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SYNCHRONY

Primary Disciplinary Field(s): Developmental Psychology, Social Neuroscience, System

Dynamics, Therapeutic Practice

1. Core Definition

Synchrony (from the Greek syn-, meaning 'together', and chronos, meaning 'time') refers

fundamentally to the simultaneous occurrence or temporal congruence of two or more independent

events, movements, or psychological states. In a psychological and social context, synchrony

moves beyond mere coincidence; it describes a highly coordinated, mutually responsive state

where individuals or systems move or operate in harmony, establishing a shared rhythm or pace.

This alignment is critical for facilitating efficient interaction, predicting mutual behavior, and

establishing a sense of unified presence. While the concept is mathematically precise in physics

(e.g., oscillating systems), its application in human science emphasizes the dynamic, emergent

quality of shared timing.

In the realm of social interaction, synchrony is often characterized by the alignment of non-verbal

behaviors, such as posture, gait, respiration, vocal rhythm, and facial expressions. This behavioral

coordination suggests an underlying cognitive and emotional linkage, often occurring outside

conscious awareness. When individuals achieve high levels of synchrony, there is typically a

perceived increase in rapport, trust, and affiliation. For example, in group performance settings like

dance or musical ensembles, the success of the collective effort hinges entirely upon maintaining

precise synchrony, where all participants understand and adhere to the shared temporal

structure, leading to a cohesive and powerful outcome.

The definition extends into physiological domains, where physiological synchrony refers to the

simultaneous changes in autonomic nervous system measures--such as heart rate variability, skin

conductance, or cortisol levels--between interacting individuals. This intricate interplay between

behavioral and physiological alignment underscores the deep, embodied nature of social

connection. Whether examining the coordinated movements of a dance troupe or the rhythmic

vocalizations between a caregiver and infant, synchrony acts as a fundamental mechanism for

structuring social reality and promoting interpersonal closeness, fulfilling the basic human need for

harmonious connection.

2. Etymology and Historical Development

The term synchrony has its linguistic roots in ancient Greek, but its application as a formal

concept across various scientific disciplines emerged prominently in the 19th and 20th centuries.

Initially, synchrony was rigorously studied within the physical sciences, particularly in fields
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dealing with oscillating systems. Influential work by Christiaan Huygens in the 17th century,

observing the surprising synchrony of two pendulum clocks hung near each other, laid the

foundation for understanding how independent systems can spontaneously achieve temporal

coordination--a phenomenon later formalized as entrainment.

The concept migrated into the social sciences and psychology through observations of natural

human interaction. Early 20th-century anthropological studies, particularly those focusing on ritual

and collective behavior, noted the powerful bonding effects of rhythmic, shared activity. However, it

was the pioneering work in microanalysis of human behavior in the mid-20th century that truly

cemented synchrony as a central psychological construct. Researchers began using film and

detailed observation to analyze fleeting, millisecond-level interactions, revealing that conversation

and movement are far more coordinated than previously assumed.

The Swiss psychiatrist Carl Jung introduced a related but distinct concept: synchronicity, which

refers to meaningful coincidences of internal and external events that lack a causal link. While

Jung's concept addresses acausal connection, the psychological concept of synchrony focuses

squarely on measurable temporal and behavioral alignment achieved through interaction and

mutual influence. The late 20th and early 21st centuries saw the integration of neuroscience,

leading to the development of social neuroscience, which uses technologies like EEG and fMRI

to map the neural correlates of inter-personal synchrony, thereby establishing it as a crucial

mechanism of social cognition and emotional regulation.

3. Mechanisms of Social Synchrony (Entrainment and Coupling)

The achievement of social synchrony relies heavily on two primary mechanisms borrowed from

system dynamics: entrainment and coupling. Entrainment refers to the process where two or

more oscillatory systems (biological, behavioral, or physical) adjust their paces toward a shared

frequency or phase relationship. In human interaction, this is often automatic; for instance, two

people walking together may subconsciously adjust their strides until their footsteps are aligned, a

phenomenon observable in activities ranging from marching to conversation rhythm. This process

is driven by the human auditory and motor systems' inherent preference for regularity and

predictability.

Coupling refers to the strength of the interaction or feedback loop between the systems. High

coupling means that the actions or states of one individual strongly influence the actions or states

of the other, leading to robust synchrony. For effective interpersonal alignment, both individuals

must be coupled, meaning they are both sending and receiving feedback and continually making

minor adjustments to match the partner's behavior. The presence of auditory feedback, visual

cues, and kinesthetic awareness all contribute to establishing and maintaining this tight loop,

ensuring that the movements or physiological rhythms remain phase-locked over time.
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Furthermore, intentional synchrony (such as planning a dance routine) differs slightly from

spontaneous synchrony (such as two friends unconsciously mirroring each other's posture).

While both utilize entrainment and coupling, intentional synchrony relies on explicit shared goals

and practice, whereas spontaneous synchrony is often linked to the activation of the mirror

neuron system, suggesting a deep, automatic neurological basis for understanding and

replicating the actions of others. The seamless blending of these automatic and intentional

processes allows humans to engage in highly complex coordinated activities, forming the bedrock

of ritual, cooperation, and collective identity.

4. Synchrony in Developmental Psychology: Mother-Infant Interaction

One of the most robust areas of research concerning synchrony is in developmental psychology,

focusing specifically on the crucial interplay between infants and their primary caregivers, typically

the mother. This early interaction, often termed interactional synchrony, is characterized by the

temporal coordination of gaze, vocalizations, facial expressions, and movements between the

dyad. When the mother and infant achieve high levels of synchrony, the interaction flows

smoothly, creating a predictable and emotionally resonant environment for the infant.

Mother-infant synchrony serves as a foundational mechanism for the child's psychological

development. It facilitates the development of emotional regulation; the infant learns to manage

arousal levels through the caregiver's responsive mirroring and pacing. When a caregiver is

sensitively attuned, they match the intensity and timing of the infant's signals, providing validation

and predictability. A lack of synchrony, or "mis-attunement," while unavoidable at times, can

contribute to later developmental challenges if chronic, as the infant struggles to establish internal

mechanisms for stability without external rhythmic support.

Longitudinal studies consistently demonstrate that high levels of early synchrony predict better

long-term outcomes, including enhanced social competence, superior language skills, and more

secure attachment styles. This early rhythmic interaction effectively tunes the infant's brain to the

rhythms of human communication and social expectation. It is within this dance of coordinated

give-and-take that the infant begins to understand causality, intentionality, and the fundamental

structure of meaningful interpersonal relationships, highlighting synchrony's role as the initial

curriculum for social life.

5. Neurobiological Basis of Synchrony

The exploration of the neurobiological underpinnings of synchrony has provided compelling

evidence that alignment between individuals is not just behavioral but involves actual coupling of

neural activity. Studies using hyperscanning technology (simultaneously recording the brain activity

of two or more interacting people, typically via EEG or fNIRS) have revealed instances of inter-
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brain synchrony, where specific frequency bands of brain waves (e.g., theta or alpha waves)

become phase-locked between participants during cooperation or communication.

A key component thought to mediate behavioral and neural synchrony is the mirror neuron

system. These specialized neurons fire both when an individual performs an action and when they

observe another performing the same action. This mechanism provides an internal simulation of

the partner's state, facilitating rapid prediction and imitation necessary for coordinated movement

and emotional contagion. Activation of the mirror neuron system allows individuals to

subconsciously predict their partner's next move, thereby enabling the fluid, simultaneous actions

characteristic of high synchrony.

Furthermore, brain regions associated with empathy, social cognition, and reward processing--

such as the prefrontal cortex (PFC), the temporoparietal junction (TPJ), and the insula--are

frequently activated during highly synchronous interactions. Increased neural synchrony in the

PFC, for example, is often associated with shared attention and goal alignment. The

neurochemical consequences of synchrony also play a role; highly coordinated activity is linked to

the release of oxytocin and endorphins, neurohormones associated with bonding, trust, and

pleasure, which reinforces the behavior and explains the strong positive affective experience

derived from successful collective action.

6. Applications in Therapeutic Settings (Including Dance Therapy)

The powerful capacity of synchrony to foster rapport, emotional regulation, and connection has

led to its extensive application across various therapeutic modalities. Therapeutic contexts

leverage the inherent human tendency toward rhythmic matching to bypass purely verbal

communication, establishing connection through shared embodied experience. This is particularly

valuable in working with populations who struggle with verbal expression, such as young children,

individuals with autism spectrum disorder, or those recovering from trauma.

As noted in the source content, dance therapy (or Dance/Movement Therapy, DMT) relies

fundamentally on the principle of synchrony. In DMT, the therapist seeks to match the client's

movements, pace, and posture--a process known as kinetic mirroring. This intentional matching

establishes a non-verbal dialogue, communicating acceptance and empathy without reliance on

language. By entering into the client's physical rhythm, the therapist can gently guide the client

toward more flexible or adaptive movement patterns, helping to integrate emotional and physical

experiences and improve body awareness. The simultaneous movement helps the individuals

"come closer," creating a safe, shared space where emotional processing can occur.

Beyond DMT, synchrony is integral to group therapy and couple counseling. In group settings,

activities that encourage rhythmic coordination (e.g., drumming circles, shared breathing

exercises) enhance group cohesion, increase feelings of belonging, and reduce inter-group friction.
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In couple therapy, analyzing and improving behavioral synchrony (e.g., conversational pacing,

shared gaze) can highlight underlying relationship dynamics and provide concrete, non-verbal tools

for repairing connection and enhancing mutual understanding, moving the relationship toward a

state of constructive harmony.

7. Synchrony in Group Dynamics and Performance

In the context of group dynamics, synchrony is a defining characteristic of high-performing teams

and cohesive social units. Collective rhythmic movement, whether in military drills, religious rituals,

or team sports, serves as a powerful mechanism for transforming a collection of individuals into an

integrated group identity. The shared effort and required mutual adjustment solidify boundaries

between the in-group and the out-group, reinforcing solidarity and commitment to collective goals.

In performance settings, such as orchestral playing, synchronized swimming, or theatrical

ensemble work, the requirement for precise synchrony elevates the emotional and aesthetic

impact of the performance. The ability of dancers to "dance together," as the source states, hinges

not just on memorizing steps but on developing a deep, shared temporal consciousness. This

requires consistent practice to internalize the collective rhythm, allowing performers to anticipate

and react instantly to subtle cues from their partners, thus achieving a level of unified movement

that is visually and emotionally compelling to an audience.

Research on organizational behavior suggests that teams exhibiting higher levels of behavioral

and physiological synchrony demonstrate greater cooperation, higher productivity, and stronger

interpersonal trust. This suggests that non-verbal alignment serves as a reliable proxy for

underlying cognitive alignment and shared mental models. When team members operate in

rhythm, cognitive resources are freed up from constant monitoring of the partner's actions, allowing

the group to dedicate more energy to the task at hand, thus proving synchrony is not merely an

aesthetic quality but a functional requirement for effective collective action.

8. Measurement and Methodological Challenges

Measuring synchrony accurately poses significant methodological challenges due to its highly

dynamic and often subtle nature. Researchers must move beyond simple correlation to quantify

temporal alignment and shared phase relationships. Standard measurement techniques include

micro-temporal video analysis, motion capture systems, and detailed coding schemes for

classifying and quantifying specific behaviors (e.g., joint attention, mirroring gestures).

Sophisticated statistical methods, such as cross-recurrence quantification analysis (CRQA) and

phase synchronization indices, are necessary to establish non-random temporal patterns between

interacting systems.

A key challenge is the distinction between coincidence and true synchrony driven by mutual

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=48856
https://scales.arabpsychology.com
https://scales.arabpsychology.com


SYNCHRONY 7

PSYCHOLOGICAL SCALES scales.arabpsychology.com

influence. A high correlation in movement might be caused by both individuals reacting

simultaneously to an external stimulus rather than interacting with each other. Therefore, studies

must employ techniques that assess lag and lead relationships, determining who is influencing

whom, and whether the coordination is truly reciprocal (bidirectional coupling) or primarily

unidirectional (imitation). The ability to isolate mutual regulatory processes is crucial for advancing

the field.

Furthermore, ethical and practical constraints limit the duration and ecological validity of many

high-precision studies. While laboratory settings allow for controlled measurement of neural

synchrony, replicating the complexity and natural spontaneity of real-world social interaction

remains difficult. Future methodological advancements aim to integrate mobile physiological and

neurological sensing technology to capture instances of synchrony in naturalistic, ecologically

valid social contexts, bridging the gap between highly controlled observation and real-world

behavior.

9. Debates and Criticisms

Despite its widespread acceptance as a fundamental social mechanism, the concept of synchrony

is subject to several ongoing debates and criticisms within the research community. One primary

critique centers on the issue of causality versus correlation. While high synchrony is strongly

associated with positive social outcomes (e.g., rapport, empathy), it is difficult to definitively prove

whether the synchrony causes the positive outcome, or if the underlying positive disposition (e.g.,

pre-existing friendship or trust) facilitates the achievement of synchrony. Many studies

acknowledge this bidirectional relationship, but isolating the causal arrow remains complex.

Another significant debate revolves around the role of intentionality. Critics argue that relying

heavily on subtle, unconscious mirroring risks over-interpreting non-significant motor noise as

meaningful social interaction. The functional utility of subtle, non-conscious synchrony is

questioned, particularly when contrasted with overt, goal-directed coordination. While some

researchers emphasize the automatic bonding effects of all mirroring, others prioritize the forms of

synchrony that are clearly task-related or consciously regulated, suggesting that generalized

"matching" may not always carry the deep psychological weight often attributed to it.

Finally, cross-cultural variance in the value and expression of synchrony presents a challenge to

universal theories. What constitutes appropriate or high synchrony can differ dramatically across

cultures, affecting interaction styles, communication rhythms, and the interpretation of shared

movement. Applying Western-centric models of ideal dyadic synchrony globally without accounting

for culturally specific interactional norms risks misinterpreting healthy, culturally sanctioned

interactional patterns as signs of relationship dysfunction or low attunement. This necessitates

careful calibration of measurement tools to ensure cultural sensitivity.
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Further Reading

Wikipedia: Synchrony

Wikipedia: Mirror Neuron

Wikipedia: Dance/Movement Therapy

Condon, W. S., & Sander, L. W. (1974). Neonate movement is synchronized with adult speech:

Interactional participation and language acquisition. Science.

Feldman, R. (2007). Parent-infant synchrony and the construction of the infant's social world.

Psychological Science in the Public Interest.
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