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logical, analytical part of the brain. The frontal lobe of the cerebral cortex is the interface that 

mediates between layers two and three. These parts of the brain can either stimulate or inhibit 

each other (28-29). 

 

Figure 1: The Triune Brain (image based on conceptualization by sevenzero.com.au). 
 

The amygdala, in the limbic system in layer two, is most concerned with fear and anxiety. 

It, in conjunction with the frontal cortex and the mesolimbic/mesocortical dopamine system, 

form the region in the brain that is central to mediating aggression (Sapolsky 30-31). It is here 

that the brain navigates social and emotional decision-making (38). Research on post-traumatic 

stress disorder (PTSD) showed that overstimulation or overuse of the amygdala increases its size 

(34-35). Innate fear arises in the amygdala, while other types of fear that are learned happen in 
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the more recently formed basolateral amygdala (BLA) that surrounds it (36-37). Behavioral fear 

conditioning, or “engineering the learning of a false fear” arises in the BLA with the repeated 

coupling of an unconditioned stimulus (like a shock) with the stimulus that is being conditioned 

(like the sound of a bell). There are synaptic changes that accompany this kind of conditioning 

(36-37). The frontal cortex is involved in actively unlearning learned fear (38). “…[T]he default 

state is to trust, and what the amygdala does is learn vigilance and distrust” (39). In other words, 

while there are innate fears that are deeply programmed in the brain, mistrust and other fears are 

learned behaviors. We are not inherently suspicious or fearful creatures, and when and where we 

are, it is due to patterns of living that teach us to be so. 

Other themes Sapolsky explored were, basically, the whole gamut of human behaviors: 

the evolution of behavior; belonging and otherness; hierarchy, obedience and resistance; 

morality; empathy and altruism; metaphors we kill by; free will and incarceration; and, war and 

peace. Natural selection applies to anatomy, physiology and behavior, and is studied in the 

general field of sociobiology, which includes environmental psychology. Traits that ensure 

reproduction, either through sexual selection or more general traits like the ability to avoid 

predators, forage or stay healthy are the ones that are selected over time. Maturana suggested that 

rather than selection, it is through conservation that our anatomy, physiology, and behaviors 

evolve.  

In spite of what seemed to be a somewhat fatalistic and deterministic perspective, 

Sapolsky did not fully accept geneticist Richard Dawkins’ argument in favor of a “selfish gene,” 

and advocated instead that our worst behaviors are not inevitable. He pointed to the 

extraordinary plasticity in behavior that was revealed in a group of primates he had been 

studying for many years. This troop of baboons was neighbors with another troop that had begun 
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to feed regularly at a garbage dump. The biggest, most aggressive males in this troop, those that 

were the least inclined toward behaviors of affiliation such as grooming and socializing, skipped 

the morning grooming sessions to fight the 50-60 baboons at the dumpsite for food scraps left 

there each morning (649). Unfortunately for them, the food scraps included meat waste tainted 

with tuberculosis. This group of males died within just a few weeks.  

One of the questions raised in Sapolsky’s book was “How do systems of cooperation ever 

start?” (344). When Sapolsky returned six years later, he was astonished to find his troop’s 

culture had changed dramatically, from a typical male-dominated hierarchy with aggression, 

violence and a good deal of frustration displacement, to something quite unusual in baboon 

troops. Although the troop was still dominated by males in spite of the two to one ratio of 

females to males, there was less aggression, little displacement aggression, lower levels of stress 

hormones, and increased contact, closeness and grooming, even between males. It was even 

more interesting that incoming adolescent males raised in more aggressive troops quickly 

adopted this troop’s culture of high affiliation and low aggression. Sapolsky believed this was 

because they were treated less aggressively, and were solicited for grooming or sex by the very 

relaxed female population much sooner than the norm (within weeks rather than months) (650-

651). The reverse case was also demonstrated, where a troop of baboons became aggressive to 

defend against predators, with that aggression becoming integrated into their personalities, so 

that they were potentially aggressive in every situation (651).  

Implications 

 It seems evident that behavior influences and shapes behavior in feedback cycles that can 

be constructive or destructive, and focused on affiliation or aggression. Culture and cognition 

coevolve, where “…brains shape cultures, which shape brains…” (Sapolsky 326) in complex, 
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interconnected loops. The delayed maturation of the frontal cortex in humans allows for 

increased cultural and environmental influence in development, with a diminished genetic 

influence. Because of this, it is in childhood, Sapolsky said, when culture is inculcated that 

counts the most (326-327). Both Sapolsky and Maturana appear to agree that DNA structurally 

determines the range of possibilities available, but 95% of what ultimately arises is determined 

epigenetically, through “our manner of living together” (Maturana and Verden-Zöller 65). In 

terms of physical environment, ecosystems also shape behavior and culture in powerful ways, 

yet that same culture can perpetuate for millennia in entirely different physical environments, 

with an ongoing impact on the new environments (Sapolsky 327).  

Sapolsky suggested that human beliefs about life and death and pretty much everything 

else have been inherited from the preliterate pastoral culture of the Middle East (327). Sapolsky 

referred to the invention of agriculture frankly, as “…one of the all-time human blunders” that 

“…let loose the dogs of war.” Agriculture diminishes diversity and the resilience that 

accompanies it, and, by generating surplus, creates disparity in social status and wealth (326). 

These disparities stress social systems, establishing a circular pattern of relations that become our 

behavioral and cultural norms, leading to mistrust and unrest. Maturana and Verden-Zöller noted 

that this shift toward agricultural living coincided with a shift from a matriarchal to a patriarchal 

culture, or from a predominately social way of living together to a political way of interacting.  

Maturana and Verden-Zöller proposed that the origin of humanness was founded on 

loving, social relations, or what they refer to as the biology of love, with human language 

developing among our ancestral primates over approximately 300,000 generations, or three 

million years ago. The development of language, a (if not the) distinguishing feature of 

humankind, was dependent upon structural bodily changes and transformations to the throat and 
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vocal chords that would have required generations to develop, as well as recurrent interactions 

based on an intimate biology of trust and nearness that were conserved in a manner of living 

across generations.  

These loving, or social relations refer to “…mutual trust in total body acceptance with no 

manipulation or instrumentalizations of the relations….” These manipulations operate as 

“…attempts to control the behavior of the other by illegitimate means; they are manners of 

aggression and denial of the other….” (65-69). Maturana and Verden-Zöller referred to these 

relations of aggression, control and manipulation as political relations, in direct opposition to 

those social relations noted above. Maturana clarified that every experience and interaction we 

have affects our biology, and our behavior, which in turn shape our evolutionary development. 

What we conserve in our daily living determines our evolutionary future (Maturana 2020). 

“Indeed, although the biological fundaments that constitute the possibility for our loving 

humanness are genetic, our realization as such in our anatomy, our physiology, and our behavior 

is cultural” (Maturana and Verden-Zöller 133) To retain our capacity for social, loving relations 

in our biological evolution, these behaviors and relations must be conserved in our daily living 

with our children (133). In other words, we choose through our behavior and every interaction 

with one another, what we are becoming.  

Psychology 

 The schism between mind and body was apparent in late-20th century cognitive theory. In 

2010, psychology professor Arthur Glenberg mused on the reasons contributing to what he 

described as slow progress in the field of psychology, pointing to the lack of a common 

language, organizing principles, or metaphors, making it difficult to compare data, theories and 

approaches. Glenberg also pointed to a lack of cooperation amongst those working in the field, 
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along with the broad range of content covered within the discipline, from cognition to social 

behavior (586). Glenberg argued that embodiment could serve to unify the disparate interests and 

research of psychology, while grounding it in the study of behavior, which, he wrote, was the 

intended research focus for the field. Today, embodiment is of both interest and concern. 

Jennifer Frank Tantia, a proponent of somatic psychology, suggested that the preference of 

somatic psychologists and psychotherapists to practice their work rather than engage in research 

is a weakness in the field that has slowed its advancement. She advocated for new research 

methods and approaches for embodied research, rather than trying to fit its implicit data into 

traditional, explicit frameworks (Tantia 134).  

Background and Driving Questions 
 

While inquiry into mental processes, mind and behavior date back far into antiquity, it 

was not until 1879 that the first laboratory for experimental psychology was established at the 

University of Leipzig, in Germany, by Wilhelm Wundt. Wundt’s aim was to establish an 

independent and formal science that could be used to study human behavior, emotions and 

cognition. Just a few years later, Johns Hopkins University in the United States followed suit 

(Cherry “Historical Timeline”; Wikipedia).  

Around the turn of the century, research in psychology was flourishing, and included a 

wide array of theories and approaches. By the middle of the 20th century, Jean Piaget had 

introduced his cognitive theory, and was exploring the stages of mental development in children; 

Abraham Maslow had established his hierarchy of needs from the perspective of humanistic 

psychology; and John B. Watson’s behaviorism was emerging, with its focus on environmental 

stimuli, punishment, and behavior reinforcement (Cherry “Historical Timeline”; Wikipedia). An 

abbreviated chronology of these developments in psychology can be viewed in Table 1 below.
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Table 1: 

Psychology Timeline 
Period Personality or Development 

 
600 BCE Asklepios, psychosomatic healing centers (Greece) 
400 BCE Hippocrates, physical (not supernatural) at root of mental disorders (Greece) 
  
1732 Psychology as independent field (Christian Wolff) 
  
1850 Hermann von Helmholtz, sensory perception studies (the base for Wundt’s work) 
1879 Wilhelm Wundt est. 1st laboratory and program, University of Leipzig 
1886 John Dewey, Psychology, 1st psychology textbook in US 
1888 G. Stanley Hall, est. 1st laboratory & program in US at Johns Hopkins University 
1890 William James, “Father of American Psychology,” Functional Psychology, emotion as the perception 

of embodied experience, Principles of Psychology 
  
1901 Sigmund Freud, Psychoanalysis, focus on psycho-sexual-Oedipal complex, and later on repression, 

The Psychopathology of Everyday Life 
1904 Ivan Pavlov, Nobel Prize,  “Classical Conditioning” 
1905 Alfred Binet, developing first IQ tests 
1905 Edward Thorndike, animal intelligence, reinforcement theory, behavior analysis 
1912 Max Wertheimer, Experimental Studies of the Perception of Movement, Gestalt psychology (the 

perceived whole as greater than & different from the aggregate parts) 
1913 Carl Jung, analytical psychology, exploration of the unconscious 
1913 John B. Watson, Psychology as the Behaviorist Views It 
1928 Jean Piaget, thinking & intellectual development an extension of biological process 
1936 Wilhelm Reich, expression of personality in way the body moves, The Sexual Revolution 
1941 BF Skinner & William Kaye Estes, conditioned emotional response/conditioned fear response 
1943 Abraham Maslow, hierarchy of needs, A Theory of Human Motivation  
  
1953 Humanistic Psychology established (Abraham Maslow) 
1959 Viktor Frankl, Man’s Search for Meaning 
1966 Konrad Lorenz, ethology (the study of animal behavior) 
1967 Cognitive Psychology established (Ulric Neisser) 
1972 Robert Ornstein, use of biofeedback  
1973 Ernest Becker, The Denial of Death, mortality (not sexuality) as character foundation  
1973 Timothy Leary, Neurologic, use of psychedelics (w/Richard Alpert-Ram Dass) 
1977 Robert J. Plomin, proposed genes & environments work together to shape human activity 
1978 Term cognitive neuroscience comes into use 
1978 Mary Ainsworth, attachment theory 
1979 E.O. Wilson, On Human Nature, socio-biology to explain human nature and evolution 
1979 Urie Bronfenbrenner, (bio-)ecological systems theory, relation of human & environment 
  
1980 Robert Zajonc, affective & cognitive systems largely independent; affect is more powerful 
1983 Howard Gardner, Frames of Mind, theory of multiple intelligences 
1998 Martin Seligman, Positive Psychology, learned helplessness 
1998 Michael M. Merzenich, neural plasticity (experience to modify sensory & motor maps) 
1992 Jaak Panksepp, Affective neuroscience – the Foundations of Human and Animal Behaviors 
1992 Joseph E. LeDoux, brain mechanisms of emotion and emotional learning 
1994 Antonia Damasio, Descartes’ Error, somatic marker theory (emotional biases effect behavior) 
1996 Amos Tversky, defined ambiguity aversion, systemic human cognitive bias 
1996 Giacomo Rizzolatti, published a paper on discovery of mirror neurons 
  
2002 Daniel Kahnemann, Nobel Prize for Behavioral Economics 
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In the 1960s, 70s and 80s, cognitive psychology had become the predominant approach 

to western psychology, with the supposition that behavior was the outcome of a disembodied 

mind that manipulates symbols according to specific rules (Glenberg 587). By the late 1980s, 

this approach was firmly entrenched, but its weaknesses were beginning to show. Cognitive 

theory had not managed to integrate emotions, human development, social psychology or clinical 

analyses in an all-encompassing theory. At the same time, realization was dawning in 

psychology, linguistics, biology, artificial intelligence, and philosophy that behavior and the 

body were inextricably connected. This dawning awareness suggested the possibility that 

cognition might also be dependent in some way upon the body (Glenberg et. al 573).  

Inclusion of the Body and Movement  
in the Discipline  
 

As early as the 11th century, the Persian physician Avicenna made the connection 

between emotions and the body in what he identified as physiological psychology (Cherry, 

“Historical Timeline”). In the late 1800s, William James understood psychology to be dependent 

on one’s subjective experience, and argued for the relevance of both biological and social 

experience to the study of human behavior, consciousness, and evolution (Taylor 125-126). The 

first woman to receive her doctorate in psychology in 1916, Margaret Floy Washburn, 

championed the connection of mental and physical processes, but her voice was lost in the 

cacophony of the cognitive revolution. By 2015, when Glenberg et al. wrote the article “From 

the Revolution to Embodiment: 25 Years of Cognitive Psychology,” Descartes’ disembodied 

mind had lost its vitality, and there was a general acknowledgment that thinking could not be 

separated from the interactions arising between brain, body, behavior, and the shifting physical 

and social environments that they take place within (Glenberg et. al. 575).  
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Glenberg et. al. understood embodiment as inherently action-based cycles of feedback-

response, concerned specifically with survival, which ground the sense of self with and through 

the body (582). Networks of brain-body-behavior  “…actively select and create information that 

in turn modifies the brain’s internal structure and dynamics” in a circular process where “…the 

brain’s outputs influence its inputs, and these inputs in turn shape subsequent outputs – binding 

brain networks to the organism’s environment over short timescales, and cumulatively over 

developmental time” (Byrge et. al. 395-397). For example, in early human development, “…pre-

crawlers, crawlers, and walkers have different experiences with objects, different visual spatial 

experiences, different social experiences, and different language experiences that are tied to 

posture,” and result in a scaffolding affect where each developmental stage is built upon the 

previous one (397). Work on developmental movement has been richly explored in a number of 

somatic approaches, such as Bartenieff Fundamentals, Dance Movement Therapy and Body-

Mind Centering®, and integrated into many movement-based practices, such as Anne Green 

Gilbert’s Brain Dance and the martial arts.  

Embodiment theories in psychology vary but, for the most part, are based on the idea that 

“…psychological processes are all influenced by the body, including body morphology, sensory 

systems and motor systems.” Physical development and its accompanying actions drive cognitive 

and social development, and symbols, which play a dominant role in human experience, are 

grounded in the body’s sensory system, its movement, actions, and the emotions (Glenberg 586-

588).  

According to linguist and cognitive scientist George Lakoff, language is metaphoric, 

constantly referencing our experience with the physical world. The state of our bodies, 

essentially, influences our understanding of others, and how we interact with them (Sapolsky 
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558). Structures known as mirror neurons (described in more detail in Chapter IV) are thought to 

explain how motor resonance can be used to identify and make sense of the actions, intentions 

and emotions of others (592-593). What is referred to as 4E Cognition today, sometimes now 

4EA Cognition, is an extension of the work of Francisco Varela, and refers to cognition as 

embodied, embedded, enactive, extended, and additionally affective, or being laden with feeling.  

Philosopher Shaun Gallagher and his colleagues, among others, point to 7E’s that 

currently define experience as “…embodied, embedded, enmeshed, emergent, extended, enactive 

and empathic” (Batson and Wilson 78). Somatics and embodiment are other names that attempt 

to indicate the lived experience of the body, while cultural biology indicates this experience in 

relation to human culture. Maxine Sheets Johnstone might argue that the word animated better 

encompasses everything it is to be alive, conscious, feelingly and interactively engaged, and 

participating with and in the world. Perhaps this is a single word that can embrace and include 

them all. Nevertheless, as one of the educators interviewed suggested, trying to find a single 

label may be counterproductive, creating boundaries, ideas of the right and wrong way to ‘do 

embodiment,’ and imposing limitations where they do not in fact exist.  

Implications 
 

 The implications from these developments may prove potent. The theory of autopoiesis 

developed in biology by Maturana and Varela, noted previously, led imminently to the Santiago 

Theory, which returned humankind to the animal kingdom – a part of nature, and among other 

cognizant creatures. This is a paradigmatic shift in human conception of our place in the world, 

and our role within it. As one authority wrote, “…we have good reason to think that the body 

influences cognition in surprisingly robust ways, the central question is no longer whether or not 

some cognitive processes are embodied” (Dove).  
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Research in the field of psychology, cognition and behavior that considers the body 

integral to its inquiries treads today along a fine edge where, on one side is a world in which we 

continue to believe that emotions, behavior and mind are dependent upon and arise through 

language and symbols. On the other side we have a huge expanse, an entire field opening up 

where language and symbols are no longer the only landmarks to help us find our way. That field 

is full of far more questions than answers at the moment, and it is likely to be a bit messy as 

things get sorted out, because it does not lend itself to fragmented siloes. Even the language and 

parameters of focused investigation can be difficult to isolate and identify in a way that remains 

constructive and generative.	

Small pockets of focused work continue to develop in this new field, whether we identify 

it as such or not. Some of this work is theoretical, some of it is experimental, and some of it is 

practical. There is a large amount of work falling under the label somatic psychology, and much 

of that is directly related to trauma, post-traumatic stress disorders (PTSD), autism, and 

behavioral challenges like Attention Deficit-Hyperactivity Disorder. The work of Bessel van der 

Kolk, The Body Keeps the Score, has served as a powerful base, as have psychiatrist Stephen 

Porges’ polyvagal theory, somatic pioneer Bonnie Bainbridge Cohen’s Body-Mind Centering®, 

psychologist Peter Levine’s Somatic Experiencing, and Resmaa Menakem’s work in racial and 

intergenerational trauma, among many others. Further, a new influx of indigenous experts has 

begun to join this conversation. Please see Figure 2, below, for a map created by Mark Olson, of 

Pacific Center for Awareness and Bodywork, showing lineages and connections between 

psychology and somatics. While incomplete, as any such map must be, it nevertheless serves to 

link psychology and somatics in useful ways for the purposes here. 

 


