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Introduction 

 As a performing musician, I have always felt the energy and force of music throughout 

my being.  I feel the vibrations of music in my body when I am listening to it, dancing to it, or 

performing it.  I am even moved when I imagine music in my mind.  I am also deeply curious 

about how we learn to listen internally to ourselves and to each other in discourse.  I believe we 

can learn how to listen deeply from the examples provided through music.   Therefore, this in-

depth paper focuses on three aspects of music from a somatic perspective: the physiology of 

music, entrainment, and resonance.  In the second part of the paper, I examine a communication 

and change theory called Theory U (Scharmer, 2007b) and connect the theory’s concept of 

generative listening to these three somatic aspects of music.     

Physiology of Music 

 Music produces energy vibrations that affect our physiology and psychology.  Sound is 

energy in the form of vibrations.  Sound vibrations disturb any medium they travel through, 

including air, water and the human body.  Music is created by and for humans, with a purpose of 

affecting our emotions, our psychological states and our physiology.  The music therapy and 

physiology literature furthers our understanding of these basic ideas through a set of frameworks 

supported by recent research studies.  

Music Therapy and Physiology  

In The Music Effect (Schneck, Berger, & Rowland, 2006), the authors define music as 

“an artificially contrived, external explication of combined sound events, conjured and organized 

by human beings, reflecting distinguishing internal and external occurrences, energies, 

sensations, emotions, and rhythms, derived from corresponding emotional, physiological, 
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psychological and environmental states and events” (p. 31).  The authors contend that we can use 

music to encourage the body to heal itself, help people confront pain, terminal illness, autism, 

anxiety, and aging (pp. 20-21). 

Schneck et al. (2006) present a key paradigm of human physiology and music: set points, 

which are baseline physiological measures (e.g. vital signs), can be transformed through music 

therapy.  Our body works to maintain homeostasis in relation to “predetermined reference set-

points,” and responds to information it receives internally and externally via the senses.   We 

evaluate the information “first and foremost through instinctive, emotional pathways.” The body 

responds to continuous disturbances (called forcing functions) by modifying its operation set-

points through a functional adaptation process.  We can intentionally introduce continuous 

disturbances by using music to induce set-point changes in an individual for therapeutic 

purposes.     

 The perception process takes information from within the body (interoception) and from 

outside the body (exteroception), uses transduction (converting one form of energy into another) 

of stimuli into messages (called action potentials) that signal the Central Nervous System (CNS).  

The feedback system compares operating set-points (or homeostatic reference values) to the 

action potentials.  Error signals are generated when the two don’t match.  Continued disturbances 

cause error signals that induce adaptive responses.   

Action potentials carry signals from the CNS to the glands, muscles and organ systems.  

The body then releases a set of hormones and enzymes that cause a chain reaction to change the 

body’s biochemical processes.  For example, Schneck, et al. (2006) contend that “pulse and pace 

factors of rhythm remain two of the key ingredients in treating fear behavior” by stimulating the 

release of epinephrine throughout the body (p. 152).  One study shows that salivary IgA (a stress 
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reducing hormone) increased after listening to specially designed relaxation music (McCraty, 

Atkinson, & Rein, 1996),  another study demonstrates the impact of music on endocrine activity 

and circadian rhythms (Rider, Floyd, & Kirkpatric, 1985). 

The 7-6-5-4-3-2-1 model 

Schneck et al. (2006) developed a feedback control model to describe these processes 

(dubbed by the authors as the 7-6-5-4-3-2-1 model).  The model presents seven basic attributes 

of the human physical system (pp. 70-80):  

1. The human organism can be thought of as an engine 

2. The body's mechanical output is kinetic energy 

3. The body utilizes ambiensomatic perception; it monitors stimuli through interoceptive 

and exteroceptive sensory transduction 

4. Sensory integration takes place in the triune brain (through the CNS) 

5. The autonomic control system and immune system respond to the CNS's error signals 

6. The body's systems accommodate disturbances through adaptation 

7. The body grows, reproduces and is activated through gene expression 

I do not agree with the authors’ contention that the human organism is purely a mechanical 

entity.  Living systems are more complex than mechanical systems; they exhibit self-

organization and non-linear behaviors, and exist within a greater environment of inter-linked 

systems.  However, I will accept their construct for the purposes of explaining the physiological 

impacts of music in this model. 

Six elements of music. 

 The model includes six elements of music: rhythm, dynamics, pitch (melody), timbre, 

harmony and form.  Briefly, rhythm is a temporal pulsation of energy, taking the form of sound 
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events, that includes tension and relaxation.  Dynamics are the loudness or softness of sound 

volume, represented by sound wave amplitudes and measured in decibels.  Pitch is a tone or 

sound energy that has a frequency vibration measured in cycles per second (Megahertz).  Melody 

is the linking together of multiple pitches.  Timbre is defined as the sound quality of a single 

pitch, which includes overtones and undertones related to the basic frequency of the pitch.  The 

combination of these overtones and undertones help us to distinguish different musical 

instruments and identify the difference between people’s voices.  Harmony is the simultaneous 

joining together of multiple pitches to create consonant (pleasing) or dissonant (disagreeable) 

intervals or groups of pitches. Form is a term used to represent the organization of the first five 

musical elements into an aesthetic entity.  Musical form is a reflection of the historical and 

sociological context of the composer.  Each of these elements acts as stimuli to the human body 

and brain.   

Five Gestalt laws of perception. 

The authors (Schneck, et al., 2006, pp. 80-81) include five Gestalt laws of perception, 

derived from Coren & Ward (1989): 

1. Law of proximity: stimuli received close together in space/time are perceived as a single 

unit 

2. Law of directionality: consecutive stimuli are perceived as a group, indicating a direction 

3. Law of similarity: humans are able to "extract essential common denominators" of 

stimuli 

4. Law of closure: humans fill in the gaps of sensory input, or "connect the dots" 

5. Law of Pragnanz: humans attempt to "create the most stable, consistent, and meaningful 

interpretation" of stimuli  
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The Gestalt laws help physiologists and music therapists to understand how humans generally 

perceive music.  When people are faced with physical, emotional or psychological challenges, 

one or more of these laws of perception may be leveraged in a therapeutic session.   

Four primary constraints. 

The Gestalt laws of perception are bounded by four primary constraints which limit the 

human’s ability to perceive sound (Schneck, et al., 2006, pp. 82-86).  These constraints vary with 

each person and therefore affect music’s impact on different individuals. 

1. Human perceptions operate within a window of frequencies that our organs/senses 

receive and interpret 

2. There are a maximum number of notes within a scale that we can harmonically resolve 

and interpret (D'Attellis, 2001) 

3. A human’s capability to process sensory inputs is limited by nerve transmission capacity, 

the Reticular Activating Sysetm (RAS), and CNS information processing rates (Coren & 

Ward, 1989; Schneck, 1990; Woody, 1982) 

4. The information is prioritized as it tracked through three pathways of information 

processing (which follow) 

Three information processing levels. 

The brain uses three pathways of successively complex information processing levels to 

take information in, provide an evaluation, and store it in memory: 

1. Reticular formation: the RAS filters information inputs and the thalamus evaluates and 

provides preliminary classification of inputs (Libet, 2002; Ornstein & Thompson, 1984) 
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2. Limbic system: through stimulus coding, the limbic system fine tunes sensory inputs and 

evaluates inputs for threats to safety, then the amygdala and hippocampus evaluate the 

information and respond (D. S. Berger, 2002; D. S. Berger & Schneck, 2003) 

3. Cerebral cortex: stores inputs and evaluations in tertiary memory 

Two efficiency principles and one purpose. 

The body follows two primary principles to maintain efficiency (Schneck, 1990, 2003):  

the minimum-energy principle, by which the body minimizes energy expenditure and the space 

economy principle, by which the body discards unneeded information and uses fractal principles 

to store information efficiently.  All components of this model, according to Schneck et al. 

(2006), are for the single purpose of survival. 

Neuroscience and Music 

The study of neuroscience and music presents another set of concepts and corresponding 

research.  In Musicophilia, Sacks (2008) claims that musicality is related to underlying brain 

structures.  MRI studies show that the planum temporale of the auditory cortex in musicians’ 

brains are asymmetrically enlarged.  Studies show increased blood flow to the basal ganglia and 

the cerebellum during actual and imagined practice (Musacchia, Sams, Skoe, & Kraus, 2007; 

Schlaug, Janke, Huang, Staiger, & Steinmetz, 1995; Schlaug, Janke, Huang, & Steinmetz, 

1995).  Sacks (2008) also contends that almost all hearing children have an “innate musicality” 

based on studies of the Suzuki method (p. 101).  Children who had a year of violin instruction, 

compared with those who had no musical training, showed markedly different left hemisphere 

changes (Fujioka, Ross, Kakiji, Pantev, & Trainor, 2006).  Sacks concludes that musical training 

is as important to education as learning to read and write. 
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Sacks (2008) explored numerous examples of auditory ailments and handicaps, providing 

neurological explanations.  For example, people with hearing loss can reconstruct a sense of the 

“richness, the resonance, and the emotional power of music” by using sight, imagery and 

memory (p. 157).  Music can trigger seizures and can also stop or prevent them.  In one case, a 

patient had a partial temporal lobectomy which successfully alleviated her musically induced 

seizures.  Sacks also discussed synesthesia (the ability to experience music as color, form, taste 

or another sense).  Brain studies show two or more cerebral cortex sensory areas are 

simultaneously activated in people with synesthesia (Cytowic, 2002; Cytowic & Eagleman, 

2009).  One person developed color synesthesia very shortly after losing his sight, stating; “if the 

violin came in by itself, I was suddenly filled with gold and fire, and with red so bright” (p. 

195).  Schneck et al. (Schneck, et al., 2006) also discuss synesthesia, referencing their fifth 

Gestalt law in which listeners attempt to interpret consistent meaning from the sound stimuli.  

The authors’ point is that sensory information processing may vary widely – we can’t assume 

that any one person hears what we hear in the same way.     

Singing and playing musical instruments can lift a person out of the bondage of dementia 

to a state where creativity and feelings are active.  For Alzheimer’s patients, singing songs can 

move them out of a torpid state.  Participating in music therapy allows dementia patients to bond 

with their therapist in an elusive and sought-after connection with another human (Sacks, 2008, 

p. 380).  In non-therapeutic environments, drum circles and other rhythmic activities can “restore 

our sense of embodiment and a primal sense of movement and life” (p. 382).    

Entrainment 

The concept of entrainment was originally defined by Christian Huygens in 1665, when 

he discovered the mechanical phenomenon in which pendulum clocks in the same room 
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eventually align to the same rhythm.  Since then, scientists continue to study entrainment across 

multiple disciplines, including physics, chronobiology, engineering and meteorology.   

Entrainment occurs when two independent rhythmic processes interact and eventually 

‘lock in’ to a common periodicity (Clayton, Sager, & Will, 2003).  “Entrainment is the process in 

which the rhythms displayed by two or more phenomena become synchronized, with one of the 

rhythms often being more powerful or dominant and capturing the rhythm of the other” 

(Bluedorn, 2002, p. 149).  The phenomenon of entrainment also has a systems orientation.  

Poincaré introduced non-liner systems at the end of the nineteenth century, which allowed others 

to explain the entrainment concept as a form of “interacting non-linear systems” (Clayton, et al., 

2003, p. 4). 

All instances of entrainment require two or more autonomous oscillators (rhythmic 

processes) to interact with each other.  Oscillators need to have fairly close periodic cycles or 

they won’t entrain.  Additionally, oscillators may entrain weakly or strongly, and quickly or 

slowly.  Entrained oscillators do not need to be synchronized.  Their relationship can be lagging, 

leading or synchronous.  Two aspects of entrainment can occur together or separately: 

• Tempo/frequency: the periods of two oscillators “adjust toward a consistent and 

systematic relationship” (Clayton, et al., 2003, p. 11) 

• Phase/phase-lock: “focal points occur at the same moment” (Clayton, et al., 2003, p. 

11) 

The human neural and motor systems produce rhythm, perceive rhythm and align with 

rhythmic cycles.  For example, human sleep cycles align with cycles of light and dark.  Some 

studies indicate entrainment exists between human physiological systems within the individual.  

In one study, joggers’ inhalations locked into their foot-steps during a workout (Bramble & 
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Carrier, 1983).  A number of studies show a close relationship between musical rhythms and 

human biorhythms (Iwanaga, 1995a, 1995b; Thaut, 1990).  Musical entrainment can also be 

described in somatic and phenomenological terms.  In a study of professional musicians listening 

to music, musicians were able to feel “melodies in their muscles” as if they were playing what 

they heard, a concept known as kinesthetic listening (Keil, 1995).  I can attest to feeling this 

sense of “muscle memory” when I listen to pieces of music that I have performed.   

According to Schneck et al. (2006), music influences five types of physiological 

entrainment: 

1. Through the nervous system (neural excitation) 

2. Through biochemical means (enzyme kinetics/mobilization/deactivation) 

3. Through stimulation of CNS information-processing networks 

4. Through metabolic and energy pathways 

5. Through the genes (gene expression/suppression) 

Neural entrainment often occurs through human interactions with the rhythmic aspect of 

music (Thaut, Kenyon, Schauer, & McIntosh, 1999).  In a study of eight pairs of guitarists 

playing melodies together, researchers found the musicians’ theta and delta brain waves 

oscillated in synchrony, especially after listening first listening to a metronome to set their initial 

tempo (Lindenberger, Li, Gruber, & Muller, 2009).  

Music affects the human body’s biochemistry.  Music stimulates the signals transmitted 

through the CNS, which generates hormones, enzymes and neurotransmitters.  For example, the 

experience of feeling goose bumps during an emotionally moving performance is the result of 

the secretion of opioids, such as endorphins (Goldstein, 1980; Panksepp, 1995). 
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 A recent study focused on music and the human mirror neuron system (MNS) opens an 

exciting new arena for neuroscience research related to human entrainment concepts (Overy & 

Molnar-Szakacs, 2009).  The authors propose that “the human mirror neuron system allows for 

corepresentation and sharing of a musical experience between agent and listener,” through the 

Shared Affective Motion Experience (SAME) model (p. 489).  Overy & Molnar-Szakacs (2009) 

suggest that “imitation, synchronization, and shared experience may be key aspects of human 

musical behavior” (p. 490). 

 Mirror-neuron research to date focused on the macaque brain (a primate that has enough 

similarity to humans to warrant comparison).  Human mirror neuron research is still in a very 

early stage, yet a number of studies draw conclusions around the neuroscience of social 

communication, intention, understanding, and empathy (Carr, Iacoboni, Dubeau, Mazziotta, & 

Lenzi, 2003; Gallese & Goldman, 1998; Iacoboni, 2009; Iacoboni, et al., 2005; Molnar-Szakacs, 

Kaplan, Greenfield, & Iacoboni, 2006).  Gallese’s (2003a, 2003b) shared manifold hypothesis 

asserts that intersubjectivity is enabled through the MNS, which allow us to perceive other’s 

feelings, intentions and actions as our own.  Based on their research, Overy & Molnar-Szakacs 

(2009) conclude that “the brain’s functioning is intimately connected with the body . . . and the 

brain has evolved to interact with and to understand other brains” (p. 492).  

 The SAME model proposes that the anterior insula acts as a conduit between the MNS 

and the limbic system (Carr, et al., 2003).  The model includes a hierarchy of motor control with 

four levels (Kilner, Friston, & Frith, 2007a, 2007b): 1) intention (prescribes the long-term goal of 

an action); 2) goal (short-term); 3) kinematic (body shape and movement in time and space); and 

4) muscle (specific muscle pattern required to accomplish the action).  Overy & Molnar-Szakacs 

(2009) apply this model to musical experience to predict that a musical listener will extract 
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information at different levels of the hierarchy depending on their musical expertise.   Therefore, 

as a professional musician, I can access all four levels while listening to music, feeling the music 

at a muscular level, whereas novice listeners will not be able to access the muscular level.  The 

research evidence thus far substantiates this contention (Bangert & Altenmuller, 2003; Haslinger, 

et al., 2005; Lahav, Saltzman, & Schlaug, 2007). 

The rhythms of music are frequently used to help paralyzed patients regain movement.  

For some, dance tunes (such as a jig) can induce patients to move their paralyzed limbs (Sacks, 

2008).  Even imagining rhythmic music can activate the motor cortex and related systems (Chen, 

Zatorre, & Penhune, 2006). This idea is commonly put to practice by athletes; they choose a 

particular piece of music with a rhythm and tempo appropriate to their sport (for example 

running or cycling) to set their pace and breathing.  Sacks also mentions that rhythmic music, 

especially in religious rituals and chanting, is a communal experience that synchronizes hearts 

and minds (and literally the brains) of those who participate (Donald, 1991; Hart & Lieberman, 

1991; Rouget, 1985). 

Listening to music can also influence gene expression.  Schneck et al. (2006) propose that 

“the elements of music are a source of information that communicates directly with the body’s 

genetic material . . . through energy pathways” and affects the body by “activating or 

deactivating suppressor genes” (p. 124-5).  Schneck references studies (Alexjander & Deamer, 

1999; Bittman, et al., 2005) that indicate “the physiology of the human body is harmonically 

ordered, through the response characteristics of the human genome” (2006, p. 125).  Biologist 

Bruce Lipton (2005) conducted years of stem-cell research, revealing that our thoughts and 

beliefs influence our gene expression.  This line of reasoning indicates that music can be used 
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therapeutically to suppress certain gene expressions and allow others, resulting in greater 

individual health. 

Researchers are applying entrainment concepts in the fields of cognitive psychology, 

linguistics and social psychology.  Studies indicate that people entrain to verbal communication 

and gestures during the course of social interaction (Davis, 1982; Knapp & Hall, 1997; Montagu 

& Matson, 1979).   A few studies focus on the topic of entrainment in relation to power 

dynamics in groups.  According to Clayton, et al. (2003), “the degree . . . of symmetrical 

entrainment between individuals can be studied in terms of a negotiation of relative power 

between those individuals” (p. 13).  Entrainment may also influence the phenomenological 

experience of “a sense of social belonging, or of one’s subjectivity relating to ‘something 

larger’” such as making music together (p. 9).  

 Recent research supports the idea of using music to enhance cooperation and empathy.  

For example, one study showed that adults who engaged in synchronized movement and singing 

activities prior to a group problem-solving activity performed better than groups that participated 

in unsynchronized singing and movement activities (Wiltermuth & Heath, 2009).  Similarly, 

young children who engaged in a group musical experience demonstrated more empathic, 

helpful and cooperative behavior than children who engaged in a group story-telling experience 

(Kirschner & Tomasello, 2009).    

McGrath & Kelly proposed several elements in their social entrainment model (1986, pp. 

83-84): 

• Human behavior is temporally oriented 

• Rhythm is a foundational element of organisms’ life processes  

• Internal sets of rhythms become mutually entrained  
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• The temporal patterns of humans who interact with each other synchronize in period 

and phase 

• External pacer events and cycles may cause groups of people to become collectively 

entrained 

According to McGrath & Kelly (1986), a social entity has three internal constructs 

(rhythm, tempo and mesh) and one external construct (pacer).  Rhythm in humans includes cycles 

such as sleep and represents periodic physical, behavioral, and psychological processes.  Tempo 

is defined as “time-based outcomes” in groups, such as communication patterns and work 

schedules (pp. 266-7).  The concept of mesh represents synchronized rhythms of activities, such 

as work, play, dialog and rest.  A pacer is an external stimulus that impacts rhythm, mesh and/or 

tempo.  These concepts are especially relevant in the study of leadership communication 

dynamics.  Recent studies of entrainment in the work environment point to ways in which 

rhythmic patterns affect work activities and relationships.  Farmer & Seers (2004) contend that 

“motivation gives rise to rhythmic patterns of work behavior over time” (p. 267).  They also 

suggest that it is possible to link power and temporal meaning by examining organizational 

policies, processes or cultural assumptions about the pace of workflow.   

According to cognitive psychologist Mari Riess Jones (Jones & Boltz, 1989), we are 

inherently rhythmical beings, though we may experience entrainment to the same stimulus, such 

as  music, differently.  Jones postulates three stages of entrainment: 1) perception leading to 

expectations; 2) synchronization (if expectations are met); or 3) adjustment (if expectations are 

not met).  Clayton, et al. (2003) note that “discrepancies between our expectations and the actual 

unfolding of events can cause arousal, that in turn heightens attention and results in learning” (p. 
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18).  We will further explore this idea of attention related to organizational learning in our 

discussion of Theory U.   

Humans engage in two different modes of attending:  analytic and future-oriented.  

Future-oriented attending “supports anticipatory behaviors,” that musicians might experience 

when seeking to play in time together (Jones & Boltz, 1989, p. 459).  Analytic attending occurs 

in relation to more complex event stimuli.  Repeating structures may not be present; therefore the 

time horizon tends to be shorter and adjacent elements can be grouped together.   

Ancona & Chong (1999) consider group context to act as an external pacer that 

influences the sense-making process.  Sense-making theory implies that reality is socially 

constructed within the organization, based on negotiating different perceptions, including 

temporal perceptions (P. L. Berger & Luckmann, 1966).  Ancona & Chong assert that sense-

making is related to identity creation (Weick, 1995) and therefore groups may generate a shared 

temporal meaning through identity creation processes (Tajfel & Turner, 1986).   

Resonance 

 Resonance and entrainment are closely related.  Resonance is the “reinforcement or 

intensification of sound due to sympathetic or synchronous vibration of some body or air in a 

space, when a frequency of oscillation equal to or close to its own frequency is forced upon it” 

(Thygesen, 2008, p. 64).  Resonance between people can be defined as an energetic connection 

between two human bodies, in which each person sends electro-static vibrations, some audible, 

into the areas surrounding their body.  We gain awareness of these vibrations through our senses 

on several levels.   According to Levi (2004), “human beings send, receive, and store 

information in all parts of the body and that physical intelligence expands the traditional notion 

of brain-centered activity to include sound-wave imprinting on human cells” (p. 22).   
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Levi (2004) defines collective resonance as “a felt sense of energy, rhythm, or intuitive 

knowing that occurs in a group of human beings and positively affects the way they interact 

toward a common purpose” (p. 3).  The shared process of the group activates the phenomenon of 

resonance.  Gerson (2004) takes this concept further by defining ever more inclusive group-

unconscious, claiming:  “we can describe every individual life as existing in a continuous 

relation with the unconscious life in all other people and groupings in which his or her life is 

lived” (p. 74).  The collective unconscious creates a field in which boundaries dissolve and 

individual group members no longer perceive boundaries between themselves and others in the 

group.  Bente Thygesen cites Jung (1952) in his article on resonance during group therapy, 

stating that boundary dissolution allows synchronistic phenomena to occur, implying an “a-

causal connection between inner subjective” and outer, or objective phenomena (Thygesen, 

2008, p. 72).   Schutz (1962) referred to this process as a “mutual tuning-in relationship” through 

physical proximity, intense listening and response to non-verbal cues.  Individuals tune in to the 

group-matrix as boundaries dissolve.  Tuning in allows common thoughts, feelings, and dreams 

to emerge from group members’ consciousness.     

Siegfried Heinrich Foulkes (1977) defined resonance as “communication without any 

message being sent or received, and where all occurrences, i.e. all individual responses are 

specifically interrelated with each other in their vital meaning” (pp. 299-300).  Foulkes added 

that per Jung, the collective unconscious provides the medium for symbol formation, which 

generates a “primordial level of communication” (1964, p. 115).    Foulkes & Anthony (1957) 

described group interactions as generating a “contrapuntal effect” of different vibrations 

emanating from each group member, where “the overtones add a peculiar richness to a group 
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life” (p. 166).  I find it telling that the authors chose the metaphor of music to describe this 

phenomenon. 

As boundaries fall away during experiences of collective resonance, notions of time and 

space also dissolve.  Spiegelman & Mansfield (1996) describe four levels of psychotherapy in 

their paper on the topic of transference as an interactive field.  In the fourth, deepest level, 

synchronicity and a-causal connections take place between the inner and outer.  The authors 

contend that quantum physics describe this level, which includes non-local, non-temporal-spatial 

qualities of the field.   

 In her phenomenological study, Levi (2004) found fourteen descriptors of how resonance 

felt to study participants: it is felt in the body; contains movement and rhythm; includes emotion; 

results in connection with self and others; moves and dissolves boundaries; produces high energy 

combined with a sense of calm; involves touch; shifts from the cognitive to the heart center by 

letting go; results in an altered state; connects to an energy field; gains awareness of spirit; and 

requires total presence (p 11).  Two-thirds of the study participants felt a physical sensation in 

the heart area as they experienced a profound connection with others in their group.  Levi 

postulates that the high energy sensation and experience of altered states of consciousness and 

unity could be a result of rhythmic entrainment in which energy waves merge and amplify.     

 Levi (2004) also identified nine shifting factors that move people into collective 

resonance (from strongest to least strong): vulnerability, silence, story, space, container (personal 

boundary dissolving into the collective space), shared intent, truth, sound and vibration, and 

spirit.  Levi’s results align with the other studies and theoretical articles mentioned in this 

section, as well as the concepts presented in Theory U.   
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Generative Listening and Theory U 

 Otto Scharmer (2007b) defined a framework for leading change, called Theory U, which 

contains four successively deeper levels of listening.  In the first level, called downloading, the 

listener receives information based on ingrained beliefs and habit patterns.  The second level is 

object-focused, in which the listener has an open mind to new factual information.  The third 

level represents a major shift to empathic listening. The listener shifts her attention toward the 

living system by opening her heart.  She is able to adopt others’ perspectives.  The deepest level 

of listening is generative listening, which is the process of allowing the future to emerge from a 

source within the Self through presencing.  Generative listening is accomplished through deep 

internal awareness and attention with the mind, heart and will, “listening from the emerging field 

of the future” (p. 13).  Presencing is the process of going “to the place of silence” and allowing 

an “inner knowing to emerge” (Scharmer, 2007a, p. 7). 

 Scharmer (2007b) contends that while most learning theories are based on learning from 

the past, Theory U is based on learning from an emergent future.  Theory U draws from systems 

theory (Capra, 1997, 2002), neurophenomenology (Varela, 1996; Varela, Thompson, & Rosch, 

1991), process consultation (Schein, 1980, 1997, 2004), and action research principles (Chandler 

& Torbert, 2003; Sherman & Torbert, 2000; Torbert & Cook-Greuter, 2004).  Scharmer asserts 

that this orientation toward an emergent future is required to solve our increasingly complex 

world problems.  We must shift the structure of our attention from the past, objective, habitual 

ways of perceiving to an internally sourced, future-oriented, emergent future.  Scharmer places 

focus on collective leadership rather than on the individual leader, because “leadership in this 

century means shifting the structure of collective attention – our listening – at all levels” (2007b, 

p. 19). 
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 Scharmer (2007b) used three research methods to ground the Theory U framework: 

phenomenology, dialog and action research.  These three methods cover individual 

consciousness, second-person and third-person (organizational) perspectives.   Scharmer defines 

a set of twenty-four practices, grouped into five movements along the path of the “U” (see Figure 

1).  The first two movements, co-initiating and co-sensing, require us to open our minds and 

hearts through successively deeper levels of listening.  At the bottom of the U, we must open our 

wills to our Source to allow inner wisdom to emerge.  As we move up the other side of the U, we 

engage in the creative processes of co-creating and co-evolving. 

 

Figure 1 - Five Movements of the U Process (Scharmer, 2007a, p. 6) 

 Scharmer further refined his concept of this process through personal discussions with 

Francisco Varela, who talked about how Buddhist meditation influenced his thinking about the 

structure of our attention.  As we move down the curve of the U, we first suspend our habitual 

ways of seeing in order to open our perceptions to new ideas and experiences.   Then we redirect 

our attention to sensing our internal world.  This process results in seeing ourselves connected 

with and part of the system in which we live.  We let go as we reach the deepest place of 

stillness, or presencing.  In this place of stillness, we connect with our Source.  Coming up the 
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other side of the U begins with what Scharmer calls letting come, or allowing creative ideas to 

emerge from the stillness.  We then crystallize our vision and intention, prototype our ideas to 

give them embodiment, and finally embed new practices into co-evolving systems as we perform 

(Scharmer, 2007b, pp. 36-39).   

Interestingly, Scharmer (2007b) calls this final performance process of the U, “playing 

the macro violin” relating a story told by violinist Miha Pogacnik, who realized that when he 

performed in the Chartres Cathedral, the music came from him, the violin, and the surrounding 

space in the cathedral.  The cathedral was integrally involved in the music-making.  Pogacnik 

saw himself playing the cathedral, or macro-violin, in addition to his “small violin.”  Scharmer 

says, “performing means to operate from a larger field that emerges from our deep connection 

with the audience and the place around us” (p. 216).  Therefore, as we implement changes into 

an organization, we must remain aware of resulting changes in the larger eco-system.          

Discussion 

 Many of the concepts presented in the section on music physiology provide the 

physiological underpinnings of Theory U.   For example, the first five of seven attributes in the 

7-6-5-4-3-2-1 model (Schneck, et al., 2006) describe the human body’s mechanical functions and 

reactions to stimuli.  The automatic nature of these five attributes corresponds to Scharmer’s 

(2007b) concept of downloading, in which a person perceives information based on habit 

patterns and embedded beliefs.  In the sixth attribute, the body’s systems adapt in response to 

disturbances.  I link this idea to Scharmer’s concept of object-focused listening with an open 

mind.  The seventh attribute is the body’s ability to grow and evolve through gene expression, 

which I relate to the Theory U concepts of presencing, prototyping (co-creating) and co-

evolving.  
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 The remainder of the model, relating to human perceptual laws and limitations, appears 

to align with Theory U’s downloading, object-focused and empathic levels of listening.  I take 

issue with Schneck et al.’s (2006) contention that all of the interacting human physiological 

systems in the 7-6-5-4-3-2-1 model are enacted for the sole purpose of survival.  Perhaps the 

authors maintain this perspective because they are focused on using music to heal human 

pathologies.  In those cases, the sole purpose would be survival.  However, according to Maslow 

(1954) and Graves (Graves & Lee, 2002), at a certain point in a person’s development, survival 

is a given.  Thereafter, self-actualization becomes the driving developmental motivation.  I 

believe Scharmer’s (2007b) framework assumes later stages of development in order to move 

down the U.   

 Neuroscience studies support the idea that music training and music-making result in 

increased blood flow to the brain or changes in brain development as a result of real and 

imagined practice (Fujioka, et al., 2006; Musacchia, et al., 2007; Schlaug, Janke, Huang, Staiger, 

et al., 1995).  These studies can be linked to explain how we develop our human capacity for 

deeper levels of listening because practicing music requires focused attention to auditory stimuli 

and a progressive development of a person’s ability to evaluate, interpret, categorize and 

memorize music.  I conjecture that similar processes are required to move down the U to deeper 

levels of listening through greater focus of attention and thus may result in similar brain changes.   

Schneck et al. (2006) introduce the idea that we can change the body’s set points by 

intentionally using music to reduce the fear response in individuals who have a variety of anxiety 

disorders.  I believe the same techniques can be used to reduce fear and stress in healthy 

individuals in order to open pathways to deeper levels of listening.  By using music as a stimulus 

through listening or by observing performing musicians in an interactive process, we may be 
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able to shift work teams into collective resonance as fear and anxiety are reduced.  I will further 

explore this idea in my dissertation research.         

  The previous discussion of entrainment concepts and studies lays a foundation for the 

“five movements of the U” (Scharmer, 2007b).  For example, an EEG (electroencephalogram) 

study of guitarists (Lindenberger, et al., 2009) illustrated that their neural entrainment process 

started with a co-initiation step, when the musicians listened to the metronome.  Then they began 

to play together, co-sensing each other’s tempo and musical inflections, and finally they got to 

the place of synchronous brain wave oscillations (presencing).  In this study, the musicians 

played simple melodies in unison, without improvisation or harmonic complexity.  Gallese’s 

(2003a, 2003b) shared manifold hypothesis and related studies provide a physiological and 

neurological explanation of the intersubjective states required during co-sensing, presencing and 

co-creating.  I would like to see future EEG studies conducted of musicians engaged in more 

complex music-making, such as playing in a string quartet or in jazz improvisation, that may 

reveal further neurological and physiological synchronization during the co-creating and co-

evolving movements up the right side of the U.   

The SAME model and four level hierarchy of motor control in mirror-neuron research 

(Carr, et al., 2003; Kilner, et al., 2007a, 2007b; Overy & Molnar-Szakacs, 2009) as related to the 

listeners’ ability to hear, sense, and embody music maps well to the levels of listening in the U.  

The first level of the hierarchy, intention, maps to Theory U’s open mind, which allows the 

discovery of new factual information.  The second (goal) and third (kinematic) and levels, map 

to the open heart, which allow empathic connections to develop.  The deepest level (muscle), in 

which a trained musician can feel the music through their entire body, equates to the level of 

presencing, or open will, from which the creation of the future emerges.   
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Schneck et al.’s (2006)  contention that music can be used to influence gene expression 

supports Scharmer’s concept of the future that wants to emerge.   When we use music to go to 

the deepest level of connection with Source through generative listening, we can influence gene 

expression.  Listening to music pushes the human system to deeper levels of listening down to 

the bottom of the U and subsequently up the other side of the U through the co-creation and co-

evolution movements. 

Psychological studies of entrainment also map well to Theory U concepts.  As we entrain 

to other people’s speech patterns and gestures during discourse (Davis, 1982; Knapp & Hall, 

1997; Montagu & Matson, 1979), we open our minds and hearts to empathically connect with 

them.  Clayton, et al. (2003) conjecture that entrainment may play a role in our sense of social 

belonging and involvement to something greater than ourselves, which aligns with Theory U’s 

movement from object-focused to empathic and generative listening.  Research showing that 

shared music-making increases empathy and cooperation (Kirschner & Tomasello, 2009; 

Wiltermuth & Heath, 2009) supports the idea that shared music-making can be used to move 

groups of people down the U to successively deeper levels of listening. 

We can apply McGrath & Kelly’s (1986) social entrainment model to Theory U  to 

explore the idea that group work rhythms and tempos must mesh together prior to arriving at the 

bottom of the U where presencing can take place.  Group presencing may not be possible unless 

group tempos and rhythms mesh together.  I suggest that group music-making or listening can be 

used as the pacer that impacts group entrainment to the point of allowing generative listening or 

presencing to take place.         

 Jones’ & Boltz’s (1989) three entrainment stages also map well with aspects of the U.  

The first stage, perception leading to expectations, might align with the co-initiating and co-
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sensing movements in the U.  If expectations are not met, the system makes an adjustment (the 

second stage).  The inflection points in Theory U of suspending, re-directing and letting-go 

would occur during this entrainment stage in order to reach the synchronization (third) stage, 

aligned with Theory U’s presencing state.   Jones & Boltz (1989) also describe the future 

oriented mode of attending, which “supports anticipatory behaviors” (p. 459) and organizational 

learning, which supports movement to Theory U’s field of the emerging future. 

 Scharmer uses the idea of “playing the macro-violin” to illustrate the contextual nature of 

emergence: the emerging future within a small group process is embedded in the larger eco-

system (Scharmer, 2007b, p. 216).  He also describes three infrastructure-place constructs to 

enable presencing: infrastructures that influence sensing the larger eco-system; places to support 

and incubate deep reflection; and infrastructures to support co-creating.  Similarly, Ancona & 

Chong (1999) stress the impact of group context on sense-making, identity creation and temporal 

meaning.  We might think of the group sense-making process as playing macro-chamber music 

within the context of a larger organization (the symphony), the business environment 

(philharmonic hall) and the world (Kepler’s (1969) music of the spheres).    

 The concepts and studies related to resonance referenced in this paper strongly support 

the Theory U framework.  Collective resonance (Levi, 2004) provides the field in which 

boundaries dissolve between people and synchronistic phenomena may occur (Spiegelman & 

Mansfield, 1996; Thygesen, 2008).  Groups tune into each other at the deepest level of source 

through presencing (Scharmer, 2007b; Schutz & Natanson, 1962).  Foulkes & Anthony describe 

group interactions by using musical metaphors to explain how communication occurs without a 

specific message being sent or received (Foulkes, 1964).  All of these ideas can be applied to 
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groups involved in generative listening, which also comes from a place of silence and connection 

with Source (Scharmer, 2007b). 

 Levi’s phenomenological descriptors of resonance (Levi, 2004) tie to Theory U in several 

ways.  First, Levi’s shift from the cognitive to the heart center by letting go (of emotional 

tension) aligns with Theory U’s movement from object-focused co-initiating (open mind) to 

empathic co-sensing (open heart), incorporating the inflection points of suspending and re-

directing.  Second, Levi’s participants felt they were in an altered state, connecting with an 

energy field with an awareness of spirit.  These experiences describe moving from empathic co-

sensing to presencing through a connection with source in the silence (Scharmer, 2007b).  Next, 

Levi’s participants maintained that the collective resonance experience required them to be 

completely aware and present – which aligns with Scharmer’s definition of presencing.  

 Finally, I mapped Levi’s (2004) nine shifting factors that move people into collective 

resonance with the Theory U (Scharmer, 2007b) framework in Figure 2.   Groups of people 

working together toward a common goal often begin by sharing stories and intentions.  This 

activity corresponds to suspending habitual ways of thinking, opening the mind to new ideas and 

to co-initiating a group process of discovery.  Next, group members re-direct their attention from 

a cognitive to an empathic focus.  The group co-senses sounds, vibrations and the surrounding 

space, by opening up their hearts and allowing themselves to be vulnerable to each other.  As 

group members let go, boundaries (the container) dissolve and the group opens its will to silence, 

truth and spirit.  The group reaches a state of presencing through progressive shifts into deeper 

collective resonance.  
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Figure 2: Levi mapped to Scharmer 

 
Conclusion 

  In this paper, I focused on the process of moving into successively deeper levels 

of listening.  Therefore, I didn’t devote much effort or space in the paper on the upward 

movement through the U, in the co-creating and co-evolving stages.  I will postpone that effort to  

a future time. 

I examined several important areas of research related to the somatic aspects of music 

and related them to the Theory U communication and change theory.  I discovered that a 

tremendous amount of relevant research is currently being conducted across several disciplines, 

including neuroscience, music therapy, psychology and social science.  This preliminary 

exploration helped me to identify areas in the literature that require further exploration, such as 

sense-making, temporal meaning, collective resonance, and attention. 
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I made several connections between music physiology, entrainment, resonance and 

Theory U in this paper.  Based on these connections, I believe my dissertation concept, 

Generative Listening: Using Music to Enhance Organizational Learning is relevant, valid and of 

interest to a cross-discipline scholarly community. 
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