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a b s t r a c t

Imitation plays a critical role in the development of intersubjectivity and serves as a prerequisite for
understanding the emotions and intentions of others. In our review, we consider spontaneous motor imi-
tation between children and their peers as a developmental process involving repetition and perspective-
taking as well as flexibility and reciprocity. During childhood, this playful dynamic challenges developing
visuospatial abilities and requires temporal coordination between partners. As such, we address syn-
chrony as form of communication and social signal per se, that leads, from an experience of similarity,
to the interconnection of minds. In this way, we argue that, from a developmental perspective, rhythmic
interpersonal coordination through childhood imitative interactions serves as a precursor to higher- level
social and cognitive abilities, such as theory of mind (TOM) and empathy. Finally, to clinically illustrate
our idea, we focus on developmental coordination disorder (DCD), a condition characterized not only by
learning difficulties, but also childhood deficits in motor imitation. We address the challenges faced by
these children on an emotional and socio-interactional level through the perspective of their impair-
ments in intra- and interpersonal synchrony.

� 2017 Elsevier Ltd. All rights reserved.
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1. Introduction

From a developmental perspective, the body, with its sensori-
motor abilities, is the fundamental medium through which we
interact with our environment. In this paper, we focus on motor
imitation, a bodily interaction critical to the development of
human intersubjectivity, particularly with respect to communica-
tion and precursory intentionality (Meltzoff and Gopnik, 1993;
Nadel and Potier, 2002; Meltzoff and Decety, 2003; Rogers et al.,
2005).

Imitation provides the sense of a shared experience and, accord-
ing to its aspects of ‘‘social mirroring, social modeling and self-
practice” in infancy, is a prerequisite of the self (Meltzoff, 1990).
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It is also a prerequisite for understanding the complex emotions,
intentions, and motives of others (Gallagher, 2001; Meltzoff and
Decety, 2003; Trevarthen and Aitken, 2001).

In this review, we explore, through a developmental lens, spon-
taneous motor imitation between children and their peers. Such
interactions reveal a playful dynamic, involving repetition and per-
spective taking (spatial viewpoint changes), driven by continuous
adaptation of behaviors, turn-taking, and position reversals (i.e.
in turn imitate and being imitated, Xavier et al., 2013). These
exchanges challenge the visual-spatial abilities of children and
require temporal precision with flexibility and adaptation in the
coordination between partners.

In this way, this dynamic process is characterized by continuous
partner reciprocity involving synchrony rooted in rhythmic inter-
personal coordination (Delaherche et al., 2012).

Synchrony will be presented as a form of communication and
social signal per se and as a facilitator of interpersonal affinity,
with an exploration of its potential to give rise to the interconnec-
tion of minds (Leclère et al., 2014). We argue that the rhythmic
interpersonal coordination involved in imitative exchanges serves
as a precursor to the development of empathy, the ability to share
the affective states of others, predict others’ actions, and stimulate
prosocial behavior. Finally, we apply our idea to developmental
coordination disorder (DCD), a neurodevelopmental condition
characterized by childhood deficits in rhythmic interpersonal coor-
dination and imitative abilities. We address the difficulties experi-
enced by these children on an emotional and socio-interactional
level through the perspective of their impairments in intra- and
interpersonal synchrony.
2. Peer imitation in children: A rhythmic interpersonal
coordination

During child development, early social interaction arises from
mimicry and is present at birth (Meltzoff and Moore, 1977). In this
instinctive process, an individual copies, or ‘‘mimics,” the behav-
iors of another (e.g., facial expressions, vocalizations, movements,
postures, gestures). Mimicry relies on the perception-action
coupling mechanism whose neural substrate corresponds to the
‘‘mirror neuron system” (Blakemore and Frith, 2003; Iacoboni and
Dapretto, 2006; Niedenthal, 2007). These neurons fire both when
an action is expressed and perceived by another (Gallese et al.,
1996; Rizzolatti et al., 1996). Mimicry constitutes a source of pri-
mary interpersonal engagement, a concept often referred to as
‘‘intersubjectivity” (Gallagher and Meltzoff, 1996; Gallagher, 2004),
which serves important social purposes such as communication,
bonding, and affiliation (Lakin and Chartrand, 2003). Intersubjectiv-
ity is also considered to be a powerful contributor to interpersonal
emotional transmission (Carpenter and Nielsen, 2008).

Meltzoff (2005) explains that imitation provides evidence that
observation and execution of human actions are innately coupled,
with the existence of a structural congruence between the percep-
tion of others and personal behavior. Similarly, Gergely et al.
(2002) contend that intentionality and the cognizance of one’s
own emotional states are the consequence of a continuous inter-
subjective ‘‘play of mirrors” between children and their parents
that persists throughout development.

This imitative parental relationship also extends to the relation-
ships between children and their peers. Between the ages of 12 and
18 months, children typically develop critical joint attention abili-
ties that establish a perceptual common ground for imitative inter-
action with others (Moore and D’Entremot, 2001; Tomasello,
2000). Imitation is, from mimicry, a dynamic process, involving
accurate and precise timing essential for reciprocal interactions
which can take the form of cooperative games in which a child
spatially and temporally coordinates his or her actions with a part-
ner. Nadel-Brulfert and Baudonnière (1982) and Nadel (2011)
highlight synchronous imitation between peers, initiated by mimi-
cry during the pre-linguistic period, as a significant hallmark in the
development of a child’s communication skills. Further, Wallon
(1956) writes on the subject of imitative play during early develop-
ment, noting the profound sociability of childhood, a time during
which emotion and its sharing appear as the first means of inter-
personal communication. He argues that these interactive
exchanges allow partners to individually overcome a state of spec-
ular confusion ‘‘in which the identity of the ego vacillates with that
of the alter ego.”

This apparent lack of self-other distinction thus leads to relative
uncertainty regarding the personal location of the experience. It is
interesting to note the link between this stage of child develop-
ment and autoscopic phenomena, heautoscopy (i.e., the encounter
with an alter ego) in particular, described in pathological condi-
tions such as hallucinations (Brugger, 2002). Further, imitative
movements can gradually lead to role reversal and reciprocity,
whereby each partner is able to identify his or her own purpose
and intentions.

These reciprocal imitative interactions reveal a playful dynamic,
involving repetition and perspective taking, driven by continuous
position reversals which challenge the visuospatial abilities of its
partners (Xavier et al., 2013). They require temporal adaptation
with unintentional interpersonal motor synchronization (Fogel,
1993; Ikegami and Iizuka, 2007; Wilson, 2005) rooted in rhythmic
coordination between individuals. This mutual adjustment also
requires flexibility and fluidity, with alternating periods of
continuity-discontinuity and engagement-disengagement.
3. Interactional synchrony: From the experience of similarity to
the connection of minds

Interpersonal coordination is typically defined as ‘‘the degree to
which the behaviors in an interaction are nonrandom, patterned, or
synchronized in both timing and form [simultaneous movements
or change of postures]” (e.g., Hove and Risen, 2009; Lakens,
2010). Interpersonal coordination is often divided in two funda-
mental components: behavior matching (i.e., similarity) and inter-
actional synchrony (Bernieri and Rosenthal, 1991). Behavior
matching is largely related to imitation, while interactional syn-
chrony refers, more specifically, to the adaptation of an individual
to the rhythms and movements of an interaction partner (Condon
and Ogston, 1967) and the degree of congruence between the
behavioral cycles of engagement and disengagement of the two
people (Condon and Ogston, 1967; Leclère et al., 2014).

Synchronization has been found to be a stable pattern in human
behavior (Richardson et al., 2005, 2007; Schmidt et al., 1990; van
Ulzen et al., 2008) and an important precursor to prosocial behav-
ior (Leclère et al., 2014). It has been shown to foster cooperation
(Valdesolo et al., 2010), enhance perceptual sensitivity toward
others, and lead to a more positive perception of the interaction
partner (Miles et al., 2010; Valdesolo et al., 2010; Kokal et al.,
2011).

In addition, synchrony plays a major role in the development of
affective regulation, social understanding, and empathy (Feldman,
2007a; Semin, 2007). From birth, children are motivated to
synchronously, and intersubjectively, engage in rhythmic actions
with others (Trevarthen, 1998, 2004, 2011, 2012). Interactional
synchrony is critical to infant–mother relationships and, as an
early-learned life experience, has been associated with improved
communication and prosocial behavior in typically developing
children (Siller and Sigman, 2002; Saint-Georges et al., 2013a;
Cirelli et al., in press). Mimicry, establishing a relationship by
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means of similarity (Singer and Lamm, 2009), is related to the con-
cept that others are ‘‘like me,” which, according to Meltzoff (2005),
is ‘‘the bedrock on which social cognition is built.” Further, during
childhood and adolescence, synchrony appears as a social
prerequisite for the successful achievement of collaborative goals
and the establishment of friendship (Hove and Risen, 2009;
Wiltermuth and Heath, 2009; Tunçgenç et al., 2015).

Several studies, mostly performed in adults, have shown that
the increase in communication, compassion, and altruistic behav-
ior during interpersonal synchrony may be the result of an experi-
ence of self-other merging (e.g., Valdesolo and DeSteno, 2011;
Kokal et al., 2009; Wiltermuth and Heath, 2009). Rabinowitch
and Knafo-Noam et al. (2015) demonstrated that three minutes
of synchronous tapping was sufficient to positively alter the senses
of similarity and closeness between children. Therefore, social
synchrony may function as a sign of interpersonal similarity,
which could allow individuals, for at least a brief period of time,
to perceive themselves in unity (Marsh et al., 2009; Lakens,
2010). In fact, this experience of similarity, which allows
‘‘simultaneous partial mutual access to internal states” (Semin,
2007), has been thought to be the first step toward the understand-
ing of others’ intentions and emotions (Feldman, 2007b; Chaby
et al., 2012; Tunçgenç et al., 2015).

This hypothesis has even been supported on a molecular level
by empirical research in the field of neuroscience. For example,
oxytocin (OT), a neuropeptide synthesized in the hypothalamus,
has been implicated in complex socio-cognitive behavior, such as
imitation, affiliation, and parenting (for review, Feldman et al.,
2015). Additionally, intranasal OT administration in humans has
been shown to enhance social information processing abilities
(e.g., facial emotion recognition) see Graustella and MacLeod
(2012) and, more specifically, repetitive, rhythmic, and syn-
chronous behaviors required for cooperation (De Dreu et al.,
2010; Arueti et al., 2013; Feldman et al., 2015). Specifically, one
study found that during father – infant synchronous exchanges,
OT administration to the father increased both father’s and infant’s
social behaviors (Weisman et al., 2012), which appeared to be
shaped by father’s affectionate touch and motionese (Weisman
et al., 2013).

Despite this biochemical insight, relatively little is known about
the neural mechanisms underlying interactional synchrony. The
first neurophysiological evidence demonstrating changes in infant
neural responses when observing others came from EEG studies on
the mu rhythm band oscillations (8–13 Hz), showing mu attenua-
tion during both action observation and execution (for review see,
Marshall and Meltzoff, 2011, 2014). Then, inspired by the discovery
of mirror neurons in macaque monkeys (Gallese et al., 1996), fMRI
studies revealed the existence of an imitative brain network in
humans that involved the superior temporal sulcus and fronto-
parietal regions (Iacoboni et al., 1999; for review, see Iacoboni,
2005). More recently, EEG hyperscanning methods have been used
to simultaneously record brain activity from two partners in differ-
ent social contexts and determine the means by which co-variation
in their neural activity relates to their behavioral interactions. In
adults, EEG synchronization between two brains has been found
in the alpha–mu frequency bands (8–13 Hz) when individuals are
engaged in synchronized action (e.g., imitation of hand move-
ments) (Dumas et al., 2010; Yun et al., 2012) or more spontaneous
social interaction (Delaherche et al., 2014). Synchrony has also
been found in the mirror neuron network, particularly in the ante-
rior cingular cortex (ACC), of the brains of parents in response to
videos depicting their own children but not to unfamiliar children
(Atzil et al., 2014).

Given this extant literature, it is clear that, as a dynamic phe-
nomenon, the detection and evaluation of synchrony in interper-
sonal contexts is critical to understanding the fundamentals of
social interaction. However, attempts to quantitatively assess
interactional synchrony have been largely limited to the manual
coding of movies (Leclère et al., 2014). On a global level, synchrony
has been studied through parent-infant interactions by means of
interaction and synchrony scales (see Leclère et al., 2014) and
video annotation software (e.g. Anvil software; Grynszpan et al.,
2003). From this research, three parameters have emerged as key
markers of synchrony: the degree of synchrony (i.e., the degree
of matching accuracy between the partners), the lead-lad syn-
chrony (i.e., who is driving the interaction) and the time-lag syn-
chrony (i.e., the temporal delay between changes in one partner’s
behavior and parallel changes in the other’s) (Feldman, 2007b;
Delaherche et al., 2012).

Of late, interactional synchrony has captured the interest of
researchers in the field of social signal processing (SSP) and
social robotics (see Chetouani, 2014). Computational methods
have been developed to record metrics (called ‘‘social signa-
tures”) during human–human or human–robot interactions.
Given that interactional synchrony involves multimodal signals
(e.g., vocalizations, smiles, gestures; see Chaby et al., 2012) pro-
duced more or less simultaneously, parent–infant interactions
have been analyzed through global computational methods
(e.g., non-negative matrix factorization; see Delaherche et al.,
2012) to decompose behaviors in short temporal windows and
quantify social interactions.

These methods have been proven to be valuable in the differen-
tial diagnosis of autism spectrum disorders (ASD) and other intel-
lectual disabilities (Saint-Georges et al., 2013b). They have also
been used to distinguish, based on motor activity, mother-infant
dyads with and without maternal neglect during free play early
interaction (Leclère et al., 2016; Avril et al., 2014). In a study of
human–robot interaction, a robot was programmed to produce a
random posture, which a participant was subsequently instructed
to imitate. By using a specific computational architecture, the robot
was able to learn by imitation. After a short period of interaction,
by the same token, when the participant produced a posture, the
robot would mimic him or her. Adults, typically developing (TD)
children, and children with ASD were recruited for participation
in the study and a ‘‘social signature” was generated for each partic-
ipant based on the number of neurons required by the robot to
learn by imitation (Boucenna et al., 2014). Results indicated that
the robot recognized and learned the postures of adults more
easily than those of children (both TD children and children with
ASD), thus indicating a developmental age effect. Additionally,
the robot had more difficulties (i.e., more neurons were recruited)
learning the postures of children with ASD (compared to TD chil-
dren) due to their highly variable movement. Interestingly, the
robot was able to detect subtle instabilities in the children’s pos-
ture (i.e., in the spatial and temporal micro-stability) that went
undetected by the therapist’s manual coding of the video. Thus,
these computational methods offer an interesting and promising
approach to the modeling of typical and pathological developmen-
tal trajectories of motor imitation.
4. Interpersonal rhythmic coordination in the development of
empathy

Motor imitation is a shared experience and prerequisite for the
understanding of others’ emotions and intentions (Meltzoff and
Decety, 2003; Decety and Meyer, 2008). Thus, it has been sug-
gested that imitative exchanges, derived from mimicry, could
underlie the development of theory of mind (TOM) and empathy
in children (Meltzoff and Decety, 2003). In the field of social cogni-
tion, the concept of TOM designates the cognitive processes that
allow the representation and understanding of one’s own states
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of mind (e.g., faiths, desires, intentions) and those of others as well
as the ability to predict one’s actions (Xavier et al., 2013). In con-
trast, empathy refers to several distinct processes that include
emotional sharing and the cognitive ability to recognize others as
intentional beings. As a corollary, it also requires the ability to dif-
ferentiate one’s own experience from that of others (Decety and
Meyer, 2008), which itself necessitates a sense of self-awareness
(Stern, 1989).

Empathy is grounded in emotional contagion, defined as ‘‘the
tendency to automatically mimic and synchronize facial expres-
sions, vocalizations, postures, and movements with those of
another person” (Hatfield et al., 1994). Consequently, people ‘‘catch
the emotions” of others as a result of afferent feedback generated
by elementary motor mimicry of others’ expressions. The cognitive
dimension of empathy, relates to processes involved in TOM, emo-
tion regulation, and executive functions (i.e. the processes that
serve to monitor and control thought and actions, including plan-
ning, cognitive flexibility, response inhibition, and resistance to
interference) (Decety, 2010). It is underscored by to the ability to
consciously simulate the subjective experience of others. Through
imitation, TOM arises along with the ability to understand others’
emotions, maintain conversations, develop social grace, lie, and
recognize when someone is lying (Gonzalez-Liencres et al., 2013).

We argue that rhythmic interpersonal coordination during imi-
tative exchanges contributes invaluably to the development of
empathy. Xavier et al. (2013) proposed a developmental model in
which empathy is conceptualized through peer interactions during
childhood. As described previously (see Part 2), from a develop-
mental perspective, motor imitation is a shared experience, leading
to an embodied representation of another’s emotional state. It
challenges the visuospatial abilities of the child. These abilities
are involved in the definition of empathy offered by Berthoz
(2004): the author proposes an original model in which he high-
lights the spatial dimension of empathy which corresponds to
the ‘‘acquisition of the capacity to manipulate space by changing
reference table (from ego to allocentric)” and finally to the ability
to integrate the experience of others into one’s own perspective.

Empathy, which includes an emotional (EC) and a cognitive
component (CC), as well as the self-other distinction (SOD), could
be viewed as the product of the spatial and temporal aspects of
spontaneous imitation. It should be stated that these two dimen-
sions should not be considered independently, because it is by
using visuospatial abilities that children can enroll synchronously
in the interaction. Interpersonal synchrony offers an experience
of merging, of similarity, corresponding to the emotional reso-
nance at the base of the EC.

Given that imitation is not the production of an exact copy of
another’s posture or behavior, but rather to produce a similar ver-
sion in which a part of oneself, albeit insufficiently individualized,
is inevitably present, each partner will gradually experiment with a
certain degree of self- / non-self-distinction, i.e. gradually draw a
distinction between their own movements, gestures, and inten-
tions from those of others. In addition, this differentiation is fos-
tered by the vacillating rhythmic cycles of engagement and
disengagement between the interaction partners. As such, we
argue that the imitative experience, involving rhythmic variations
and requiring continuous adaptation between partners, with shifts
between ego- and hetero-centered perspectives, may participate in
the development of executive functions (as above defined). On this
subject, Frick and Baumeler (2017) found a significant correlation
between perspective-taking and inhibitory control, a key aspect
of executive functions, both abilities showing developmental
progression into childhood (Davidson et al., 2006). In addition, on
the neuro-functional level, notwithstanding the structural
heterogeneity of the various sub-regions of the medial prefrontal
cortex, one can emphasize both the importance of its role in the
development of executive functions and in thinking about others
as ‘‘like me” as well as third-person perspective taking.

It is in this way that the SOD, corresponding to the ‘‘self–other
control,” (i.e., the ability to manipulate the extent to which self- or
other-relevant representations are activated during an interaction)
(De Guzman et al., 2015) and the CC, with the sense of agency and
perspective taking as well as the ability to integrate perspectives
could relate, according to the developmental perspective described
by Wallon, to the finality of this imitative process.

Interestingly, in the continuity of the human-robot interaction
experience related above (Boucenna et al., 2014), the same group
used another computational model with robot implementation to
explore the functional value of action imitation. They showed in
three different experiments using a mutual imitation task that
the robot was able to learn from an interactive experience involv-
ing mutual imitation. This mutual imitation experience allowed
the robot to recognize the interactive agent in a subsequent
encounter. These experiments using robots as tools for modeling
human cognitive development illustrate how person recognition
may emerge through imitative experience and intercorporeal map-
ping (Boucenna et al., 2016).

In order to illustrate our idea we address, in the last chapter, a
motor disorder characterized by coordination impairments, which
have a negative impact, at a social and emotional level, on the
child’s imitation capacities.
5. Rhythmic coordination impairments in developmental
coordination disorder (DCD)

Developmental Coordination Disorder (DCD), as described in
the DSM-5 (American Psychiatric Association, 2013), is a neurode-
velopmental condition characterized by impaired coordination and
motor control. Often described as ‘‘clumsy” or ‘‘awkward,” children
with

DCD have difficulties performing simple tasks involving coordi-
nated movement, (e.g., skipping, tying shoes, writing, using scis-
sors) as well as more advanced behaviors (e.g., imitation)
(Volman and Geuze, 1998). Their ‘‘clumsiness” often poses difficul-
ties in academic performance and their ability to care for them-
selves. Underlying these motor difficulties are visuo-spatial
oculomotor and gaze processing deficits and the inability to exe-
cute fluid, volitional movement (Mazeau, 2010; Sigmundsson
et al., 2003). Because of this lack of automation, the gestures of
children with DCD remain locked under attentional control with-
out an effective means of intentional motor expression, resulting
in jerky bodily motion, irregular gait, increased fatigability, and
lethargy (van der Linde et al., 2015; Crespo-Eguílaz et al., 2014).

Deficits in rhythmic intrapersonal coordination have also been
well established in DCD (Vaivre-Douret et al., 2011), namely the
inability to intrinsically couple sensory input to desirable motor
execution in fixed temporal succession (Mackenzie et al., 2008;
Volman and Geuze, 1998). Using an information processing
approach to motor control, several studies have discovered signif-
icant discontinuity in the rhythmic movements (e.g., tapping, clap-
ping, marching) of children with DCD in response to external
stimuli (e.g., De Castelnau et al., 2007; Lord and Hulme, 1987;
Volman and Geuze, 1998; Whitall et al., 2006). This discontinuity
has largely been attributed to the impaired visual-motor,
kinesthetic-motor, and auditorymotor capacities associated with
the condition (Mackenzie et al., 2008; Volman and Geuze, 1998;
Wilson and McKenzie, 1998). It is still unknown, however, whether
these performance difficulties are due to a fundamental inability to
coordinate sustained rhythmic motion or, rather, to deficits in the
sensory processing of stimuli and subsequent relay mechanisms
manifesting as expressive motor impairment (Mackenzie et al.,
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2008; Whitall et al., 2006). Regardless, it is clear that children with
DCD lack the temporal coordination of typically developing chil-
dren, which largely precludes them from achieving sustained pat-
terns of rhythmic behavior (Volman and Geuze, 1998).

DCD has also been associated with significant multisensory def-
icits in behavioral synchronization (Kelso, 1995; Wilson et al.,
2012). Wing and Kristofferson (1973) were among the first to show
that, in a task involving motor synchronization with an auditory
stimulus, children with DCD expressed greater variability in their
performance than did TD controls. This inability to achieve consis-
tent auditory-motor synchronization has since been strongly sup-
ported in the literature (e.g., Engström et al., 1996; Whitall et al.,
2008; Williams et al., 1992; Wilson et al., 2012). In another study
on visuoperception, children with DCD had more difficulties with
a visual tracking task that involved synchronization of their eye
movements with a moving object (Langaas et al., 1998). Volman
and Geuze (1998) similarly reported poorer synchronization
between finger movements and a visual stimulus in DCD. Taken
together, it is clear that several aspects of dynamic pattern stability
and synchronous behavior are markedly deficient in children with
DCD (De Castelnau et al., 2007; Wilson et al., 2012).

Beyond its impact on coordination, DCD may have a significant
impact on the global functioning of children, including deficits in
learning and social interaction (Jokic and Whitebread, 2011;
Mazeau, 2010). DCD has been shown to damage peer relationships
(Poulsen et al., 2008; Smyth and Anderson, 2000) and has been
linked to exclusion, social ostracism, and bullying (Cermak and
Larkin, 2002; Wagner et al., 2012). Cummins et al. (2005) attri-
butes these social and emotional difficulties to fundamental defi-
cits in the development of empathy. As a result, psychosocial
comorbidities, such as low self-esteem, anxiety, and depression,
are commonly reported in children with DCD (Campbell et al.,
2012; Green et al., 2006; Schoemaker and Kalverboer, 1994).

All in all, it is clear the behavioral impairments found in chil-
dren with DCD (Green et al., 2006) are the consequence of a com-
bination of inabilities concerning (1) visuospatial processing and
(2) the calibration of sensorimotor information in an interpersonal
synchrony.

In accordance with the previously described theories on the
interdependent relationship between imitation, rhythmic interper-
sonal coordination, motor synchrony, and the development of
empathy, the imitative impairments in children with DCD could,
at least partially, explain their emotional and socio-interactional
difficulties.

Their deficits concerning (1) would influence perception–action
coupling of emotional expression (Decety and Meyer, 2008).
According to (2), children with DCD may, from very early in life,
be unable to react contingently to others’ emotional expressions
(Trevarthen and Aitken, 2001), and therefore, through impaired
mimicry, to resonate emotionally with others. This disynchroniza-
tion experienced in their relationships with caregivers and peers
could therefore, in the most severe cases, have a negative impact
on the development of social cognitive abilities (i.e., TOM) and
on their capacity to empathize.
6. Conclusion

In this paper, we sought to examine imitative motor exchanges
between children and their peers from the perspective of rhythmic
behavior, specifically synchrony. Through our review of the litera-
ture and the consideration of this form of communication in a
pathological framework, in children with DCD, we tried to high-
light the critical role that motor imitation plays in the intersubjec-
tive development of higher-level cognitive processes, such as TOM
and empathy. This evidence challenges the traditionally-held
assumption in cognitive psychology that such developmental pro-
cesses can be sufficiently understood through the study of individ-
ual minds in isolation. It is now clear that investigating cognition
through imitative peer interaction offers a unique and novel per-
spective on this subject. However, exploring this dynamic process
from a developmental point of view, in which both visual-spatial
and rhythmic aspects are considered in terms of perspective taking
and synchrony, poses significant pragmatic challenges for
researchers and clinicians alike. In this regard, an approach using
methods borrowed from the field of social signal processing (SSP)
and social robotics may be promising (Meltzoff et al., 2009).
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