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FOREWORD*



* This foreword was written four handed, in the sense that – unlike the two parts into which this book is divided – it was not only the result of an intense discussion but also of a finer interweaving of two views. However, to guide the reader, “we” is used in the part which is co-written by the two authors while the first person is used in the parts which express the thought of either one more freely. However, it has also been used to better describe the perspective that led the two authors to converge, even if from such distant research sectors. Thus, pages. 9-14 are by Raniero Regni and pages. 15-19 are by Leonardo Fogassi.


PEDAGOGY AND NEUROSCIENCE AND WHY THEY SHOULD MEET


If, since its beginning, the twentieth century was heralded as “the century of the child”, an expression that echoes the title of a famous text by H. Key (a text dear to Maria Montessori), the twenty-first has been called the “century of the brain”. The investments being made in neuroscientific research seem to be as significant as those employed in space exploration. The comparison is most fitting because both are fascinating explorations of two equally mysterious and profound universes, to paraphrase Kant, that of the sky above us and the universe within us, even if the latter is flanked by the equally fascinating and parallel world of moral conscience.


What we are suggesting here is a very promising synthesis of the sciences that study the child with neuroscience. First and foremost, involving those which even carry the word “pais”, child, in their etymology, thus the pedagogical and educational sciences. Could the twenty-first century then present itself as the century of the study of the child’s brain?


This research stems from a meeting, a fortunate encounter, between someone who has studied philosophy and pedagogy but has always had an attraction for neurophysiology and human ethology, and someone who, coming from biology, found their calling in the world’s most advanced research in neuroscience. From a biographical point of view, the two scholars are of almost the same age, a factor that, perhaps, contributed to their mutual understanding, apparent during conferences and discussions at the table, or via computer. However, the question remains: what moves a pedagogue to deal with the brain and a neuroscientist to deal with pedagogy? For the former, it is hard to ignore the potential impact of recent discoveries in neuroscience on the design of educational pathways. For the latter, it is impossible not to ask questions concerning education. Another answer may also be sought in the fact that both authors are fathers, thus two people who have brought children into the world and have watched them grow up. In fact, a scientist is also an educator, as are all adults, even those who do not have children and those who are not teachers.


The book brings these two scholarly biographies together to converse and seeks a synthesis between two distant and diverse sectors of research, one which involves the humanities and the other, the scientific field. Or, to put it differently, one with a top-down approach as a science that studies the essence and the behaviours of humans taking the psycho-physical unity and the integrity of the person as its starting point. Conversely, the other moves from neurobiology, with a bottom-up approach, yet still has the psycho-physical unit of body, brain, mind, spirit, soul as its aim. In short, the object of study is one and the same, but the tools could not be further away from each other. In fact, they are so far away that the object of study may also appear very different. Moreover, those who work in a classroom and those who work in a laboratory use levels of description that are not homogenous.


These differences may also apply to the writing-up process, which appears to be different though convergent. That of the pedagogue consists of references to the Montessori literature and educational practice and to neuroscientific texts, while that of the neuroscientist presents comparisons of experimental results with Montessori texts. Within this convergence and collaboration, the attentive reader will not find a flat unanimity, but a debate between different positions that largely converge but in certain passages remain open and divergent. Therefore, to put it in philosophical terms, they are in “divergent accordance” or, in musical terms, in harmony.


The common focus of their attention is childhood and, together with this, the Montessori educational approach. It does not, therefore, concern childhood education in general, nor the set of all pedagogical theories. This makes it easier to converge, and not with the intention of depicting Maria Montessori as the founder of experimental pedagogy, as is often the case with the entrenched classifications of textbooks. Unlike other pedagogues, who lend expression to their philosophical and literary genius (Rousseau), or who exalt their educational experiences (Pestalozzi, Don Milani) and unlike psychologists who engage in the psychological study of childhood (Vygotsky, Piaget), Montessori manages to combine the plane of scientific explanation with that of educational experience (in this respect she appears closer to Bruner and Gardner).


Thus, Montessori indicates a useful and creative convergence between a scientific approach and a humanistic one. Her method studies the human being and the infant from a biological point of view, like a new species of great apes and focusses on what makes it a unique species, a new phylum of organisms. The human being is viewed as the ultimate outcome of biological evolution and the infant as a starting point for a cultural transformation.


The more theoretical scientific aspects of Montessori’s work have been highlighted. However, the study has not overlooked the fact that the best part of Montessori’s work lies in combining a powerful theory of the child’s mind and the needs of their personality with an even richer, practical and methodological part linked to materials, environments, relationships and the role of educators. In Maria Montessori’s philosophy and work, the two dimensions are inextricably united.


The research hypothesis pursued in this book is that, if the theoretical part is able to address the latest neuroscientific discoveries it means that the educational effectiveness of the Montessori teaching approach rests on solid foundations. Finding scientific back-up to Montessori theory also means contributing to research on the child and this knowledge may be used in educational contexts. Moreover, the results of the present research could even serve as a starting point for real experimental work concerning Nurseries or Children’s Homes. It thus seems reasonable to share the hope with which one of today’s great neuroscientists concludes his research on the mathematical mind: “A theory of education may only be derived from understanding of the mind that must be educated... classrooms should be our future laboratories”(1).


Montessori launched a challenge at the beginning of the last century that perhaps only the present century is able to embrace in full in order to attempt an adequate response.


The goal of this book remains that of disseminating research that arises from a meeting of minds that allows constructive dialogue and mutual understanding. Dissemination implies simplification, which means reducing complexity and does not mean falsification. Furthermore, it implies the selection of themes and topics which, in turn, means endless fields of research are reduced to those that are relevant to the purpose. All this for the benefit of children, a goal served by a better understanding of the child’s life. A tentative first step on a long and promising road.


PLACING OUR TRUST IN CHILDREN. TAKING MONTESSORI SERIOUSLY


I believe that the assumption from which we must start, at least the one from which I wish to start, even after many years of personal study on this subject, is to trust children and take Montessori seriously; or rather, to enable us to truly get closer to children, taking Montessori seriously. She can really help us understand their nature and support them in their development. Perhaps everyone who begins to take an interest in “the Montessori system”, especially the young mothers, do so because they have had an intuition of some sort, an epiphany about the power of the child they hold in their arms, as if the revelation of the secret of childhood has dawned on them. A mysterious but scientifically challenging secret, as depicted in Raphael’s painting, La Madonna della seggiola, that Montessori loved to display in Children’s Houses. The deep understanding between mother and child, enclosed in the round painting, the melodic accordance and the tacit dialogue between the two faces, are emblems of the understanding of the great powers of the little child surrounded by love, capable of arousing humanity’s best sentiments.


Montessori’s challenge, however, also seems to be a provocation because she sees the child as a father and a teacher. She talks about discovering an unknown child who is precisely that same child we have before our eyes daily. Yet, on closer inspection it may be seen as an invocation rather than a provocation. Science, observation and scientific experiment are always placed at the service of an announcement she is making. Montessori’s beliefs and her complete educational commitment towards the child are also reminiscent of a challenge and they remind us that education itself is an act of that challenge. An almost metaphysical challenge to human nature and its potential which, according to other scholars, is not entirely good and positive at heart. Therefore, her doctrine is an act of protest against the lack of humanity witnessed thus far, the disregarding of the child’s true needs. Against the pedagogical frenzy of adult society and beyond the pedagogical pretence to which school education is often reduced, she announces the child as a messiah to whom the salvation of humanity is entrusted. Moreover, these words are unheard of, in the sense that they had never been spoken before nor with such force, but also because they appear absurd and exaggerated yet they offer substantial evidence, indicating a particularly precise methodological path.


Why? Because it is not easy to understand childhood. It is something you love. Parental love is a cornerstone of civilization. Montessori, however, aims for the complete declension of three fundamental verbs, which are loving, knowing and respecting, or observing, knowing and following. Follow the child “this master of nascent life”; Montessori wishes to be the interpreter of the child. The twofold task of education is “to obey life and to guide life”. “To foster development”, as contemporary psycho-pedagogy would say. This task broadens and deepens into a more human and complete “to foster life”. Fostering development by obeying its laws, fostering life by respecting them, because development cannot be taught. Children do not need stimulation; they deploy their own internal guides on the field. The task of education is to create the right conditions, to prepare the environment and to respond to those needs that stem from the innermost part of the child’s personality, the part investigated by neuroscience.


This also explains why a pedagogue is interested in the results of neuroscience, at least in the form of their disclosure, which does not require specialist knowledge and technical skills. Following over one hundred years of psychological discoveries and research, the neurosciences are now undertaking new, and in some ways parallel, research and discoveries of childhood. The hope is that their results will be able to demonstrate, with irrefutable scientific evidence, the strength of childhood while showing, on the other hand, the errors of education. Will neuro-pedagogy succeed where psycho-pedagogy has failed? Will scientific research on the child be able to discover the Montessori social function of childhood and the role of the child in saving the world? Will the credit afforded to the experimental sciences and the irrefutable nature of their results be better heard by humanity, increasing respect for children and raising awareness of the need for an ever-increasing degree of specialization of the adults who deal with them? Could this result in turning the academic pyramid of education upside down? In fact, if children represent, also from a neurophysiological point of view, the best of human potential, they have the right to have the most sensitive and competent people, the best trained and those most capable of combining beauty and goodness, to take care of them.




It is for this reason, that I find the most interesting of this book to be the section written by Leonardo Fogassi. Since I know the things I have written, they are mine. What I have written here on Montessori is just one part of a more extensive work that I hope to publish soon and that from a subjective point of view, will represent the definitive arrival point of my studies on Montessori spanning several decades. I must say that it was a pleasure to work with him, from a personal perspective even before the professional one. Indeed, in our open and sincere conversations, despite the many convergences, a discussion emerged that convinced me to eliminate a chapter that I cared greatly for, relating to what I feel is the “epigenesis of evil”, or the strange, unhearing, millennial war between adults and children. A conflict firmly denounced by Montessori and documented by the research of Alice Miller, on a psychotherapeutic level, and by Katharina Rutschky, on the historical-social one, on what has been called “black pedagogy”, research to which neuroscience has also contributed. The removal of this theme was also due to the fact that it would have upset the symmetry of the debate, as there was not a counterpart in the text written by Leonardo, and we would have had to delay publication significantly in order to write one.


I believe the pleasure of this collaboration is shared by Leonardo, just as I hope that what I have written may nourish his educational passion and arouse the desire to further deepen the study of the child’s brain also to draw useful suggestions for education.


However, I feel that within the coincidences and convergences, a tension still persists between pedagogy and bio-pedagogy, as potentially deduced from neuroscience. The latter could reabsorb the whole of pedagogy, just as it endeavours to do nowadays with psychology, in a kind of post-humanistic and, in some cases, nihilistic shift. Reflection on education must listen to the sciences but must then draw from them a lesson on its autonomy that classifies it among the life sciences and the humanities or in short, that places it in defence of the humanity of man, against the post-human trend that is simply inhuman. Perhaps Giuseppe Acone, a great pedagogue and friend who recently passed away, was right when, with justified scepticism, he remarked: "I do not believe that adding the adjective pedagogical to the scientific-experimental modalities of techno-sciences (in their educational versions) is enough to salvage the theoretical-pedagogical view of what was not long ago scientifically considered to be knowledge worthy of academic dignity. Nor do I think that the matter acquires minimal credibility by rewriting everything in a sort of improbable techno-didactic, bio-didactic, neuro-didactic way and, in the end, by redefining the entire structure of what used to be simply called Pedagogy into specializations derived from other fields of knowledge and epistemological paths(2). In other words, pedagogy must not give in to neuro-mania, but neither must it yield to the rear-guard defence of old-fangled and unjustified academic interests and closemindedness dictated only by fear and mediocrity and, ultimately, by ignorance. Discovering that Montessori practice has solid neuroscientific bases capable of improving the well-being of children, of understanding their abilities and profound needs, of refining the sensitivity of adults, whether they be parents or educators, can be very important, even decisive, for the good life of each and every one of us.


NEUROSCIENCE MEETS MONTESSORI PEDAGOGY


Until a few years ago, I would never have thought that the results of neuroscience could somehow be applied or provide a substrate for pedagogical disciplines, for a better understanding of developmental and educational processes. It is true that, in recent years, developmental psychology has provided many new data that allow us to better understand the cognitive maturation of the child. Moreover, these data have found a parallel in neuroscientific studies that, for the first time, have been able to investigate childhood brain processes, naturally with the use of non-invasive methods. However, to be able to fathom the interaction between neuroscience and pedagogy takes a further step. This has been favoured, in my opinion, by the resumption, in Italy, of the study of Montessori pedagogy and, on a strictly personal level, by the discovery of an unexpected closeness between neuroscientific evidence and the intuitions of Maria Montessori.


Indeed, it has been a pleasant discovery for me to read that Maria Montessori, from her careful, scientific observations of the behaviour of children, had drawn conclusions that were linked to the mechanisms of the nervous system. Naturally, at the time it was not possible to demonstrate these mechanisms directly, but having intuited the behavioural bases that lead the child to build his or her own knowledge was revolutionary and now finds its empirical confirmation. The consequences of these Montessori insights did not consist of theoretical proposals on the development of the child, but were put into practice operationally, hence becoming a new pedagogy. Given the success achieved in Montessori schools, having experimental support now provides even greater encouragement to those who believe in this pedagogical approach.


Of course, neuroscientific discoveries may be used as a foundation for many pedagogical proposals, and I think this, in itself, is a good thing. On the other hand, what connotes the remarkable closeness of Montessori thought with neuroscience is primarily the perspective from which Montessori examined the child, that is, her aforementioned scientific approach, aided by her medical knowledge. Furthermore, her pedagogical proposal is neither abstract nor formal, but starts from the experiential world, so it is based on the most natural ways with which the child themselves, from birth, begins to get acquainted with the outside world. My specific objectives in this book have therefore been the following: to show how neuroscientific discoveries can explain the processes by which the child acquires knowledge of the world; to compare these acquisitions with Montessori intuitions and method; to suggest how the fundamentally kinetic scaffolding of our knowledge can become the starting point for a pedagogical project. At the time of Maria Montessori, the importance given to the child in the community was precisely the opposite of what she held. In her view, the child was the maker of the human, a kind of little human “in essence”. Her ideas were not pure speculation. In fact, on the one hand she was attentive to the new theories of developmental psychology, on the other, by observing the children she realized that they had potentialities that could only emerge by leaving them greater freedom of action. This does not mean allowing uncontrolled spontaneity, but instead allowing the child’s mind the freedom to build itself, as it has all the potential to do so, thanks to its direct interaction, not necessarily mediated by the adult, with the world.


In the section I have written – presenting scientific data which I have endeavoured to make comprehensible – I tried to show that neurobiology reveals the molecular mechanisms of maturation of the brain and, above all, those that underlie plasticity. This synaptic plasticity is the great resource of the child’s brain which shapes it in relation to experiences and behaviours. Of course, even the adult continues to have a plastic brain, otherwise we would never learn anything new. However, that of the child is plastic in a special way, precisely because they must complete, in the best possible way, their own development. Maria Montessori understood the importance of this plasticity of the early years of development and spoke of sensitive periods, a key concept for a whole series of functions. This concept, currently referred to as “critical periods” has been developed through many experimental studies, some of which have now been very thoroughly investigated in at the molecular level.


One may therefore understand how a pedagogical proposal might begin more securely from firm foundations to then develop with the richness and creativity of pedagogy. The Montessori method has a very well-defined approach, but this favours the child who, thanks to the richness of the material that is made available, has great potential for exploration / action.


In the current exposition, I have dedicated several pages – with references to scientific studies – to documenting the importance of the motor heritage with which the child is born and how they will use it as a tool to discover reality. For us, this concept is the result of numerous studies that have led us to rethink our vision of how knowledge occurs. Naturally, in many cases, the empirical sciences give new life to speculations that may have been elaborated centuries earlier. Phenomenologists, for example, had already sensed the importance of the individual’s movement for their knowledge of the external world. Maria Montessori follows this theoretical line, in an even more practical way, when, in her books she ascertains how movement is essential for the construction of consciousness. For instance, she mentions the importance of the hand, proven by the construction of tools by our ancestors. If this concept were not valid, the pedagogical method that originates from this thought would also be diminished. Comparing what we now know about the neural circuits we use for our sensorimotor functions with the direct application of these functions in the Montessori school, is a way to show that the child constructs themselves thanks to these functions, long before they master abstract thinking and that they are, indeed, the basis of cognition.


Here we come to the most important point. My view, also shared by Raniero along with its premises, is to envisage educational choices – for example during the 0-6 period, but also subsequently – that take this approach into account. Moreover, they should bear in mind that child development is lengthy and that certain types of educational proposals in several disciplinary areas, especially those that refer to abstract reasoning, are perhaps too early and should be preceded by an experiential period in which the child builds their knowledge through “doing”.




To work together on this topic may seem difficult since our two disciplines have different approaches, starting points, terminologies and methodologies. However, we did not start writing this “cold”. Indeed, our warm-up was to hold several conferences together, from which the idea of putting some of it to paper was born. The hope is that what we were able to gather might prove useful to the world of pedagogy and may also lead to experiments inspired by neuroscientific hypotheses.





1 S. Dehaene, Il pallino della matematica. Scoprire il genio dei numeri che è in noi, R. Cortina, p. 320 (translated from Italian)


2 Sull’orlo dello stesso abisso, in R. Regni (curated by), Fabrizio Ravaglioli. Un pedagogista controvento, (It. Ed.) Armando, 2018, p. 48











PART ONE


INFANCY, THE ROOTS OF THE HUMAN


by Raniero Regni*
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Full Professor of Social Pedagogy at the Department of Human Sciences of LUMSA in Rome, where he also teaches Intercultural Pedagogy. He teaches the AMI course for the “Maria Antonietta Paolini” Children’s House of the Montessori Training Center of Perugia. He has held conferences and training activities in Italy and abroad. He is the co-director of the journal “Pedagogia e vita”.
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1 – THE BRAIN OF THE CHILD AS FATHER OF THE HUMAN BRAIN


The reasons behind an outdated theory and the uselessness of an apology




Whoever studies and researches Montessori within the field of psycho-pedagogy, attends Montessori schools and conferences and then operates in contemporary educational and pedagogical contexts is always led to demonstrate how current Montessori is. This occurs almost automatically, even if this reflex begs an explanation. Perhaps, the reason for this is that the Montessori doctrine has been subjected to criticism almost right from the beginning and maybe due to envy for its initial success which was immediately on a worldwide scale. Another explanation, relative at least to the Italian context, is that the genesis of Montessori research and its discoveries occurred outside of the academic circle. It has been held that, "right from her first experiences, Montessori had been a stranger to academic pedagogy and this fact was never forgiven"(3). As the academic establishment monopolizes official pedagogical debate and issues “scientific” credentials, not having it on their side obliged the Montessori proponents to express themselves in educational practice instead. The concrete experimental success, among parents and their children, its spread to many countries around the world, has created a community that has not been allowed to, known how to or even, in some cases, wished to gain scientific validation. Perhaps this is due to the fear of being subjected to a specialism that may have resulted in knowing increasingly more about increasingly less content. It would have even meant diminishing the overall reach of its significantly radical educational message that involves the more generic relationship between children and a society of adults. 






Montessori is a classic that stands the test of time, it does not age. It responds to the educational needs of today’s children. Montessori is not modern in the sense of current. Indeed, it is outside the current in the sense that it awaits us in the future, that is, it transforms many of the themes and problems of contemporary pedagogy into inconsistent ghosts of some sort. “Only the day after tomorrow belongs to me. Some are born posthumously”, Nietzsche wrote. This sentence also fits perfectly with the fate of the Montessori educational message.


After so many attempts to surpass it, after so many partial and ineffective imitations, it is, perhaps, necessary to study it again thoroughly and try to truly put it into practice. The guiding idea being that only those who master Montessori perfectly can afford the luxury of transgressing it to then, in the end, return to try it out rigorously. This is because educational practice ends up converging with scientific research. Therefore, what we are trying to do in this book is to show – if not demonstrate – this convergence between what neuroscience is discovering today about the brains and minds of the child, on its development and functioning, as well as on the practices, environments, materials and training of adults trialled by Montessori. Other theories – I am thinking mainly of those of Piaget – which have also had significant academic impact, powerfully influencing educational practices, have been strongly criticized on an experimental and scientific level, proving, in some cases, to be “dangerous fakes”(4). Neuroscience has contributed, and is helping to demystify, wrong theories, just as it is also helping to falsify some educational-didactic practices, for example, the method used globally to teach reading(5). As Popper would say, it is true that we can only be absolutely certain of our errors, that the only infinite thing is our ignorance and that which we call truth is but the most recent of our errors. Nonetheless, Montessori has withstood this criticism unscathed, just as it has managed to resist the oscillation of trends that not only involve customs but even important practices such as education.


From the spiritual embryo to the absorbent mind: taking Montessori metaphors literally


Right from the beginnings of her work, Montessori combined the physiological, the neurophysiological, the anthropological-social and educational perspectives in a broad and original research project. This was due to her distinctive training nurtured by medical studies, her constant groundwork in observation, the only available diagnostic tool at the end of the 1800s, her psychiatric specialization and anthropological research. Her background enabled her to look at child development in its integrity and completeness, making way for the biological, psychological, cultural and spiritual dimensions of the human being.


Following the experiment of San Lorenzo in Rome, after the initial work with children aged between almost three and six years who were poor but normal, even if at risk of marginalization, preceded by that with oligophrenic and phrenasthenic children and young people of different ages at the psychiatric clinic attached to the asylum of Rome, Montessori discovers the unprecedented, unknown and misunderstood human potential concealed in childhood(6). A potential that had been buried under mountains of age old prejudice and subjected to distorted educational practices.


She prefers to comprehend rather than deduce. Indeed, she is not a thinker that deduces from theoretical principles but a discoverer to whom daily evidence reveals itself. After obtaining success, however, she poses fundamental questions, capable of moving the frontiers of pedagogy forward and much more. What is the role of infancy? Why do humans have the longest infancy of all mammals? What is the evolutionary function of a long and paradoxically uneconomical period of incapacity that makes the son of the “naked ape” appear as a being almost unfit for survival? One whole year just to be able to stand, almost two years to be able to speak and acquire a certain degree of independence which other species conquer immediately: why? Our lengthy infancy and our large brain characterize our species.


Every child is born premature. In fact, biologists speak of

“the prematuration of birth” as being a typical factor of our species. “The duration of pregnancy which, according to the rule for mammals, given the weight of our brain, should be 20-22 months, is reduced by one year. In the human being, there are hereditary factors that determine characteristics that, as mentioned above, are ‘open’ in the sense that science has yet to clarify them. Thus, they are not entirely fixed and to manifest themselves need an environmental stimulus, which, in this case, essentially coincides with maternal help”(7). Human newborns thus need an external uterus to reach the state of maturation that primates reach inside the mother. Following the research of the biologist Portman, A. Gehlen, one of the greatest representatives of German philosophical anthropology of the twentieth century, defines it as a “secondary nidicolous” organism, or a mammal that, despite a long gestation, is born with many foetal characters that it must develop in an extra uterine environment. It is what Montessori calls, with a colourful but also very precise definition, a “spiritual embryo”.


It is one of the “metaphors” created by Montessori. She uses others too: the “worker” child, the “father” child, the

“teacher” child, the “Messiah” child. As has been said before, metaphor is probably “the most fertile power possessed by man” (Ortega y Gasset) and the use of metaphors in Montessori requires clarification. Metaphor is the most powerful means of thought, its strength comes from being a concept made of images, in which, as in this case, two different planes of reality are placed in an unprecedented relationship and therefore are capable of unleashing knowledge. The metaphor makes the abstract concrete and explains without resorting to causal links. Consequently, a synthesis occurs whose sum is greater than the sum of its parts. Abstraction utilizes and feeds on metaphor, but perhaps one should not de-metaphorize or interpret Montessori thought, but rather spell it out, literalize metaphors, see them for what they concretely indicate. I believe that current psychological and neuroscientific research can demonstrate – and this is one of the tasks of this research – that what appeared to be a metaphorical image, a useful rhetorical device to make a truth more effective and understandable, is being increasingly confirmed by what research is discovering about the early years of the child. Furthermore, this is easier if one does not think of the child in an abstract way, in this case of the small child under three years of age, but of children, the single living individuals, unique like prime numbers, individuals who are literally indivisible. Then the metaphor becomes illuminating, the baby is an embryo made of flesh, of cells that create psychic organs. This reality is underlined by the adjective “spiritual”. The concrete term “embryo” (noun) refers back to the abstract

“spiritual” (adjective); that which is made of visible flesh and cells thus refers to the invisible. Like all words that pertain to ideal domains, the adjective spiritual is more vulnerable to the pure lies of those who hide their real reasons for pronouncing them. One must admit that those who use them are often using metaphors rhetorically, to hide and not to reveal. They are almost always just beautiful words that do not really engage those who utter them.


Montessori metaphors are of a different nature; they are an attempt to say the unsayable. What is this unsayable? It is the diversity, the otherness of the child and their creative power, from birth. The child is the misunderstood by the adult, the beloved misunderstood. Beyond these individual citations, the whole of Montessori’s work is aimed at revealing this fact, at showing the truth of the child as a very different being from the adult. “This simple episode is an example of what happens to children all over the world, even to the best and most dearly beloved. They are not understood because adults judge them according to their own standards”(8). Here is the call to observation in order to see the invisible, here is the use of metaphor as an attempt to say the unspeakable, leading to the paradox that, in a certain sense, the child knows better than the adult the path of his development(9).


But let us return to the “spiritual embryo”. “Man seems to have two embryonic periods. One is prenatal, like that of the animals; the other is postnatal and only man has this. The prolonged infancy of man separates him entirely from the animals, and this is the meaning we must give to it”(10). The spiritual embryo is the spirit before it becomes flesh. “The physical and psychological phenomenon of growth can be viewed as a process of incarnation. That is, growth is essentially a mysterious process in which a form of energy animates the inert body of the new born child and gives it the use of its limbs, the faculty of speech, and the power to act and to express its own will: thus is man incarnate”(11). “The new born child should be seen as a

‘spiritual embryo’ – a spirit enclosed in flesh in order to come into the world”, Montessori writes (12). She then adds: “It is, in fact, important that the human child is born and remains helpless for so long a period of time, while the young of other animals, almost immediately after birth, or at least after a very short time, can sustain themselves, walk and even run behind the mother, can communicate in the manner of these species”(13). Here she refers to another typical aspect of the human species, the “lengthy and interior process of development”. Indeed, human life flows at an extraordinarily slow pace. This slowed down development is evident if, for instance, we compare the figures of the doubling of bodyweight: a foal doubles its weight after sixty days while a child after one hundred and eighty. The slowness of the maturation process and the pre-maturation of birth or neoteny, makes man a sort of secondary nidicolous organism that needs a protective nest capable of taking care of a being which is “not yet defined”. As A. Portman has observed, “the early birth, the role played by the first year of life (which broadly still belongs to the embryonic phase, so much so that in the typical development of higher mammals it is spent within the womb) may not be comprehended unless viewed as preparation for a developmental process which, initiated on the basis of hereditary potential, subsequently needs social contact in its decisive phases as a compulsory formative factor. Similarly, the very length of childhood with its slow growth is evidently due to the need to assimilate a vast heritage of traditions. Even the delay of sexual maturation should probably be seen as a disposition, however, it represents a complex and most significant one suited to providing the youth with years of relative calm necessary for their psychic and spiritual development”(14). A view echoed by A. Montagu when he ascertains that “birth is neither the beginning of life nor the end of gestation. It is a series of functional changes that serve to prepare the newborn for the transition from intrauterine to extrauterine gestation”(15).


All other animals seem to have psychic characteristics, or instincts, very early on, “the human child, indeed, is slower to develop its powers of movement than the young of beasts.”(16). The initial answer is that the inertia of the human newborn instead hides profound latent work, which is not apparent, which is there but not visible, because it takes place within the depths of the living being. The spirit, the secret psychic animation can be latent instead of manifest as in other animals. Moreover, the intimate work that differentiates one human being from another is slow and unseen, it is the work that enables a man to be “the creator of his new being”(17). Montessori has always clearly stated what distinguishes the human being from other non-human animals: “This analogy expresses to a degree the psychic distinction between man and animal, the latter being like the mass - produced objects in which each individual reproduces in it the fixed and uniform characteristics of the species. Man, however, is ‘worked by hand’, and each individual is different from the other … is not a reproduction of a fixed type, but the dynamic creation of a new type”(18). It is evident that even an animal is not fixed, stereotyped and there is a clear inter-individual difference. However, as the development of the human is slower, there is more time to shape the different functions. This human singularity is rooted precisely on the biological level. The renewal of the human being as it occurs in every individual life involves the formation of an individual relationship not purely with the environment, as happens with the animal, but with the wider world. In this relationship, a formidable opportunity for the development for the whole humankind is enclosed. This incarnation of the psychic embryo takes place with enormous effort, it is true and proper creative work that the child does right from the beginning of life. However, because it goes unseen, it has not been discovered and, as a result, has not been respected at all. Conversely, Montessori reunites the scientific aspect of discovery with the spiritual, religious, ethical and social aspect of respect,

“this inner effort of the child must remain sacred”(19). In her work, there is a profound understanding of childhood creativity. The latter remains hidden by the paradox that the less apparent and more hidden the creativity, the more intense it is. This is the “discovery” of the child, of the “secret” of childhood. As a great contemporary German philosopher wrote, reflecting on the origin of man and his original openness to being, “on the emerging human islands ‘the presence of children permeates human society as no other … Children’s needs have to be accommodated to many if not most adult activities.’ There is much that speaks for the idea that children were the essential innovators of human cultural behavior”(20).


In this way, the child’s mind becomes the main object of Montessori’s research right from the beginning. It is synonymous with the entire personality of those creatures called children that we are constantly surrounded by; our children, our grandchildren, our schoolchildren, our pupils. Children that seem familiar, yet who elude us, seeming alien. At times they appear similar to us, at others they are elusive. The younger they are, the more they are shrouded in mystery. In the most complete and mature work that Montessori was to dedicate to the subject, published for the first time in English, their mind is defined right from the title as – The Absorbent Mind –, the child's mind is truly extraordinary, it is the mind of a genius (21).


The child’s mind is that of a genius


When asked by a journalist what the most important year of life was, Freud’s famous answer was: “Well the first, of course!”. “Formerly it was thought that the small child had no psychic life, whereas now we realize that the only part of him, which is active during the first year, is the brain!”, says Montessori. Thus, against all appearances, the child is a being of reason and “the main characteristic of the child is intelligence”. All the cognitivist research of the twentieth century, which has made great contributions to the knowledge on the world of children, has paradoxically underestimated it. Today we know that every child, every baby who is born is a genius(22), because “no one is better at learning than the newborn” and because the mind closest to theirs is that of scientists, that is, of specialists in knowledge and learning. The mind of the child is the most powerful learning machine in the universe. The mind of the child is that of the un-schooled, the mind of the

"natural learner" (23), natural and intuitive, able to build complex images of the human, social, physical, natural world almost alone, without any formalized teaching.


We now know that the child imitates the facial expressions of an adult just a few minutes after birth and makes probabilistic calculations at a few months of age. At birth, the child is able to count to at least three, and then, at just under two years of age, will learn to use language in all its hyper-complex linguistic formality. Perhaps the millennial prejudice against childhood was so great that not even the great discoverers of childhood, such as Piaget or Freud, could fully understand children. The case of Piaget – and we will refer to it again later – appears emblematic of how a brilliant discoverer of childhood managed to underestimate childhood abilities, for instance, the mathematical mind of children. In fact, according to Piaget, the child does not have the notion of number before six-seven years of age. Instead, we now know that even non-human primates count up to three and we have scientific evidence of the existence of an ancestral sense of number in newborns who do not yet speak. Indeed, they seem to possess a mathematical mind, 

 as Montessori would have called it, which allows them to undertake an approximate type of mathematics(24).


These errors and this underestimation are not the case of Montessori. Not only did she sense the great power of the mind and of the whole infantile personality, but she studied it and then helped nurture it with extraordinary educational means. Nevertheless, how exactly does the child’s mind work?


Firstly, it is, in part, a different mind to that of the adult which works in another way. Precisely because it is creating all those functions that will belong to what will later be the adult mind. Yet, while it is creating with the utmost conscious openness, it is not aware of doing so. Here lies one of the reasons behind the misunderstanding of childhood. The first five years of human life are truly magical years, years in which fundamental and profound changes and constructions take place as will never happen again in the course of existence. Moreover, they are foundational of all subsequent learning, yet they are years of which we have no memory. As A. Gopnik has observed

– and whose observations we will often cite as one of the reference points of current psycho-pedagogical research – although infancy is a crucial part of the human condition, it has never received the attention it deserves. Gopnik never mentions Montessori and this may seem strange. Nonetheless, it may be even more significant that her conclusions are in agreement with Montessori research, as is her paraphrasing of the verse of Wordsworth, made famous by Montessori. Even if we learn much more in the very early years of life than in all of our existence, “it may be hard to see just how the child is father to the man”(25).




The primary world of the absorbent mind, onto which the secondary world of conscious rationality will then be built, remains largely unknown to us, excluded from consciousness. Perhaps this is why the child’s mind has been regarded as empty and passive for so long. “The child’s mind was considered independently of any prior knowledge not provided by the school: it was consequently seen as empty”(26). The inertia of the newborn at birth has led to supposing psychic inertia as well, “it is this point of view that leads to a consideration of the child as an empty being, which the adult must fill by his own endeavors, as an inert and incapable being”(27). Instead, the child’s mind and central nervous system, as we shall see, is at its most active during these years. Indeed, synaptogenesis, or the process of growth, reinforcement and pruning of synapses, is at its highest during the first thousand days of life of the newborn (28). In proportion to bodyweight, a neonatal brain consumes, twice as much glucose as the adult brain. “By four, fully 66 percent of calories go to the brain, more than at any other period of development”(29). To turn off that extraordinary “biological machine” – which, in fact, is not a machine – takes twice as much anaesthetic as the adult needs. So the mind of the child is maximally active and constructive, it is more powerful and sensitive than that of the adult. It learns with extreme ease, is able to acquire new input at great speed and learns almost indelibly.


Montessori insists on this adjective “absorbent”. It is absorbent because it accommodates everything in itself like a photographic plate that reproduces the characteristics of the environment regardless of the complexity or the number of components. It learns simply by living, so there is nothing easy nor difficult or, at least, the criterion of difficulty is very different from that of the adult. That is why the child learns with joy and almost without fatigue. However, on closer inspection, and to literalize the metaphor, the child does not learn but absorbs and fixes throughout their whole life. A language, which for the adult is very difficult or impossible to learn, or even simply to discern in its constituent sounds, does not constitute any difficulty for the child. If adults admire the environment and can remember it, the child, instead, absorbs it within, thus embodying it. Therefore, learning becomes flesh of the child’s mental flesh. “We [adults], by contrast, are recipients. Impressions pour into us and we store them in our minds; … Instead, the child undergoes a transformation. Impressions do not merely enter his mind; they form it. They incarnate themselves in him. The child creates his own “mental muscles,” using for this what he finds in the world about him. We have named this type of mentality, The Absorbent Mind. … it is very difficult to conceive of the infant’s mental power, but there can be no doubt how privileged it is”(30).


The absorbent mind is basically an unconscious mind, in the Montessori sense of the term, which differs from the psychoanalytic mind(31). The absorbent mind is preconscious and subconscious. The child’s mind is unconscious in the sense that it is internal and hidden, learning involuntarily beyond consciousness. Subsequently, conscious dominance increases. With growth, the power to acquire knowledge is diminished in favour of consciousness and the absorbent, almost divine, power of the child is lost in favour of human awareness. “He learns everything without knowing he is learning it, and in doing so he passes little by little from the unconscious to the conscious, treading always in the paths of joy and love”(32).


What does it feel like to be a child? Montessori spent her whole life wondering and the same question is posed by Gopnik. The distance between the infant and the adult mind is so great and they are so far apart that it takes a great effort of the imagination and a great deal of study to comprehend how children learn. Children are more vividly aware of what is happening around them than we are. Their prevailing attention, however, is the exogenous kind, so they are very attentive to everything but less aware. As may happen to an adult while watching a film that attracts and engrosses them, not only does the suspension of disbelief occur and the compelling story draws them in, but their self-awareness decreases. They do not make plans, nor considerations about the film, nor do they judge or evaluate, but are simply absorbed by the narrative. The conclusion reached by Gopnik, based on the rich scientific literature on the subject, is that “babies are actually aware of much more, much more intensely, than we are … This also suggests that they are more conscious than we are”(33). Even though the consciousness of a child is much less aware than that of an adult. She then tries to imagine this awareness of the little child by comparing it to that of a tourist who visits a really exotic country, one which is very different from the tourist’s home country. The senses are alert, everything seems new and interesting, we are fully stretched to absorb the whole pattern of a new culture. Life seems more intense and our mind opens up to the new: “When we travel we return to the wide-ranging curiosity of childhood”(34). The other analogy which Gopnik uses is that of the experience of meditation. In some cases, it is obtained by focusing on a single object, in others by not focusing on any object in particular, thus emptying the mind and then being able to fill it. “Suddenly, as your attention to specific external events and internal plans diminishes you become vividly aware of everything around you at once … all seem to be illuminated simultaneously, with little distinction between the trivial and the important, or the internal and the external”(35). The infantile consciousness is therefore a “lantern consciousness”, which, with its glow, irradiates and illuminates everything around it, opposed to the “spotlight consciousness” of ordinary adult attention. As a result, small children really do live in a different world from ours, “even when we directly ask children about their conscious experience, we find clues that their consciousness may be very different from our own”(36).


Montessori had grasped this passage from infant consciousness to adult awareness perfectly. The route is in some ways tragic because the extraordinary prehensility of the absorbent mind, but devoid of awareness and autobiographical memory, of the unconscious worker, gives way to the awareness that leads the child towards their destiny as a conscious worker.


The child’s mind is thus omnivorous, in the sense that it addresses and acquires the whole social, psychological, natural world that surrounds it. “Everything about him is taken in; habits, customs, religion, fix themselves firmly in his mind”(37).


“Man is an intelligent being, and needs mental food almost more than physical food”(38). Yet, this insatiable mental hunger that is expressed through the incessant action of the newborn, and the continuous activity of the child, is not fed at random. The mind follows a precise program dictated by the brain’s maturation and by the activation of areas that are guided by a program encapsulated in the brain. The absorbent mind, as we will understand further in the following chapter, is guided by the sensitive periods, thus it “he does not assume the images he needs by chance”(39).


The child from the psychical standpoint is not only passive

… like an empty vessel, to be filled and molded. The child is full of programs, full of sensitive periods, of interior sensitivity. The intelligence of the child is active right from birth. The child is a being of reason. The child thinks from the very beginning, “but what we want to prove is the inner fact of a reason that exists in a purely germ state”(40). This does not deny the educational value of the environment and of experience, as we will see later. Far from it. The role of the environment is the central fulcrum of Montessori pedagogy because “there is a long sensitive period, lasting almost to the age of five, which gives the child a truly enormous capacity of processing the images of its environment”(41).


Furthermore, the childish mind is infinitely creative. The entire childhood, this long and protected period of immaturity, represents the individual and social opportunity to change the world and ourselves. Children are not lacking adults, on the contrary, the evolutionary function of childhood coincides with the human possibility of change. The function of childhood is to adapt to the environment but also to that of change, and this is the profound scientific reason why “to influence society we must turn our attention to childhood”(42). An animal that depends on the learning of past generations needs a long childhood to be able to transmit a great hexasomatic, cultural and symbolic heritage. For this reason, Gopnick notes, “children are protected from the usual exigencies of adult life … All they need to do is learn … There’s a kind of evolutionary division of labor between children and adults. Children are the R&D department of the human species—the blue-sky guys, the brainstormers. Adults are production and marketing … If we focus on adult abilities, long-term planning, swift and automatic execution, rapid skillful reaction to the deer and the tigers and the deadlines … Babies’ brains are actually more highly connected than adult brains … it would look like old Paris, with lots of winding, interconnected little streets. In the adult brain those little streets have been replaced by fewer but more efficient neural boulevards, capable of much more traffic” (43).


The fatality of childhood




What we have said about the child’s mind and the development of the personality of children on the basis of Montessori theories, poses the decisive problem of the role that childhood plays in individual human development and in collective destiny. The secret of childhood is the secret of humanity. A constituent part of this secret is that childhood plays a fatal role in human life. Fatal simply means forever. It means that once it occurs, it remains and accompanies us as if it were our destiny. Childhood is the “known that is not thought”(44) as described by Winnicott. Indeed, the latter denotes “infantile amnesia” as the mysterious fact that the “magical years”, the first five or six years of life and the most important for our existence, are also those of which we do not have a conscious and precise memory. Those first experiences, that took place precisely during the years of which we have no memory, leave indelible marks within us, imprints on our soul, on our mind and also, in a biologically observable way, on our brain. As we shall see for the critical periods of development, “if a particular need has run its course, a child will no longer have the opportunity of attaining his full development because the time for it has passed. This is why children frequently are forever fatally deprived of what they should have had”(45). Montessori enters into this great debate with the most enlightened scholars and converses on a par with the great geniuses of the whole of humanity. Yet, with a difference. The great sages of Western civilization, as well as of other civilizations, have spoken of adults to adults. Only in rare cases have they had the awareness that the child is truly the father of man and that what happens to the child in the first years of life is decisive both for its merits and its faults. Montessori is – without a shadow of a doubt and perhaps also by virtue of being a woman – the only genius and the only sage, or one of the extremely rare adults, endowed with great science and great wisdom, to have fully understood the fatal role of childhood (46). Montessori knows for certain and experiments systematically throughout her life and with children all over the world that “we carry the wrongs of early infancy with us for the rest of our lives”(47). She is perfectly aware that “we must therefore turn to the child as to the key to the fate of our future life”(48). Perhaps many had sensed that a child who spends a happy childhood among adults who respect and help them in a balanced way, has laid the most important foundations for the rest of existence. However, this intuition was soon forgotten. As Saint-Exupery would say, “all grown-ups were once children... but only few of them remember it”. She demonstrates an extra level of awareness, “we all know that this period of development is the most important in one’s life, that moral starvation or spiritual disease can be as fatal for man as starvation of the body. Consequently, childhood education is mankind’s most crucial problem”(49).


The work of the absorbent mind, today confirmed by most neurophysiological and neuropsychological research, is decisive constructive work capable of irreversibly compromising the future. The same necessarily metaphorical language of neuroscientists, speaks of the “selective death”, of “Darwinian competition” between neurons, of the “pruning” of neural networks by childhood experience, of the “sculpting” of the brain. An almost literal coincidence with what Montessori wrote: “What the grown-up tells him remains engraved in his mind, like words incised by a chisel on stone … Therefore, the adult should count and measure all his words before the child”(50).


What role do the first childhood experiences play in later life? Gopnik – also in the light of studies conducted on the terrible experiences of children raised in Romanian orphanages – argues that the first experiences of a child can influence subsequent life in two ways. Firstly, leading “to a cascade of causal interactions that result in an adult with a particular character”. Secondly, leading “to a cascade of successive theories that result in an adult with a particular view of the world. None of these relations are deterministic”(51). However, despite the speed and the apparent ephemeral character of childhood, an age that passes so quickly, its legacies are long lasting and indelible, “there is a kind of immunity about a happy childhood, not an immunity from the disasters and catastrophes that may, that almost certainly do, lie ahead, but an intrinsic immunity”(52).


From a Montessori educational perspective, one gets the impression that the caution typical of the conclusions currently reached in neuroscience is due to a persisting lack of knowledge. Allow me a risky and personal prognosis, which obliges the use of the first person. The suspicions held today on the fatality of childhood, - on the biopsychic role that the cognitive and emotional experiences of early childhood play in the biopsychic development of the developing young person and later the adult, of what will be the brain of that young person and of that adult, - will all be confirmed later as scientific truths acclaimed by the further development of neuroscience. Consequently, what Montessori had “prophesied” will come true. Indeed, what happened a century ago with the body, that is, the discovery of the decisive role of hygiene for the healthy development of the body, - putting an end to all the superstitious and ignorant practices regarding the nutrition and care of children - will happen for the psyche. The development of neuroscientific research will thus lead to the discovery – from the Montessori point of view, the rediscovery – that the secret of childhood is the secret of humanity. This secret will then have all the strength of widespread scientific evidence and one will become aware that “The child is not a stranger that the adult can consider only externally, with objective criteria. Childhood is the most important element of an adult’s life: the constructing element. The good or evil of man in mature age is closely linked to the childhood life from which he originated... We will die, but our children will suffer the consequences of the evil that will have distorted their spirits forever. To touch the child is to touch the most sensitive point of a whole, which has its roots in the most remote past and is directed towards the infinite future. To touch the child means to touch the most delicate and vital moment, where everything can be decided and renewed, where everything is replenished with life, where the secrets of the soul are enclosed, because it is there that the education of man is elaborated”(53).


The absorbent mind and the plastic brain


To all this, today’s neuroscientific research gives a name that Montessori did not use but that she might have easily accepted and that, in some ways, she anticipates almost literally: plasticity. The absorbent mind is the plastic brain. The absorbent mind does not resemble the plastic brain; it

is the plastic brain of current neuroscience. The lengthy human childhood is a significantly long developmental period in which synaptic production is extremely strong—but solely up to six years of age, not increasing during the remaining developmental age.


The absorbent mind is characterized by the most intense synaptogenesis that takes place precisely in those first thousand days of life, which Montessori calls the creative period, and which then consolidates during the other three years up to age six, that is during what Montessori calls the first plane of human development. The biological support of the mind is brain plasticity. “The work proper to the brain that engages with history and individual experience has a name: plasticity”(54). Almost as the literal dictionary definition, in mechanics, an object that can undergo a change is said to be plastic, as also happens for bodies that are defined as elastic. However, while an elastic body, returns to its initial state once the force acting on it has been removed, a plastic body undergoes a change but never, ever, returns to its initial state. A plastic material cannot return to its initial shape after undergoing deformation. This would coincide, among other things, with what we said earlier about the “fatality of childhood”. Every childhood experience modifies the plastic brain in such a way that it never returns to its initial state.


The plastic brain is a brain that is moulded by the sculpture of experience. “The brain is the organ built to change in response to experience. More than any other organ in our body, the brain is equipped to be transformed by experience”(55). As Robertson writes in an educational work on the subject, “pumping iron in the mental gym changes the brain. Mind over matter – mind sculpture becomes brain sculpture”(56). Neurophysiologists talk about sculpting or “leaving an imprint” on the brains of children. With reading, for example, the mind sculpts the brain, that is, the strategies taught by cultural transmission modify the brain. The brain undergoes an essential “pruning”. Synapses that do not connect to other neurons through learning and experience simply disappear, victims of the harsh laws of cerebral activity. Experience and learning play a central role in shaping neural network connections, “for this web is so enormous and complex that our genes are simply not extensive enough to specify and control all the possible trillions of sets of connections that can occur”(57). “So, rather than try to specify all our behaviours, our genes have bequeathed our brains with a sensitivity to the fingerprints of experience”(58). Genes place limits on our brains on what they can and cannot do but leave billions of connections in the neural network available for learning and experience. Although it is clear that it is not a computer, we are able to program and reprogram the machine that controls our own behaviour, “as we speak to our sons and daughters, nephews and nieces, or friends’ children, we leave our fingerprints on their brains”(59).
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