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Thinking Outside Our Brains: Interper-
sonal neurobiology and Organizational 
Change

BY LINDA J. PAgE, PH.D., ACPC
ADLER SCHOOL OF PROFESSIONAL COACHINg

abstract: organizational coaching and 
coaching in general draw on a num-
ber of different fields and academic 
disciplines. There is another field of 
study that integrates several disci-
plines. stimulated by the past decade 
of intense brain research, this field is 
called “interpersonal neurobiology”  
(siegel, 1999). by showing that our 
brain processes are profoundly social, 
interpersonal neurobiology bridges the 
human paradox of being both inhabit-
ants of our own private phenomeno-
logical reality and necessarily embed-
ded in social systems and dependent 
on others. This leads to understanding 
what it is about coaching that liter-
ally makes our brains grow and how 
that growth creates “supersystems,” 
as people make enduring connections 
outside their brains. a cyclical process 
is outlined to illustrate the distribution 
of “collaborative, contingent conversa-
tions” as  leadership skills throughout 
an organization.

There is a growing consensus that the field of coaching studies 
should be cross-disciplinary, multi-disciplinary, or inter-dis-
ciplinary—that is, a hyphenated field rather than one that is 

“owned” by any one existing academic discipline.  As coaching theory, 
research, and practice inform and shape one another, the hope is that 
an integrated field uniquely identified as coaching will emerge.  Over 
the past two decades, advances in brain research have also stimulated 
cross-disciplinary integration.  Examining this growing trend not only 
supports coaching in maintaining its cross-disciplinary emphasis, but 
also puts some of the key elements of coaching, such as the coaching 
conversation and its capacity to stimulate individual and organizational 
development, on a firm footing in cognitive neuroscience research.

THE pARADOx
The psychiatrist and life philosopher, Alfred Adler, (1870-1937)  point-
ed out that every human infant is dependent on others for survival, and 
this makes us subject to social norms and the priorities of others. At the 
same time, in the process of development, human beings create an inner 
world, a narrative of a universe that revolves around our own percep-
tions and desires that, as we soon find out, may be quite different from 
what others want. Adler found the answer to this paradox in a concept 
that (in English) he called “social interest.”  The English terminology 
has its limits as a translation of the german term “gemeinschaftsge-
fuhl,” but in essence it indicates the human potential to transcend the 
paradox of individual uniqueness and social embeddedness by “using 
our unique selves to make a contribution to others.”  That is, we resolve 
the apparent paradox by developing the capacity to connect our own 
interests to the advancement of the interests of others and, indeed, of 
humanity as a whole. 

The concept of social interest may appear to be far too idealistic for 
the competitive organizational and business environment. Yet organiza-
tional theorists such as Margaret Wheatley  and coaches like Timothy 
gallwey  claim that the extent and pace of change require replacing 
hierarchical, command-and-control functions with leadership that is 
distributed throughout the organization. That is, individuals in what-
ever position they occupy have a unique view that may impact that 
organization’s capacity to adapt, and thus each individual has a leader-
ship role to play. This is true even for organizations that are presumed 
to be strictly hierarchical (such as the military). In their research on 
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organizations that require high reliability, where a small error can lead to disastrous 
consequences, Weick and Sutcliffe found that nuclear-powered aircraft carriers 
have developed a model of distributing leadership throughout the ranks in order 
to ensure that everyone takes responsibility for reliability. 

In more general terms, the paradox of individual uniqueness and social embed-
dedness, and its resolution through social interest, relate to ongoing debates that 
juxtapose nature and nurture, heredity and environment, freedom and determin-
ism. These juxtapositions are being questioned by modern philosophers of science  
in ways that shed the light of cognitive neuroscience research on the ideas of Adler 
and his students.  Current thinking indicates that each is inextricably dependent 
on the other in a dynamic, dialectic process that is necessary for complex systems 
to survive and develop. From this perspective, distributed leadership becomes an 
expression of social interest and a crucial capacity for an organization to develop.

As fascinating and promising as these concepts, models, and theories are, there still 
remains the question of how organizations arrange for leadership to be distributed 
and how potential leaders throughout the organization take up that challenge.

Interpersonal Neurobiology
Daniel Siegel suggested the term “interpersonal neurobiol-
ogy” to describe the current intersection of developmental 
and cognitive psychology, neuroscience, anthropology, so-
ciology, linguistics, biology, and psychiatry.  When I first 
read “interpersonal neurobiology,” I was taken aback. Hav-
ing a background in sociology, social psychology, and an-
thropology, I had no problem with the “interpersonal” part; indeed, it relates to the 
“social embeddedness” assumption of Adlerian psychology.  Likewise, I had taught 
linguistics and cognitive psychology and had the opportunity to connect modern 
trends in neurobiology with the Adlerian assumption of body-mind holism. But 
surely it was an oxymoron to put the two together. How could our internal, indi-
vidual neurobiological processes be interpersonal? How could we think outside 
our brains? The answer helps us understand more precisely how leadership can be 
distributed and social interest developed in an organization.

Interpersonal neurobiology incorporates brain research to further explain the com-
plex and reciprocal relationship between organizational and individual change and 
development. It does this by incorporating an understanding of: 
∑ The differing effects of implicit and explicit memory.
∑ Where our state of mind comes from.
∑ How certain types of human interaction stimulate brain growth.
∑ How healthy complex systems must strike a balance between differentiation and 
integration.
As a result, the concept of “thinking outside our brains” is shown to be not only 
possible but necessary to the distribution of leadership.

Implicit and Explicit Memory
It is commonly accepted that the mental function of memory is carried out in our 
brains, and modern science has added that the brain is distributed throughout the 
body.  Thus, the mind arises from an integrated brain/body, the study of which may 
help us learn more about how we think. The pursuit of cognitive neuroscience has 
shown that the common view of human memory as made up of isolated bits of in-
formation, like photographs in an album, is quite wrong.  The brain is made up of 
interconnected neurons, groups of which are activated in patterns. A memory is the 
likelihood of certain patterns firing again and again. From a neuroscience perspec-

From this perspective, distributed lead-
ership becomes an expression of social 
interest and a crucial capacity for an 
organization to develop.
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tive, memories are the way these patterns, having been triggered by a past event, 
affect the future function of a person’s brain and therefore their mind and behavior. 
Memories relate to learning and development in that new patterns may change 
how the person functions in the future.  Memories can be categorized in different 
ways based on where the memory’s neurons reside in the brain, what kinds of func-
tions they affect, and when they develop. 

Newborn infants (and, even fetuses in utero) can develop implicit memories and 
thus can learn. The capacity for this kind of memory lasts throughout our lives. 
Implicit memories do not require conscious attention to be remembered, so our 
brains can store a memory without our deciding to do so and without our being 
aware of it. Implicit memories are laid down without going through the hippocam-
pus, which sorts and sequences conscious memories. As a result, we have no sensa-
tion of “remembering” or of the pattern being associated with a prior experience. 
We may find ourselves at any point having thoughts, feelings, images, desires, or 
bodily sensations as here-and-now realities rather than as memories from the past. 
Groups of similar memories may become associated (in keeping with the hypoth-
esis attributed to Donald Hebb: “Neurons that fire together, wire together”) so that 
we form generalizations that cognitive psychologists call “mental models” or “sche-
mas.” These also remain in the background of implicit assumptions, and we remain 
unaware of them until they are made explicit through coaching, psychotherapy, 
meditation, or other self-awareness activities.

The capacity for explicit memory does not develop until a child is around two years 
of age, about the time verbal language begins. At this point, the hippocampus is 

normally developed enough so that we can engage it by 
paying conscious attention to something. The hippocam-
pus takes events from a momentary “sensory store.” It pro-
cesses and sequences these events in short-term memory 
before they are forwarded to possible long-term memory. 
As a result, we develop an inner sense of remembering so 
that we come to “know that we know” something. What 
we recognize as remembering may be factual, true-or-false, 
known as semantic knowledge, or it may be knowledge of 
things that have happened to us, known as autobiographi-

cal knowledge. The capacity for such memories allows us to engage in “mental time 
travel” or to picture ourselves in the past, present, and future. 

Memory is not just something that happens to us—the triggering of a pattern in 
a brain that is sitting around waiting for a stimulus. Autobiographical knowledge 
is the result of an active, complex process by which we construct a self as we de-
velop the capacity to become aware of that self. But our experience may better fit 
the concept of multiple selves. That is, our moods may shift so that we have very 
different experiences of ourselves from one time or circumstance to another. How 
does this happen?

States of Mind
Privileging rationality over emotionality was an ideal of Enlightenment and early 
scientific inquiry that has been superseded by theories based on modern brain 
research.      Rather than a separate mental process, emotion is now seen as a kind 
of summary or headline indicating the current state of the mind as it takes stock of 
present circumstances and resources, marshals learning and values from the past, 
and anticipates what will be in the future. “Emotions,” says Siegel, “are what cre-
ate meaning in our lives…whether we are aware of them or not.”  Our emotional 
experience at any one moment is an indicator of our state of mind.

We may find ourselves at any point 
having thoughts, feelings, images, 
desires, or bodily sensations as here-
and-now realities rather than as memo-
ries from the past.
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A state of mind is a relatively cohesive combination of particular emotions (both 
their tone and intensity), perceptual biases, memories, mental models, and behav-
ioral response patterns.  For example, I work with a coaching client who writes 
music. When she is beginning a new work, she reports feeling excitement, antici-
pation, and confidence in her abilities and being full of energy, almost like an elec-
trical charge in her body (emotional tone and intensity); hearing some sounds as 
potential music and not hearing others or ignoring other senses (perceptual bias); 
remembering times when her music has been well received (explicit memories); 
having an out-of-awareness sense of the positive effects that music can have on 
listeners (implicit mental model); and taking every opportunity to sit at the piano, 
pen and staff paper at hand, getting her ideas on paper (behavioral response pat-
tern). On the other hand, a time often comes when she is about three-quarters 
through a new piece that she reports “losing steam.” She feels discouraged and even 
hopeless, like napping rather than working (emotional tone and intensity). The 
same notes that had so delighted her now sound wooden 
and trite (perceptual bias). She remembers (explicitly) the 
concert two years ago that got panned by critics, and she 
dwells (implicitly) in a world of failure. She has trouble 
talking herself into even sitting at the piano, much less 
writing music (behavioral response patterns). Because of 
the implicit elements of these states, when she is “in” either of them, she may have 
trouble recognizing it as a transient state, as one that she can move away from. It 
may rather seem to her that the state is her self.

While I have contrasted these two states of mind in order to emphasize their differ-
ences, we should not think that this kind of alternation is limited to someone with 
a so-called artistic temperament. Indeed, much of coaching consists of helping 
clients shift from a state where they perceive few possibilities and feel blocked to 
one where they see many options and are able to move forward. The question here 
is how brain research helps us understand how these shifts happen.

Collaborative, Contingent Conversations
Cohesiveness comes from the fact that when one element of a state of mind is 
activated, say a particular emotion or mental model, previously associated other 
elements also become activated, based on Hebb’s hypothesis mentioned above that 
“neurons that fire together wire together.” Thus, even though any one of us can en-
gage a number of different states of mind, we tend to alternate among a set that we 
and others come to identify as our “selves.” The familiarity of these patterns lends 
continuity to our sense of self. We have an experience of being the same self despite 
being “in” a series of states that may have very different characteristics.

Although development of a sense of self is a whole body/brain process within em-
bedded social systems, a particular part of the brain is important to this process: 
the right orbitofrontal cortex. This is a structure that is located behind the socket 
or orbit (thus, “orbito”) of the right eye, in the front of the brain. It has connec-
tions from and to the sensory cortex (perception), the somatosensory cortex and 
brainstem (somatic sensation), autonomic nervous system (bodily functions), the 
dorsolateral prefrontal cortex (attention), medial temporal lobe (explicit memory), 
and the associational cortex (abstract thought). The right orbitofrontal cortex plays 
a central role in integrating memory, attachment, emotion, bodily representation 
and regulation, and social cognition.  Gabor Maté suggests that the dysregulation 
of emotional and bodily states and the difficulty in reading social cues displayed by 
those with attentional deficit disorder may be related to a lack of development of 
the right orbitofrontal cortex. 

Our emotional experience at any one 
moment is an indicator of our state of 
mind.
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How might the brain in general, and the right orbitofrontal cortex specifically, de-
velop in such a way as to cause problems such as ADD? A view that sees human 
development solely as the unfolding of genetic potential would explain faulty de-
velopment as the result of faulty genes. But brain research has left such simplistic 
explanations far behind. Current understanding is that development results from 
the effects of experience on the unfolding genetic potential, a complex and recur-
sive interaction between genetics (nature) and experience (nurture). According to 
Quartz and Sejnowski, “Your experience with the world literally helps build your 
brain, which in turn gives rise to your mind.”   What experiences affect a child’s na-
scent cortex so that she or he develops integrated memories, the capacity to regu-
late bodily functions and emotions, and the ability to relate to others—all functions 
of a healthy right orbitofrontal cortex?

The answer to this question is a central theme of Interpersonal Neurobiology that 
has profound implications for coaching and other human service professions. At-

tachment research has proven the importance of a certain 
kind of relationship to the healthy development of children.    
Siegel draws on this research to describe human babies as 
“hard wired” to connect with others. “[A]ttachment rela-
tionships may serve to create the central foundation from 
which the mind develops.”  Attachment occurs when a ba-
by’s capacity for connection is engaged by an adult who al-

lows her or his own state to resonate with that of the baby. That is, the adult “feels” 
what the baby is feeling and communicates such that the baby “feels felt.”  Most of 
this communication is nonverbal and thus connects with implicit memories and 
mental models. It depends on the adult’s capacity for “mindsight,” or the under-
standing that another has a mental life in some important respects like one’s own. 

Infants display the extreme of being “in” a state. If they are hungry, every part of 
their being is caught up in hunger expression. If they are in pain, they express pain 
from the top of their crinkled foreheads to the tip of their curled-up toes. There is 
no part of them that has differentiated from this unitary here-and-now experiencing 
self, no part that can stand aside and recognize “this, too, shall pass.” They develop 
that capacity by “borrowing” from their adult attachment figure. Adults resonate 
emotionally with children, letting them know that they feel what the child feels. At 
the same time, or soon thereafter, they moderate negative all-encompassing feel-
ings by soothing or distracting. Remember that much of this communication is 
nonverbal, engaging all the senses. Thankfully, it does not depend on verbal skill, 
especially before the child can use verbal language. As children’s brains develop, 
they differentiate and become capable of seeing/feeling themselves reflected in their 
caregiver’s eyes and thus begin to have a sense of self outside their here-and-now 
subjective experience. They can then talk to themselves and engage the same emo-
tional regulation techniques that they experienced from their caregivers. Over time, 
they develop a more complex “meta-identity” that encompasses both the hunger or 
pain experience and the capacity to move beyond it. 

Utilizing one’s mindsight to engage a child’s potential for attachment literally nour-
ishes the child’s brain, yielding “…emotional competence, a sense of well-being, 
and interpersonal skills.”  A secure attachment relationship is based on a series of 
interactions or “conversations” that are collaborative and contingent. That is, both 
participants open themselves to “mindsight” with regard to the other. Both “feel 
felt.” What happens in the conversation is not according to a pre-set script but is 
contingent upon what has gone before. Collaborative, contingent conversations 
yield secure attachment, shape the unfolding genetic potential and help babies’ 

Adults resonate emotionally with 
children, letting them know that they 
feel what the child feels.
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brains, especially their right orbitofrontal cortex, grow in healthy ways. 

At one point it was thought that when children miss out on a healthy attachment 
experience, fed by collaborative, contingent conversations with caregivers, they are 
doomed to lifelong dysfunction. However, the research conducted with adults by 
Main and associates has shown that people can “earn” a secure attachment system.  
Further, Ramachandran found that the adult brain exhibits much greater plasticity 
and potential for growth than had previously been assumed.  Siegel concluded that 
collaborative, contingent conversations in adult psychotherapy make it possible to 
heal psychological trauma. 

It seems reasonable to surmise that some part of the positive outcome of coaching 
may be traced to the effects of collaborative, contingent conversations on the adult 
brain. That is, coaching makes our brains grow. But both the cause and the effect of 
this growth is not just an internal process for the client. When my musician client 
and I “connect,” she borrows my external (to her) perspec-
tive and sees herself through my mind’s eye (mindsight). To 
the extent that boundaries of her discouraged state of mind 
are permeable, she allows my memories of her previously 
energetic, encouraged state to activate her memories, my 
feelings of confidence in her to activate her emotions, my 
nonverbal messages based on an implicit faith in her poten-
tial to activate her sense of mastery. This is not my doing; it 
is the result of a mutually reinforcing interaction we create 
together and that reflects back on both of us. We both cre-
ate new neural connections through the kind of communication—collaborative, 
contingent conversations—that Siegel calls “experiential food” for our brains.   

Complexity
Siegel draws on complexity theory to conclude, “We are all nonlinear dynamical 
systems.”  Our minds, like our coaching and other relationships and the organi-
zations in which we interact, are complex systems. All have emergent properties 
such that small initial changes can result in large and unpredictable outcomes. All 
engage in self-organizational processes that move toward greater complexity. Com-
plexity is achieved by balancing basic tendencies toward integration and continuity 
on the one hand and differentiation and flexibility on the other. Healthy systems 
are ones that maximize complexity.    

On the individual level, complexity is enhanced when repeated experiences of col-
laborative, contingent conversation stimulate mental structures that allow us to 
reflect on our states of mind and to develop the capacity to shift them consciously. 
The alternation or dialectic between having new experiences (differentiation) and 
assimilating them into one’s fund of knowledge (integration) is another perspec-
tive on what I have called a process (rather than a product) of “expertising.”  This 
process is the objective expression of Csikszentmihalyi’s subjective “flow” state.  
Experts in whatever field or domain they have mastered have the capacity to pro-
cess huge amounts of data quickly, and they seem to do it by enrolling implicit as 
well as explicit brain capacity. I have compared Adler’s concept of social interest 
with that of expertise in the broad domain of life: social interest resolves the dif-
ferentiated paradox of individual uniqueness and social embeddedness through a 
higher-level integration. It was also Adler’s answer to the question “What makes 
people truly healthy?” much as Siegel considers healthy systems as ones that maxi-
mize complexity. The health and well-being of each unique individual can be seen 
as dependent upon his or her capacity to “see with the eyes of another, hear with 
the ears of another, feel with the heart of another” —the essence of  “mindsight,” a 

… the positive outcome of coaching 
may be traced to the effects of collabor-
ative conversations on the adult brain. 
We create “experiential food” for our 
brains.
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major feature of collaborative, contingent conversations, and a crucial ingredient in 
Adler’s definition of social interest.

The practical consequence for organizations is that increased opportunity for col-
laborative, contingent, that is, coaching, conversations is likely to increase domain 
expertise as well as mental health among individuals.

On the social level, collaborative, contingent conversations over time can shape the 
states for participants such that two (or more) individuals come to function as a 
state shifting “supersystem.”  Out-of-awareness, rich sensory messages trigger one 
another’s implicit models and states, and we “borrow” from others whom we have 
learned to trust the capacity to observe ourselves and to access memories or other 
techniques to shift to new states. Siegel describes these supersystems as irreducible 
new and more complex systems that express and support the increasing integration 

and differentiation of the organization as a whole. 

A practical outcome of operating as positive supersystems 
is this: if you ask participants to estimate what percent they 
contribute and what percent others contribute to outcome, 
the tendency is to attribute a greater percentage to others. 
For example, a two-person work team emerges from an as-
signment: 

“Thanks,” says Gus.
“What for?” asks Alice. 
“Hey, you really carried the ball in there. I hardly had to lift a finger. And what a 
great result!”
“Are you kidding? You’re the one who carried the load, Gus. I just sat back and 
relaxed.”
If asked to estimate their own contribution to the result, both Gus and Alice might 
say 30%. But the result was 150% of what they expected.  Supersystem team mem-
bers feel that others must be working harder because so much is being accom-
plished without their having to exhaust and sacrifice themselves. This is the reward 
of synergy, where diverse elements of a system are integrated such that the whole 
becomes more than the subjectively experienced sum of its parts. Moore and her 
colleagues describe this as “relational flow” in a coaching conversation. 

Supersystems are often maintained by narrative processes—stories that reveal the 
shadow of shared but not directly observable cultural models that form and inform 
how people behave in an organization. Engaging with others in collaborative, con-
tingent conversations to create a common narrative feeds our own brain develop-
ment and mental complexity as it creates higher-level complex systems that draw 
on our diverse potential, made all the more potent because of the uniqueness of 
each individual. 

Summary
In response to the pace of change and new ways of conceiving organizational dy-
namics, organizations are being challenged to distribute leadership throughout, 
rather than reserving all decision making for the top of a hierarchy. For distributed 
leadership to be effective, the individuals involved must be able to transcend the 
apparent paradox between one’s unique perspective and the demands of operating 
within a larger social system:
1. External and internal cues, often nonverbal and outside of a person’s awareness, 
can trigger implicit memories that are not accompanied by any sense of remem-
bering. Rather, they are experienced as what is going on now. These unrecognized 
memories may further trigger a cluster of associated mental models, emotions, per-

Thus, contributing one’s unique un-
derstanding of another maximizes the 
health and functioning of both—an ex-
ample of social interest.
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ceptual biases, and behavioral response patterns to form a negative state of mind 
that may be distressingly difficult for the individual (Person A) to shift out of.
2. One way to approach this is for another (Person B) to take on the leadership task 
of engaging in a “collaborative, contingent conversation” to the point that Person 
A “feels felt.” Person A then may “borrow” from Person B the capacity to “think 
outside his or her own brain” so that Person A shifts to a different, hopefully more 
useful, state of mind. Siegel claims that such conversations and resulting shifts of 
states are the “experiential food” that nurtures ongoing de-
velopment of complexity in the adult brain and mind. He 
sees the maximization of complexity as a defining charac-
teristic of the health of a system, whether an individual or 
an organization.
3. Engaging in state shifting conversations nurtures the 
brain and therefore also the mental complexity of Person 
B. Thus, contributing one’s unique understanding of another maximizes the health 
and functioning of both—an example of social interest.
4. Over time—especially when participants are encouraged to consciously reflect 
on the state shifting effects of collaborative, contingent conversations—neural, 
mental, and behavioral patterns become engrained such that irreducible “super-
systems” are established among and between people. Narratives that convey un-
derlying values spread throughout the organization and encourage people to take 
on the challenge of distributed leadership, thus further enhancing individual and 
organizational complexity. 
5. Internal and external changes will bring new people into the organization, as 
well as new stimuli for existing personnel. (Cycle back to #1….)

Coaches will recognize that ideal coaching conversations are in fact “collabora-
tive, contingent conversations.” Those who have a background in Ken Wilbur’s 
spiral dynamics,  Chris Argyris’s Action Design,   Robert Kegan’s developmental 
perspective,  David Cooperrider’s Appreciative Inquiry,  or Martin Seligman’s Posi-
tive Psychology  will recognize connections with, similarities to, and differences 
from Siegel’s Interpersonal Neurobiology. This description is intended to further 
the integration and differentiation of concepts such as these in order to enhance the 
complexity of the emerging field of coaching studies.
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