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Abstract: 
Through the lens of cognitive science – more specifically through philosophy, 

developmental psychology and neuroscience – this paper argues for the inextricable 

relationship between the body and the brain. Referred to as the embodied mind, this 

link represents an important implication for how we teach and learn. 
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I -  Introduction:  

 

Learning to learn […] means shaking off, instead of applying, the preconceptions 

that might otherwise give premature shape to our observations. It is to convert every 

certainty into a question, whose answer is to be found by attending to what lies 

before us, in the world, not by looking it up at the back of the book. In thus feeling 

forward rather than casting our eyes rearwards, in anticipation rather than 

retrospection, lies the path to discovery. 

-Tim Ingold, 2015 

 

 

1 – Overview:  

 

Recent advances in neuroscience confirm what a passionate few have been saying for 

decades: that cognition and action are inextricably linked. However, the relationship between 

thinking and making remains a polarizing proposition. In an attempt to settle the matter, I will be 

focusing on the mind-body problem in the form of a literature review. My goal is to point out the 

necessity of challenging the perceived role of the body in learning. Through the lens of cognitive 

science, the literature will highlight contributions to philosophy, developmental psychology, and 

neuroscience. Based on these findings, I will argue that any pedagogy that neglects the body also 

neglects the mind. The conclusion will cover the implications of embodied learning for education, 

especially as it pertains to the arts. Acknowledgement of the mind’s dependence on the body is, in 

my view, a necessary first step towards addressing the importance of creativity in education.  

 

The synthesis of the mind and the body will be referred to as the embodied mind (Varela, 

Rosch & Thompson 1999). In an effort to uncover its existence, I will open with a definition of 

dualism - the backbone of my counterargument (Gallagher 2005, Johnson 1990, Lakoff & Johnson 

1999, Adamson 2007, Berthoz 2000, Radman 2013). Next, I will bring in observations from 

developmental psychologists that begin to challenge dualistic views. (Vygotsky 1978, Piaget 1974, 

Gardner 1985) Then, I will introduce recent neuroscientific research that gives compelling 

evidence for the relationship between action and cognition (Blakeslee & Blakeslee 2008, Claxton 
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2015). Following that, I will briefly cover the effects of these scientific findings on contemporary 

philosophy (Lakoff & Johnson 1999, Johnson 1990, Johnson 2007). Finally, I will conclude that 

dualism is an illusion that negatively impacts how we teach and learn. (Ingold 2015) My argument 

will be underpinned by philosophical contributions throughout. 

 

 

2 – Limitations: 

 

Before I begin, I must acknowledge the limitations of this exercise. Firstly, the difficulty 

and the beauty of the mind-body problem is that it invites interpretation from a broad spectrum of 

disciplines. I have included the works that I found to be the most pertinent to the narrow scope of 

my research, but by no means is the list exhaustive. I hope that this brief introduction to the topic 

might inspire further investigation as I have only skimmed the surface. Secondly, my frame of 

reference for this paper is western. I know that there are exceptions to dualistic cultures - even in 

the West -  but those will have to be set aside for the purposes of this paper. Thirdly, though there 

will be references to studies involving both children and adults, I will be focusing on the 

relationship between the mind and the body regardless of age. As we will later see, the main way 

in which the embodied mind evolves over time is through experience, so age can be disregarded 

for our purposes. Fourthly, there will be instances where the hand is addressed in isolation from 

the body. My focus is on action so the distinction is unimportant except for the fact that hands 

represent a dense cluster of sensory receptors. They are also especially relevant in the case of tool 

use, which will be covered. Lastly, literature reviews are imperfect by nature because they are 

secondary sources – they rely on the veracity of the collected findings. It should be mentioned that 

– as is always the case with science - I am presenting a set of theories that could possibly be 

disproven. As we will see later on, there may be no such thing as truth, but this review is an attempt 

to approach some semblance of it. That said, on to the question at hand: What is the embodied 

mind and what are its educational implications? 
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II - A brief history of dualism: 

 

 What is known as the mind-body problem in philosophy is the conceptual struggle between 

dualism and monism. Dualism is the notion that the faculties of the mind are intangible, higher 

processes that somehow operate on a different plane than physiology. Conversely, monism is a 

theory that ties the functions of cognition and action together as two facets of the same system. 

While dualism argues for the division of the mind and the body, monism argues for the embodied 

mind. I will be using the mind-body problem as a lens through which to address the relationship 

between thinking and making. 

 

 The perceived low status of manual work is often attributed to the influence of Descartes’ 

Méditations métaphysiques (1641), which established a dichotomy between the mind and the body 

now known as Cartesian dualism. The book culminates in the seductively simple assertion: cogito 

ergo sum – I think therefore I am. For Descartes, the mind is proof that we exist and that we are 

human (Gallagher 2005, Johnson 1990, Lakoff & Johnson 1999, Adamson 2007, Berthoz 2000, 

Radman 2013). However, this prioritization of the mind over the body and the division thereof can 

be traced as far back as ancient Greece (Claxton 2015, Gardner 1985). For Plato, epistêmê, or 

know-that, is far more virtuous than technê, or know-how. To reduce platonic philosophy to its 

simplest terms would be to consider epistêmê as the seat of human intelligence that is necessary 

for a good, moral life. Though Aristotle did not share the same disregard for the body as Plato, he 

did propose a pedagogy in which the body and the mind were trained in separate years. It was his 

view that their growth could not occur simultaneously (Claxton 2015 p.17, SEP, 2003). 

 

 

III - Dualism in developmental psychology:  

 

If we could rid ourselves of all pride, if, to define our species, we kept strictly to 

what the historic and prehistoric periods show us to be the constant characteristic 

of man and of intelligence, we should say not Homo Sapiens but Homo Faber. In 

short, intelligence, considered in what seems to be its original feature, is the faculty 
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of manufacturing artificial objects, especially tools for making tools, and of 

indefinitely varying the manufacture.  

-Henri Bergson (Cole & Gajdamaschko, 2007 p.199) 

 

 

1 - Man versus monkey: 

 

A large part of the appeal of dualism is that it is an easy explanation for the difference 

between humans and other higher primates. Dualism dictates that we humans, for some unknown 

reason, are endowed with an intangible and powerful mind that characterizes us as a species. The 

body has been ruled out of our identity because manifestations of practical intelligence, like tool 

use, can be observed in other animals (Claxton 2015, Gardner 1985, Vygotsky 1978, Blakeslee & 

Blakeslee 2008, Radman 2013). However, if it can be convincingly argued that an advanced 

mastery of tool use - made possible by our particular physiology - is a fundamentally human 

characteristic, then dualism becomes an inadequate lens through which to understand who we are. 

 

Philosopher Zdravko Radman posited that our evolved bipedal stance freed our hands, 

allowing for us to evolve precise manual dexterity that can be employed simultaneously with the 

movement of the feet. Animals, however, must remain sedentary during tool use, and must use 

their mouths to compensate for inferior dexterity for lack of prehensile thumbs. Our abilities, 

however, have freed our mouths for communication (Radman 2013). Tools have long been used 

to study higher psychological processes because they bridge the gap between our minds and our 

environment (Sternberg 2005). Focusing on tool use as a means of accessing the reciprocal 

processes of action and cognition, we will be looking at contributions by early developmental 

psychologists that begin to challenge dualistic conceptions of the mind that persist to this day. For 

lack of modern brain imaging, their findings were largely empirical. Based on the observation of 

young children’s practical skills as compared to those of apes, they attempted to pinpoint the 

particularities of human cognition. These findings represent a crucial step towards understanding 

embodied learning. 
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2 – Lev Vygotsky: Tools and speech 

 

The influential developmental psychologist Lev Vygotsky argued for a strong connection 

between action and speech. In fact, he believed that the origin of abstract thought was in the 

dialogue between speech practical intelligence. In his words: “the most significant moment in the 

course of intellectual development, which gives birth to purely human forms of practical and 

abstract intelligence, occurs when speech and practical activity, two previously independent lines 

of development, converge” (Vygotsky 1978 p.24). For Vygotsky, tool use in children does not 

differ from that of apes until language is introduced: it is the acquisition of speech that transforms 

tool use into a uniquely human intelligence. He observed that when children were not allowed to 

speak out loud when trying to solve a practical problem, they had difficulty doing so because they 

used speech to help them perform actions. However, if speech and action “are part of one and the 

same complex psychological function” (p.25), then how did preverbal action occur in a vacuum, 

devoid of higher intelligence? And if what we really mean by speech is cognition, which came 

first? 

 

Through speech, Vygotsky had access to the children’s thinking thanks to egocentric 

speech (p.27) - a developmental stage now known as self-talk in which young children think out 

loud as they interact with their environment. Granted, language facilitates the organization, 

communication, and memorization of ideas (p.36), but to consider speech and cognition as 

synonymous processes is a testament to the limitations of observational findings. We could not 

assume that the children were incapable of higher cognition before they knew how to put their 

thoughts into words just as we could not assume that someone who is mute would be incapable of 

forming thoughts any more meaningful than those of an ape. That said, if we were to replace 

Vygotsky’s speech with cognition instead of equating them, then we could argue that his 

observations lean towards the monistic side of the mind-body spectrum. It should nonetheless be 

noted that he focused on the influence of speech on action, paying little attention to the inverse 

scenario. Furthermore, he emphasized the relationship between speech, eyes (perception), and 

hands (action) rather than treating the body as a whole.  However, we could consider his view of 

these processes as reciprocal with his argument that “[the] use of artificial means, the transition to 

mediated activity, fundamentally changes the psychological operations just as the use of tools 
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limitlessly broadens the range of activities within which the new psychological functions can 

operate.” (p.55) As we will later see, we cannot equate the cognitive powers of preverbal infants 

with those of apes because our brains are fundamentally different. 

 

 

3 – Jean Piaget: Knowing and doing 

 

 Also focusing on the observation of children, psychologist Jean Piaget argued against his 

own earlier claim that “action, or know-how, is autonomous. Conceptualization lags behind it” 

(Piaget 1974). This claim is similar to that of philosopher Hannah Arendt in The Human Condition 

(1958) which pointed out the distinction between Animal laborans (he who makes and is amoral, 

much like Plato’s technê) and Homo faber (he who interprets meaning, êpistemê – note that 

Arendt’s Homo faber is different from Bergson’s). Arendt was aligning herself with dualism in 

asserting that thinking can only occur after labor (Sennet 2008 p.7). In an attempt to correct his 

dualistic view, Piaget affirmed that “conceptualization and action […] have reciprocal effects on 

each other” and that “the material and causal co-ordinations of movements and the logical or 

implicative connections are but two faces of the same organization” (Piaget 1974 p.215). He 

viewed understanding the relationship between knowing and doing as an important step towards 

understanding human cognition. 

 

Piaget posited that the interaction between conceptualization and action occurs in three 

stages. In stage I, action is the dominant operation; in stage II, the two processes occur 

simultaneously and inform each other, and in stage III, the relationship observed in stage I is 

reversed so that theory guides practice. (p.217) While Piaget challenged dualism with his findings, 

he cannot be considered a monist because he still viewed learning and doing as two distinct 

processes: “Understanding brings out the reason of things, while [practical] success is simply their 

effective utilization, which is admittedly a prerequisite of understanding, but which the latter 

transcends because it goes on to knowledge that can dispense with action.” (p.222) He argued that 

the understanding of physics, for example, warrants dismissal of further action once it is 

internalized. Piaget’s suggestion that experimentation is a disposable tool for gaining knowledge 

has troubling implications for education. His mentality is an example of a traditional view of 
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learning as a fixed set of goals to be attained in isolation rather than a cumulative, interdisciplinary 

development based on experience that can be improved upon through repeated iterations in a 

process not unlike evolution. 

 

 

4 – Howard Gardner: Bodily intelligence  

 

 Although Piaget and Vygotsky were only concerned with the observation and education of 

young children, they played a crucial role in shedding light on embodied learning. In fact, they 

paved the way for a more holistic understanding of education in developmental psychology as 

demonstrated by Howard Gardner’s theory of multiple intelligences. In his most influential work, 

Frames of Mind (1985), he devised a list of six overlapping forms of intelligence: linguistic, 

musical, logical-mathematical, spatial, bodily-kinesthetic, and personal. He described bodily 

intelligence and its relationship with other kinds of intelligence as follows (p.236): 

 

Bodily intelligence completes a trio of object-related intelligences: logical-

mathematical intelligence, which grows out of the patterning of objects into 

numerical arrays; spatial intelligence, which focuses on the individuals ability to 

transform objects within his environment and to make his way amidst a world of 

objects in space; and bodily intelligence, which, focusing inward, is limited to the 

exercise of one’s own body and, facing outward, entails physical actions on the 

objects of the world. 

 

Though this compartmentalization of intelligences may seem like an effort to standardize and 

identify a person’s strengths and weaknesses, Gardner was adamant that the goal of this exercise 

was to acknowledge different ways of thinking that tend to go unnoticed. In that respect, his work 

was certainly a success. 
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5 – I make therefore I am: 

 

Cognitive science towards the end of the twentieth century was concerned with a close 

comparison between the brain and computing and paid little attention to embodiment. In fact, 

computer science is still considered a discipline of cognitive science. However, starting in the 

1990s (Wilson 1998, Varela & Thompson & Rosch 1993), developments in neuroscience provided 

new evidence for the relationship between the body and the mind as well as for the cognitive 

distinctions between humans and other primates. As we will see next, thinking though the 

interaction with our environment is not just a developmental stage but a life-long characteristic of 

learning – and possibly the root of humanity. As it was put by philosopher Friedrich Engels: “It is 

precisely the alteration of nature by man, not nature as such, which is the most essential and 

immediate basis of human thought” (Engels & Dutt 1964). 

 

 

IV - Neuroscientific evidence for the embodied mind: 

 

“The brain does not live inside the head, even though it is its formal habitat. It 

reaches out to the body, and with the body it reaches out to the world.”  

-Frank Wilson, 1998 

 

 

1 – Propriocetion, body maps and peripersonal space: 

 

Recent findings in neuroscience surrounding proprioception – your sense of your own body 

in space – actually support monistic views. Thanks to brain imaging, we now know that the body 

maps that delineate the brain’s sense of the body do not stop at the skin but include what is known 

as your peripersonal space – the space around your body in which you could potentially act. Even 

more surprising is the fact that for the brain, any tool that you use to manipulate your environment 

becomes an extension of your body. Your body maps adapt such that anything from a cane to a 

crane is considered part of your physical body, and your personal space adjusts accordingly. 

Simply put, “brain cells that normally represent space no farther out than your fingertips expand 
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their fields of awareness outward, along the length of each utensil, making them part of you” 

(Blakeslee & Blakeslee 2008).  

 

In addition to giving us insight into how we learn, brain imaging can also help us more 

accurately distinguish ourselves from other tool-using animals. In 2004, Atsushi Iriki conducted a 

study at the RIKEN Brain Institute in Tokyo measuring the body maps of macaques using rakes 

to gather raisins. Like us, the monkeys’ maps extended to include the tool in their peripersonal 

space. However, the maps shrank back as soon as they stopped using the rake. In the case of 

humans, extended body maps last fifteen minutes after tool use (Claxton 2015). This suggests that 

the human brain keeps the potential to interact with the environment open allowing for cumulative 

learning whereas the macaque’s brain dismisses that potential as soon as their goal is attained. It 

becomes clear that although tool use can be observed in other animals, it does not operate on the 

same level as that of humans. Our brains evolved for advanced tool use, and this specialization 

characterizes us as a species. 

 

 

2 - Neuroplasticity: 

 

 With such advances in understanding brain processes, what can be said of learning through 

the body? The very body maps that are associated with proprioception and movement can evolve 

over time with sustained practice. This means that your brain physically changes in order to adapt 

to the demands of your body regardless of your age through a process known as neuroplasticity. 

Neurologist Alvaro Pascual-Leone conducted a study at Harvard in 1994 using transcranial 

magnetic stimulation to stimulate parts of subjects’ primary motor cortexes. The electrical current 

would cause either a sensation or a movement in different parts of the body, allowing him to locate 

the subjects’ motor maps. He then had the subjects practice a simple piano exercise for two hours 

a day. After a week, the size of the maps associated with each finger grew significantly compared 

to the control group. This means that new connections were made between brain cells to 

accommodate learning. Half of the group stopped practicing and their brains reverted to their 

original configuration. The other half kept practicing, but their maps also shrank. This is because 

their brains reached “a new phase of long-term structural change” (p 58) in which the maps became 
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more efficient and the actions more automatic. However, in the case of expertise, these maps 

enlarge a second time and more permanently. (Blakeslee & Blakeslee 2008) What is sometimes 

referred to as muscle memory actually has to do with the plasticity of your brain’s circuitry. This 

reminds me of anthropologist Tim Ingold’s theory (2013) that:  

 

The only way one can really know things – that is, form the very inside of one’s 

being – is through a process of self-discovery. To know things you have to grow 

into them, and let them grow in you, so that they become part of who you are. 

 

With neuroplasticity, this is literally the case. Unlike the dualistic conception of the ethereal mind, 

your brain is a physical part of your body that adapts to your movement just as your muscles do.  

 

 

3 – The body’s subconscious influence: 

 

 Even more surprising is the fact that your body can subconsciously affect your performance 

through something as seemingly insignificant as posture. In Sean Gallagher’s How the Body 

Shapes the Mind, he describes a study conducted by cognitive neuroscientist Marcel Kinsbourne 

in 1982 in which he found that “when subjects listen to a sentence with head and eyes turned to 

the right, their performance in cued recall is better than when they listened with their head turned 

toward the left” (2005) This is because the right ear is connected to the left brain and the left ear 

to the right brain. Both hemispheres of the brain serve different functions, causing the difference 

in performance. Similarly, a study conducted by Amy Cuddy found that holding an extended, open 

pose before a task improves confidence and competence while holding a closed pose had an 

adverse effect. This is because bodily posture affects hormone levels which in turn affect behavior. 

Dominant poses raise your level of testosterone (associated with confidence) and lower your level 

of cortisol (associated with stress) while the inverse is observed with diminutive posture (Cuddy 

2012). There are many more examples of the subconscious effects of the body on the mind, but 

my point is that they are much more intimately connected than they may seem.  
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4 - Mirror systems:  

 

Neurophysiologist Giacomo Rizzolatti also conducted a study of motor maps in monkeys 

at Parma University in 1991. He was surprised to find that certain cells in the brain were activated 

not only by the monkeys’ anticipation of their own movements, but also by the primates’ 

observation of the movements of his graduate students. This was the discovery of the mirror 

neurons that are characteristic of all primates (Blakeslee & Blakeslee 2008 p.163) Mirror neurons 

offer an explanation for the chameleon effect, a phenomenon in which people or primates 

unconsciously mirror each other’s postures and mannerisms in a way that facilitates pleasant social 

interaction (Chartrand, Bargh 1999). Fellow neurophysiologist Alain Berthoz posits that this 

discovery negates any claim to dualism because mirror neurons activate an “internal simulation of 

action” when we observe or anticipate movement. This means that our brain’s interaction with the 

external world occurs not through passive representation, but through embodied understanding 

(Berthoz 2000). 

 

With the help of brain imaging, further mirror systems have been discovered in humans 

that are far more complex than those of other primates. For Rizzolatti, the evolution of mirror 

neurons makes sense: “We are exquisitely social creatures. […] Our survival depends on 

understanding the actions, intentions, and emotions of others. We simulate these automatically, 

without logic, thinking, analyzing” (Blakeslee & Blakeslee 2008 p.167). What is fascinating about 

this proposition is that we are hard-wired relate others’ experiences to our own – empathy is a 

survival mechanism. However, the fidelity of the simulated experience depends on the wealth of 

your own of bodily experience stored in your circuitry. This is, perhaps, what we call wisdom - 

and it is acquired through embodied learning. 

 

 

V - Epistemological implications of the embodied mind: 

 

It may even be possible to say that bodily movement, transformed onto the level of 

action, is the very thing that constitutes the self. 

-Sean Gallagher, 2005 



 14 

1 – The embodied mind and universal reason: 

 

 Mounting evidence for embodied learning has influenced contemporary epistemology –

philosophy concerned with theories of knowledge. In Philosophy in the Flesh, Mark Johnson and 

George Lakoff argue that cognitive science is “one of the most profound resources for self-

knowledge” because every facet of who we are depends on our embodied minds. For them, the 

fact that the neural mechanisms responsible for action are also responsible for cognition – that 

reason is embodied - eliminates any possibility of reason being rational or absolute. In other words, 

the very fact that we learn through our own infinitely unique experiences eliminates any possibility 

of universalism. There is only an illusion of shared, dispassionate reason thanks to our shared 

human physiology. In opposition to Immanuel Kant’s conception of universal reason, they argued 

that there can be no such thing as truth. They also posited that the automatic operation of mirror 

neurons means that reason is mostly unconscious, making it very difficult, if not impossible, to 

control. They lead to the disturbing conclusion that the extent of our free will is limited by the way 

in which we experience the world. This places us squarely between determinism and nihilism, an 

uncomfortable place to be (Johnson & Lackoff, 1999). 

 

 

2 – The origins of abstract intelligence: 

 

 Existential crisis aside, Johnson and Lackoff offer an insightful perspective on the 

connection between practical and abstract intelligence. They define metaphorical reasoning as 

conceptual metaphors that “permit the use of sensorimotor inference for abstract conceptualization 

and reason. This is the mechanism by which abstract reason is embodied.” For them, abstract 

reason “[projects] beyond our basic-level experience” and “conceptual metaphor makes possible 

[all forms of] abstract theoretical reasoning.” (p.556) In other words, our ability to reorganize our 

experiences in novel ways, with the help of memory, allows us to build hypothetical concepts on 

top of our embodied experience which then leads to abstract thought. This theory supports the idea 

that higher cognitive processes originate in movement: that practical experience is the root of all 

human intelligence. 
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3 - Meaning-making and aesthetics: 

 

 Aligning himself with pragmatist John Dewey who focused much of his philosophy on the 

role of aesthetics, Johnson proposes to redefine aesthetics as our “capacity to make and experience 

meaning” as a way of harnessing human understanding (Johnson, 2007 p.x). However, he argues 

against John Dewey’s coinage body-mind because it implies dualism. For Johnson, the mind and 

the body are “aspects of one organic process, so that all our meaning, thought and language emerge 

from the aesthetic dimensions of this embodied activity”. He goes on to state that all meaning-

making is based on bodily connections to the world, and that “coming to grips with your 

embodiment is one of the most profound philosophical tasks you will ever face.” (p.1) The main 

point of his argument is that it focuses on emotion as integral to our understanding of the world, 

even when it influences us unconsciously. It is, therefore, no surprise that Johnson is borrowing 

terminology from arts-related theory – because art, among other things, is an expression of 

meaning imbued with emotion. Johnson argues that that is the same lens through which we 

interpret the world. 

 

 

VI - Conclusion: Educating embodied minds 

 

Only if we expand and reformulate our view of what counts as human intellect will 

we be able to devise more appropriate ways of assessing it and more effective ways 

of educating it. 

-Howard Gardner (1985 p.4) 

 

 

1 - Recapitulation: 

  

As we have seen, the influence of dualism typically attributed to Descartes can be traced 

as far back as Ancient Greece and still remains strong (Claxton 2015, Blakeslee & Blakeslee 2008). 

It wasn’t until the twentieth century that it began to be challenged, as was the case with the 

developmental psychologists we have discussed – Vygotsky, Piaget and Gardner. In light of recent 
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neuroscientific findings, evidence for the embodied mind is more compelling than ever. We now 

understand that the brain physically adapts to our movements through a process called 

neuroplasticity and demonstrates an embodied understanding of its environment based on 

experience thanks to mirror systems. We also know that the brain’s sense of the body adapts 

through sustained embodiment of tools. The nature of humanity runs parallel to these findings 

through the distinction between our brains and those of other primates (Claxton 2015, Blakeslee 

& Blakeslee 2008). Faced with the epistemological implications of this new evidence, 

contemporary philosophers are responding to the mind-body problem with the support of cognitive 

science (Lakoff & Johnson 1999, Johnson 1990, Johnson 2007). It can now be argued that practical 

skill is not the trait that we share with other animals – it is the trait that sets us apart because of our 

uniquely human dexterity. This is not only the origin of practical intelligence, but also of abstract 

thought. With an enriched sense of embodied learning, what can be said of its educational 

implications? If the mind and the body are indeed one and the same, then it follows that a 

curriculum that neglects the body also neglects the mind.  

 

 

2 – Educational implications: 

 

2a – Embodied intellectualism: 

 

 It is crucial that I clarify at this point that I am by no means making an anti-intellectualist 

argument – on the contrary. What I am proposing is that what is commonly considered knowledge 

can only be enhanced by a better understanding of how the mind depends on the body. A better 

understanding of the embodied mind – of how we learn – can only benefit our approach to 

education. Psychologist Robert Sternberg defines successfully intelligent people as those who not 

only know their strengths and weaknesses, but “capitalize on their strengths” and “compensate for 

or correct their weaknesses.” This requires a great deal of self-knowledge, which I would argue 

could only be acquired through practical experience. As Sternberg puts it (Sternberg 1996 p.128): 

 

Successful intelligence is most effective when it balances all three of its analytical, 

creative, and practical aspects. It is more important to know when and how to use 
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these aspects of successful intelligence than just to have them. Successfully 

intelligent people don’t just have abilities, they reflect on when and how to use 

these abilities effectively. 

 

 Dispelling the pervasive myth of dualism remains a radical position despite all the evidence 

against its existence. This is a testament to how deeply this dichotomy permeates our culture and 

our sense of ourselves. However, its influence is unconscious. Assuming that we cannot correct 

that of which we are not aware, it is necessary to point out this constraining view of the mind in 

order to address it. Like Sternberg’s conceptualization of successfully intelligent people, we must 

“compensate for or correct [this weakness].” Only then can we optimize the way in which we 

learn, and, in turn, the way in which we teach. This is a necessary step to take before any argument 

for the role of creativity in education can be made, and one that has not been directly addressed in 

that context to my knowledge.  

 

 

2b - Homo faber: 

  

 This paper has been about the internal implications of movement, but what can be said of 

the external? Let us go back to Bergson’s quote about Homo faber: “intelligence, considered in 

what seems to be its original feature, is the faculty of manufacturing artificial objects.” Put simply 

by educational psychologist Guy Claxton: “we are only as smart as we are because we are 

enmeshed in a world of our own making” (2015 p.8). They are talking about the practical, tangible, 

and functional outcome of our manipulation of the world – an adequate definition of craft. This 

means that handcraft is not the antithesis of technology – it is its purest form. For craft historian 

Glenn Adamson, craft is “an approach, an attitude, or a habit of action. Craft only exists in motion. 

It is a way of doings things, not a classification of objects, institutions or people” (2007 p.4). In 

other words, it is through movement that our embodied minds may exert their influence on our 

environment, and it is through movement that our environment begins to make sense to our us. 

The craftsman’s approach is perhaps a valuable analogy for embodied learning.  
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 2c – Embodiment in formal education: 

 

Radical as it may seem, this concept is not a new one – it is only forgotten. Progressive 

educators already understood the connection between making and abstract thought and rejected 

goal-oriented schooling. Progressivism emerged at a time when education became available to 

children of the working class, so the addition of vocational skills in the curriculum also functioned 

as a means of social inclusion. The interwar years marked the introduction of craft in the education 

of older students (Adamson 2007 p.78).  This means that there did exist, at some point, examples 

of formal education that took great care is designing education for embodied learning. Felix 

Adler’s Workingman’s School, for example, viewed craft as “an organic part of regular 

instruction” as early as 1880. Perhaps the most famous progressivist, John Dewey, was himself an 

influential proponent for experiential education. He defined experience as “a moment of 

interaction with objects and processes” and craft as “social occupations”. Dewey had carpentry, 

among other things, taught in his experimental school curriculum before the turn of the century. 

(p.79) He understood the role of the body in education long before the emergence of any of the 

aforementioned scientific advances. He seemed to appreciate that craftspeople learn to exist in a 

state of constant learning. This view of learning is what Tim Ingold called the art of inquiry (2015): 

 

We cannot make the future […] without also thinking it. What then is the 

relationship between thinking and making? To this, the theorist and the craftsman 

would give different answers. It is not that former only thinks and the latter only 

makes, but that one makes through thinking and the other thinks through making. 

The theorist does his thinking in his head, and only then applies form of thought to 

the substance of the material world. The way of the craftsman, by contrast, is to 

allow knowledge to grow from the crucible of our practical and observational 

engagements with the beings and things around us (Dormer 1994, Adamson 2007) 

This is the practice I would like to call an art of inquiry. 

 

 Inspired by Dewey’s conception of experiential education, Black Mountain College in 

North Carolina (1933-1957) featured a pedagogy in which students were equally engaged in three 

facets of learning: the traditional classroom, the arts – for which the college was best known, and 
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manual labor – the students helped build the school itself.  Notice that this curriculum aligns 

perfectly with Sternberg’s definition of successful intelligence: “Successful intelligence is most 

effective when it balances all three of its analytical, creative, and practical aspects.” It is then 

perhaps unsurprising that an extraordinary number of influential artists graduated from this college 

in its twenty-four-year run, including John Cage, Robert Rauschenberg, and Merce Cunningham 

– all examples of incredibly divergent thinkers. (Adamson 2007) Joseph and Anni Albers were 

brought in as heads of the art department straight out of the Bauhaus – arguably, Germany’s answer 

to Progressivism - bringing in an unwavering emphasis on craft and practical skill passed down 

through a master-apprentice model of education. Albers said in 1928 that “the best education is 

one’s own experience. Experimenting surpasses studying” (p.84) This view is perhaps more 

extreme than Dewey’s in that it leaves no room for teaching altogether. For Dewey, the goal of 

education is to “shape experience so that it encourages moral and aesthetic learning” (p.79). He 

argued for guided, rather than autonomous, experimentation – which was actually more aligned 

with the activity at Black Mountain College than Albers’ version of experiential education. The 

college closed down for financial reasons in 1957, but its legacy remains a powerful reminder of 

what education could be. Granted, it is only a particular case, but its history offers compelling 

evidence for the effectiveness of embodied learning. Albers and Dewey both shared the view of 

making “not as a set a discreet set of techniques, but as a way of being within society” (Adamson 

2007 p.100). 

 

 

 2d – Creative movement: 

 

[Movement] is at the root of our sense of agency and […] is the generative source 

of our notions of space and time. [Self-Movement] structures knowledge of the 

world – […] movement is a way of knowing and […] thinking in movement is 

foundational to the lives of animate forms. 

-Maxine Sheets-Johnstone 1999 
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 The connection between movement and creativity is an easy one to make. Without 

movement, there is no making, no doing. As observed by school headmaster Al Stone in 1949: 

“movement for movement’s sake [is] the starting point of all arts.” So why does formal education 

neglect the body? It is, perhaps, an emphasis on standardization that imposed sedentary, goal-

oriented learning and a distancing of the arts- but that is fuel for another paper entirely. As we have 

seen in the examples above, awareness of the embodied mind in education is not new, and it can 

be exploited to dramatic effect. It does not represent a shift from intellectualism, but rather its 

enhancement. I hope that I have, at the very least, made a convincing case for the importance of 

unlearning dualistic education. It is reasonable to surmise that acknowledgment of an embodied 

mind – though important in any discipline -  is particularly pertinent to education in the arts. This 

lays the groundwork for meaningful life-long learning – Ingold’s art of inquiry – familiar to artists 

and craftsmen alike. In the words of John Dewey: “Education is not preparation for life; education 

is life itself” (Dewey 1916 p.239).  
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