additional supporting evidence, although indirect, comes from the similarity
between the electrophysiological correlates of creativity and those of flow and exercise; namely increased frontal alpha activity [18]. Indeed, a significant correlation
between increased bilateral frontal alpha coherence and cognitive flexibility [21].
According to the SMC, self-awareness can be visually represented as a relationship between on one hand mind contents placed along the axes (polarities of time,
emotion and self-determination) and, on the other hand, the concentric circles
of the selves, that is how mind content are experienced in connection with which
dimension of the self. The highest degree of self-awareness is represented as an
equal relationship between the periphery and the center of the sphere, named
consciousness-as-such. Based on the SMC, we hypothesize that an equal relationship between consciousness and contents can be reached only intentionally.
Intentionality is needed to produce divided attention [15, 48, 54], which is needed
to manifest an equal relationship between consciousness and contents. In psychological research, self-awareness is often considered an expression of EI because
emotional ability is required in order to detach from emotional experiences, to
observe them and become self-aware, as discussed by Salovey and Mayer [1]. In
their model, there are four EI abilities that require self-awareness and lead to it.

6. Conclusion
Mayer, Caruso, and Salovey initially defined EI as the “ability to recognize the
meanings of emotions and their relationships, and to reason and problem-solve
on the basis of them” ([73], p. 267). In their view, EI “is involved in the capacity to
perceive emotions, assimilate emotion-related feelings, understand the information of those emotions, and manage them” ([73], p. 267). Later, they discussed the
“capacity to reason about emotions, and of emotions to enhance thinking,” noting
that “EI “includes the ability to accurately perceive emotions, to access and generate
8
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emotions so as to assist thought, to understand emotions and emotional knowledge,
and to reflectively regulate emotions so as to promote emotional and intellectual
growth” ([74], p. 197).
All of these abilities are grounded in self-awareness [14, 16]. One of the most
interesting things detected by research on self-awareness is the common illusion
that have it, also in the case of its absence [75]. In fact, there is a significant discrepancy between participants who believed themselves to be self-aware and those who
were actually found to be self-aware [75]. When we see ourselves clearly, we are
more confident and creative, make sounder decisions, build stronger relationships,
and communicate more effectively. We are also more likely to be honest, to be better
workers who get more promotions, and to be more effective leaders with more satisfied employees and more profitable companies [76–78]. It is therefore extremely
important to investigate how self-awareness and EI in general can be improved.
As illustrated by the case of QMT, specifically tailored movement meditation
trainings can be effective in improving self-awareness, and consequently cognitive and emotional regulation throughout the life span, encouraging harmonious
development of attentive and motivated minds in healthy bodies. This, in turn, is an
essential requirement for personal and social well-being.
The SMC provides an overall framework through which we can describe the
processes involved in improving self-awareness from a neurophenomenal perspective [45, 54, 65]. Accordingly, inner experiential self-awareness phenomena related
to meditative practices like QMT, as well as still meditation, can be represented
in terms of Time, Emotion, Self-determination and, most importantly, proximity
to the center of the sphere. Moving toward the center of the sphere means moving from the more projective dimension of Narrative Self, in which rumination is
related to DMN activity, to Minimal Self, in which we are more connected to the
present through the body. Being present to oneself is a prerequisite condition for
enhancing awareness of emotions and the ability to regulate them. The SMC has
an educative element, as it provides the practitioner with visual feedback with
respect to an inner position and, eventually, a way to move from it toward the
center [45, 54, 65].
In turn, these findings may also have practical implications for people’s daily life,
instead of negating stress or denying it, observing and verbalizing it in a conscious
way, can help move from the lower default way of reacting to stress to a more
forgiving and empathic way with ourselves and to the other [79, 80] and containing
way to approach the stimuli we are constantly receiving.
The current state of Covid pandemic, beyond its challenges, allows great opportunities for re-valuating life on our planet through strengthening resilience at an
individual level and assuming more responsibilities from a personal social perspective [81]. Strategies for coping with current stress can be diverse, such as, practicing
meditation and physical exercise [82, 83], and can be achieved for both adults and
children alike [56, 84, 85]. In sum, promoting enhanced self-awareness to inner and
outer experiences, regulation and acceptance [85, 86] can allow us to become more
emotionally intelligent and cope better with the world’s current requests.

9

The Science of Emotional Intelligence

Author details
Patrizio Paoletti and Tal Dotan Ben-Soussan*
Research Institute for Neuroscience, Education and Didactics, Patrizio Paoletti
Foundation, Assisi, Italy
*Address all correspondence to: research@fondazionepatriziopaoletti.org

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
10

Emotional Intelligence, Identification, and Self-Awareness According to the Sphere Model…
DOI: http://dx.doi.org/10.5772/intechopen.98209

References
[1] Salovey P, Mayer J D, Emotional

[10] Lewis M, Haviland-Jones M, Barrett

intelligence. Imagin. Cogn. Pers.
1990;9,185-211. DOI:10.2190/
DUGG-P24E-52WK-6CDG

L F, Handbook of Emotions. New York,
NY: The Guilford Press, 2008.
[11] Solomon R C, Stone L D, On

[2] Mayer J D, Salovey P, “What is

emotional intelligence?”. In: Salovey P,
Sluyter D (eds.), Emotional
Development and Emotional
Intelligence: Implications for Educators,
New York, NY: Basic Books, 1997,
pp. 3-31.
[3] Di Fabio A, Kenny M E, Promoting

Well-Being: The Contribution of
Emotional Intelligence. Front. Psychol.
2016;7:1182. DOI: 10.3389/
fpsyg.2016.01182
[4] Damasio A R, The Feeling of what

Happens: Body and Emotion in the
Making of Consciousness. New York,
NY: Harcourt Brace; 1999.
[5] Lambie J A, Marcel A J,

Consciousness and the varieties of
emotion experience: a theoretical
framework. Psychol.Rev. 2002;109:219259. DOI: 10.1037/0033-295X.109.2.219

"positive" and "negative" emotions. J.
Theory Soc. Behav. 2002;32(4):417-435.
DOI: https://doi.
org/10.1111/1468-5914.00196
[12] Schachter S, Singer J E, Cognitive,

social, and physiological determinants
of emotional state. Psychol. Rev.
1962;69:379-399. DOI:10.1037/h0046234
[13] Ben-Soussan T D, Paoletti P, In:

Béziau J Y, Gan-Krzywoszyńska K
(eds.). Proceedings of World Congress
on the Square of Oppositions, 5-9 May
2014, Pontifical Lateran University, City
of Vatican.
[14] Pesce C, Ben-Soussan T D, “Cogito

ergo sum” or “ambulo ergo sum”? New
perspectives in developmental exercise
and cognition research. In: McMorris T.
(ed.), Exercise-cognition interaction:
Neuroscience perspectives, London:
Elsevier Academic Press. p. 251-282.
DOI: https://doi.org/10.1016/
B978-0-12-800778-5.00012-8

[6] Panksepp J, Affective consciousness:

core emotional feelings in animals and
humans. Conscious. Cogn. 2005;14:3080. DOI: 10.1016/j.concog.2004.10.004

[15] Paoletti P, Crescere nell’eccellenza

[7] Barrett L F, Mesquita B, Ochsner K

[16] Bar-On R, The Bar-On model of

N, Gross J J, The experience of emotion.
Ann. Rev. Psychol. 2007;58, 373-403.
DOI: 10.1146/annurev.
psych.58.110405.085709
[8] Tsuchiya N, Adolphs R, Emotion and

consciousness. Trends Cogn. Sci.
2007;11:158-167.
[9] Lebrecht S, Bar M, Barrett L F, Tarr

M J, Micro-valences: perceiving
affective valence in everyday objects.
Front. Psychol. 2012;3:107. DOI:
10.3389/fpsyg.2012.00107
11

[Growing into Excellence], Rome, Italy:
Armando Editore, 2008.
emotional-social intelligence (ESI).
Psicothema, 2006;18:13-25.
[17] Travis F, Arenander A, Du Bois D,

Psychological and physiological
characteristics of a proposed objectreferral/self-referral continuum of
self-awareness. Conscious. Cogn.,
2004;13(2), 401-420. DOI: 10.1016/j.
concog.2004.03.001
[18] Dietrich A, Neurocognitive

mechanisms underlying the experience
of flow. Conscious Cogn. 2004;13:746761. DOI: 10.1016/j.concog.2004.07.002.

The Science of Emotional Intelligence

[19] Ben-Soussan T D, Paoletti P,

Philosophy, Art, Science, Economy
(PHASE) of self and internal integrity.
In: Béziau J Y, Buchsbaum A, Rey C
(eds.), Handbook of the 6th World
Congress and School on Universal
Logic, 21-26 June 2018, Vichy, France.
[20] Ben-Soussan T D, Marson F,

Piervincenzi C, et al., Correlates of
Silence: Enhanced Microstructural
Changes in the Uncinate Fasciculus.
Front. Psychol. 2020;8,11:543773. DOI:
10.3389/fpsyg.2020.543773
[21] Ben-Soussan T D, Glicksohn J,

Goldstein A, Berkovich-Ohana A,
Donchin O, Into the square and out of
the box: the effects of Quadrato Motor
Training on creativity and alpha
coherence. PLoS One, 2013;8:e55023.
DOI: http://dx.doi.org/10.1371/journal.
pone.0055023.
[22] Varela F, Lachaux J P, Rodriguez E,

Martinerie J, The brainweb: phase
synchronization and largescale
integration. Nat. Rev. Neurosci.,
2001;2:229-239. DOI: 10.1038/35067550
[23] Ben-Soussan T D,

Carducci F, Increased cerebellar volume
and BDNF level following quadrato
motor training. Synapse. 2015;6:1-6.
DOI: http://dx.doi.org/10.1002/
syn.21787.
[27] Leckart B T, Levine J R,

Goscinski C, Brayman W, Duration of
attention: the perceptual deprivation
effect. Percept. Psychophys. 1970;7:163164. DOI: https://doi.org/10.3758/
BF03208649
[28] De Fano A, Leshem R, Ben-Soussan

T D, Creating an internal environment
of cognitive and psycho-emotional
well-being through an external
movement-based environment: an
overview of Quadrato Motor Training.
Int. J. Environ. Res. Public Health.
2019;16:2160. DOI: 10.3390/
ijerph16122160.
[29] Leshem R, De Fano A, Ben-Soussan

T D, The Implications of Motor and
Cognitive Inhibition for Hot and Cool
Executive Functions: The Case of
Quadrato Motor Training. Front.
Psychol. 2020;11:940. DOI: 10.3389/
fpsyg.2020.00940

Berkovich-Ohana A, Glicksohn J,
Goldstein A, A suspended act: increased
reflectivity and gender-dependent
electrophysiological change following
Quadrato Motor Training. Front.
Psychol., 2014;3. http://dx.doi.
org/10.3389/fpsyg.2014.00055.

[30] Diamond A, Ling D S, Conclusions

[24] Kjaer T W, Bertelsen C, Piccini P,

[31] Pesce C, Shifting the focus from

Brooks D, Alving J, Lou H C, Increased
dopamine tone during meditationinduced consciousness. Brain Res. Cogn.
Brain Res., 2002;13:255-259. DOI:
10.1016/s0926-6410(01)00106-9

quantitative to qualitative exercise
characteristics in exercise and cognition
research. J. Sport Exerc. Psychol.
2012;34:766-786. DOI: 10.1123/
jsep.34.6.766

[25] Thompson E, Varela F J, Radical

[32] Tomporowski P D, Pesce C,

embodiment: neural dynamics and
consciousness. Trends Cogn. Sci.,
2001;5:418-425. DOI: 10.1016/
s1364-6613(00)01750-2

Exercise, sports, and performance arts
benefit cognition via a common process.
Psychol. Bull. 2019;145.9:929. DOI:
10.1037/bul0000200

[26] Ben-Soussan T D, Piervincenzi C,

[33] Diamond A, Ling D S, Aerobic-

Venditti S, Verdone L, Caserta M,

exercise and resistance-training

12

about interventions, programs, and
approaches for improving executive
functions that appear justified and those
that, despite much hype, do not. Dev.
Cogn. Neurosci., 2016;18:34-48. DOI:
10.1016/j.dcn.2015.11.005.

Emotional Intelligence, Identification, and Self-Awareness According to the Sphere Model…
DOI: http://dx.doi.org/10.5772/intechopen.98209

interventions have been among the least
effective ways to improve executive
functions of any method tried thus far.
Dev. Cogn. Neurosci. 2019;37:100572.
DOI: 10.1016/j.dcn.2018.05.001.

following a focused breathing
induction. Behav. Res. Ther.
2006;44:1849-1858. DOI: 10.1016/j.
brat.2005.12.007
[41] Hölzel B K, Carmody J, Vangel M,

[34] Paoletti P, Glicksohn J, Mauro F, Di

Giuseppe T, Ben-Soussan T D, PHASE:
from art to neuroplasticity: the case of
embodied symbols. In : Beziau J Y, The
Arbitrariness of the Sign, Le Cours de
Linguistique Générale; January 9-13,
2017, Geneve. http://collegepublications.
co.uk/contents/ las00001.pdf
[35] Piervincenzi C, Ben-Soussan T D,

Mauro F, Mallio CA, Errante Y,
Quattrocchi CC, et al. White matter
microstructural changes following
quadrato motor training: A longitudinal
study. Front. Hum. Neurosci.
2017;11:590. DOI: 10.3389/
fnhum.2017.00590
[36] Kessler E M, Staudinger U M,

Affective experience in adulthood and
old age: The role of affective arousal and
perceived affect regulation. Psychology
and aging, 2009;24.2:349. DOI: 10.1037/
a0015352
[37] Schunk D H, Zimmerman B J,

Influencing children's self-efficacy and
self-regulation of reading and writing
through modeling. Reading & writing
quarterly. 2007;23.1:7-25. DOI: https://
doi.org/10.1080/10573560600837578
[38] Viviani R, Emotion regulation,

attention to emotion, and the ventral
attentional network. Front. Hum.
Neurosci. 2013;7:746. DOI: 10.3389/
fnhum.2013.00746

Congleton C, Yerramsetti S M, Gard T,
et al., Mindfulness practice leads to
increases in regional brain gray matter
density. Psychiatry Research,
2011;191:36-43. DOI: 10.1016/j.
pscychresns.2010.08.006
[42] Pagnoni G, Cekic M, Age effects on

gray matter volume and attentional
performance in Zen meditation.
Neurobiological Aging, 2007;28:16231627. DOI: 10.1016/j.
neurobiolaging.2007.06.008
[43] Vestergaard-Poulsen P, van Beek M,

Skewes J, Bjarkam C R, Stubberup M,
Bertelsen J, et al., Longterm meditation
is associated with increased gray matter
density in the brain stem. NeuroReport,
2009;20:170-174. DOI: 10.1097/
WNR.0b013e328320012a
[44] Schutter D J, Van Honk J, The

cerebellum on the rise in human
emotion. Cerebellum, 2005;4,290-294.
DOI: 10.1080/14734220500348584
[45] Paoletti P, Ben-Soussan T D, The

Sphere Model of Consciousness: From
geometrical to neuro-psychoeducational
perspectives. Logica Universalis.
2019;13(3):395-415. DOI: 10.1007/
s11787-019-00226-0
[46] Paoletti P, Flussi, territori, luogo

[Flows, territories, place]. Madeira,
Portugal: M.E.D. Ed., 2002.
[47] Paoletti P, Flussi, territori, luogo II

[39] Mishra M V, Srinivasan N,

Exogenous attention intensifies
perceived emotion expressions.
Neuroscience of consciousness,
2017;2017(1):nix022. DOI: 10.1093/
nc/nix022
[40] Arch J J, Craske M G, Mechanisms

of mindfulness: emotion regulation
13

[Flows, territories, place II]. Madeira,
Portugal: M.E.D. Ed., 2002.
[48] Paoletti P, Selvaggio A,

Osservazione—Quaderni di Pedagogia
per il Terzo Millennio [Observation:
Educational Notebooks on Pedagogy for
the Third Millennium], Perugia, Italy,
Ed. 3P, 2011.

The Science of Emotional Intelligence

[49] Berkovich-Ohana A, Glicksohn J,

The consciousness state space (CSS)—A
unifying model for consciousness and
self. Front. Psychol. 2014;5:341. DOI:
https://doi.org/10.3389/
fpsyg.2014.00341
[50] Uscinska M, et al. The Brain Stress

System in the Neurobiology of the “Dark
Side” of Addiction and Its Relation to
Neurodegeneration. In:
Neurodegenerative Diseases-Molecular
Mechanisms and Current Therapeutic
Approaches. IntechOpen, 2020.
[51] Shulze W, Predictive reward signal

of dopamine neurons. J. Neurophysiol.
1998;80(1):1-27. DOI: 10.1152/
jn.1998.80.1.1

Human Development. Oxford: Oxford
University Press, 2020, pp. 143-431.
[57] Rubia K, “Cool” inferior

frontostriatal dysfunction in attentiondeficit/hyperactivity disorder versus
“hot” ventromedial orbitofrontal-limbic
dysfunction in conduct disorder: a
review. Biol. Psychiatry, 2011, 69.12:
e69-e87. DOI: 10.1016/j.
biopsych.2010.09.023
[58] Hayes A M, Feldman G, Clarifying

the construct of mindfulness in the
context of emotion regulation and the
process of change in therapy. Clin.
Psychol. 2004;11, 255-262. DOI:
10.1093/clipsy.bph080
[59] Lutz A, Slagter H A, Dunne J D,

[52] Schultz W, Neuronal reward and

decision signals: from theories to data.
Physiol. Rev. 2015;95.3:853-951. DOI:
10.1152/physrev.00023.2014

Davidson R J, Attention regulation and
monitoring in meditation. Trends Cogn.
Sci. 2008;12:163-169. DOI: 10.1016/j.
tics.2008.01.005

[53] Davis Z W, Muller L, et al.

[60] Störmer V S, Alvarez G A, Attention

Spontaneous travelling cortical waves
gate perception in behaving primates.
Nature. 2020;587.7834:432-436. DOI:
10.1038/s41586-020-2802-y.

alters perceived attractiveness. Psychol.
Sci. 2016;27.4:563-571. DOI: https://doi.
org/10.1177/0956797616630964
[61] Pourtois G, Schettino A,

[54] Paoletti P, Ben-Soussan T D,

Reflections on Inner and Outer Silence
and Consciousness Without Contents
According to the Sphere Model of
Consciousness. Front. Psychol.
2020;11:1807. DOI: 10.3389/
fpsyg.2020.01807
[55] Posner M I, Petersen S E, The

attention system of the human brain.
Annu. Rev. Neurosci., 1990;13.1:25-42.
DOI: 10.1146/annurev.
ne.13.030190.000325
[56] Diamond A, Ling D S. Review of the

evidence on, and fundamental questions
About, Efforts to Improve Executive
Functions, Including Working Memory.
In: Novick J, Bunting M F, Dougherty M
R, Engle R W (Eds.), Cognitive and
Working Memory Training: Perspectives
from Psychology, Neuroscience, and
14

Vuilleumier P, Brain mechanisms for
emotional influences on perception and
attention: what is magic and what is not.
Biol. Psychol. 2013;92.3:492-512. DOI:
10.1016/j.biopsycho.2012.02.007
[62] Carretié L, Exogenous (automatic)

attention to emotional stimuli: a review.
Cogn. Affect. Behav. Neurosci.
2014;14.4:1228-1258. DOI: 10.3758/
s13415-014-0270-2
[63] Ben-Soussan T D, Glicksohn J,

Gender-dependent changes in time
production following Quadrato Motor
Training in dyslexic and normal readers.
Front. Comput. Neurosci. 2018;29,12:71.
DOI: 10.3389/fncom.2018.00071
[64] Ben-Soussan T D, Glicksohn J, De

Fano A, Mauro F, Marson F, Modica M,
Pesce C, Embodied time: Time

Emotional Intelligence, Identification, and Self-Awareness According to the Sphere Model…
DOI: http://dx.doi.org/10.5772/intechopen.98209

production in advanced Quadrato and
Aikido practitioners. PsyCh journal.
2019;8(1):8-16. DOI: 10.1002/pchj.266
[65] Paoletti P, Ben-Soussan T D,

Glicksohn J, Inner navigation and theta
activity: from movement to cognition
and hypnosis according to the sphere
model of consciousness. In: Mordeniz C
(ed.) Hypnotherapy and hypnosis.
IntechOpen, 2020. DOI: 10.5772/
intechopen.92755

[73] Mayer J D, Caruso D, Salovey P,

Emotional intelligence meets traditional
standards for an intelligence.
Intelligence, 1999;27,267-298. DOI:
https://dx.doi.org/10.1016/
S0160-2896(99)00016-1
[74] Mayer J D, Salovey P, Caruso D R,

Emotional intelligence: Theory,
findings, and implications.
Psychological Inquiry, 2004;60:197-215.
DOI: 10.1207/s15327965pli1503_02

[66] Kerr C E, Sacchet M D, et al.,

[75] Eurich T, Insight: Why we're not as

Mindfulness starts with the body:
somatosensory attention and top-down
modulation of cortical alpha rhythms in
mindfulness meditation. Front. Hum.
Neurosci. 2013;7:12. DOI: https://doi.
org/10.3389/fnhum.2013.00012

self-aware as we think, and how seeing
ourselves clearly helps us succeed at
work and in life. New York:
Currency, 2017.

[67] Mosing M A, Pedersen N L,

Cesarini D, Johannesson M,
Magnusson PKE, et al., Genetic and
environmental influences on the
relationship between flow proneness,
locus of control and behavioral
inhibition. PLoS One, 2012;7:e47958.
DOI: 10.1177/1753193414548965

[76] Church A H, Managerial Self-

Awareness in High-Performing
Individuals in Organizations. J. Appl.
Psychol. 1997;82,2:281-292. DOI: https://
doi.org/10.1037/0021-9010.82.2.281
[77] Bass B M, Yammarino F J,

[68] Csikszentmihalyi M, Flow: The

Congruence of Self and Others’
Leadership Ratings of Naval Officers for
Understanding Successful Performance,
Appl. Psychol. 1991;40,4:437-454. DOI:
10.1111/j.1464-0597.1991.tb01002.x

psychology of optimal experience. New
York: Harper Collins; 1990.

[78] Okpara A, Edwin A M, Self-

[69] Vosburgm S K, The effects of

positive and negative mood on
divergent-thinking performance. Creat.
Res. J. 1998;11: 65-172. DOI: https://doi.
org/10.1177/2158244015592679
[70] Rowe G, Hirsh J, Anderson A,

Positive affect increases the breadth of
attentional selection. PNAS,
2007;104:383-388. DOI: 10.1073/
pnas.0605198104
[71] Maslow A H, Cognition of being in

the peak experiences. J. Genet. Psychol.
1959;94:43-66. DOI:
10.1080/00221325.1959.10532434
[72] Csikszentmihalyi M, Creativity.

New York: Harper Perennial; 1996.
15

Awareness and Organizational
Performance in the Nigerian Banking
Sector, EJRRES. 2015;3,1:53-70.
[79] Lamm C, Batson C D, Decety J, The

neural substrate of human empathy:
effects of perspective-taking and
cognitive appraisal. J. Cogn. Neurosci.
2007;19(1):42-58. DOI: 10.1162/
jocn.2007.19.1.42
[80] Paoletti P, L’intelligenza del cuore

[The intelligence of the heart]. Milan,
Italy: BUR, 2019.
[81] Aarts E, Fleuren H, Sitskoorn M,

Wilthagen T, The new common: How
the Covid-19 pandemic is transforming
society. Tilburg: Tilburg
University, 2020.

The Science of Emotional Intelligence

[82] Schutte N S, Malouff J M,

Emotional intelligence mediates the
relationship between mindfulness and
subjective well-being. Psychol. Rep.
2011;50(7):1116-1119. DOI: https://doi.
org/10.1177/0033294116649707
[83] Saklofske D H, Austin E J, Rohr B A,

Andrews J J, Personality, emotional
intelligence and exercise. J. Health
Psychol. 2007;12(6):937-948. DOI:
10.1177/1359105307082458
[84] Tang Y Y, Posner M I, Rothbart M

K, Meditation improves self-regulation
over the life span. Ann. N. Y. Acad. Sci.
2014;1307:104.
[85] Chu L C, The benefits of meditation

vis-à-vis emotional intelligence,
perceived stress and negative mental
health. Stress Health.
2010;26(2):169-180.
[86] Hyland P K, Lee R A, Mills M J .

Mindfulness at work: A new approach to
improving individual and
organizational performance. Ind. Org.
Psychol. 2015;8(4):576.

16

