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Foreword by Dov Alexandrovich, MD

Dr. Chava Shelhav’s book opens new horizons to all those who take an interest in early childhood development. Her work is based on exact and methodical observation, which, in and of itself, is a breath of fresh air in an era of ever-growing dependence on mechanization. The art of observation these days is in danger of extinction. The uniqueness of Dr. Shelhav’s book lies in observing movement intertwined with the general process of development and in emphasizing its role in emotional development.

We clinicians tend to gather developmental data. However, a deeper examination of developmental anamnesis such as this will reveal that developmental milestones serve the examiner as indicators of the rate of development in its entirety. Only a few relate to the emotional significance of the infant’s stages of movement development. This book comes to correct this narrow focus.

Ever since Freud’s historic discovery that the personality is formed through primary interpersonal relationships, a discovery that merited reinforcement and expansion among developmental researchers in the previous century, we have learned to search every shred of information, even if hypothetical, concerning those very relationships. Few clinicians, if any at all, relate to functional development of all sorts, especially as regards movement as an influential factor in the fabric of emotional, interpersonal development. Shelhav’s book opens a window to understanding that very mechanism of sensorimotor feedback through which the infant constantly examines his ability and formulates his sense of self.

This contribution makes Shelhav’s book recommended reading for all clinicians and required reading for all researchers in early childhood development.

Professor Dov Alexandrovich

(Of blessed memory)

Child psychiatrist, President of the Israeli Association of Psychoanalysis (retired)

A founding member of the International Neuropsychoanalysis Society




Foreword by Yoram Zandhaus, MD

Dr. Shelhav, a specialist in the Feldenkrais Method, has written a book based on her accumulated experience of working with infants and toddlers. The book offers what has been missing in the professional supervision of managing the home and raising infants and children. Dr. Shelhav’s model is supported by forty years of research. The need for certified supervision has been gathering momentum in recent years. Although there are various educational and medical frameworks, it is the parental framework that supplies the infant with the emotional and physical mantle of protection he needs in order to feel secure while experimenting with developmental challenges. Looking at all the existing developmental models (Freud, Margaret Mahler, Bobath, Vojta, and Jaak Panksepp), as well as the blending of the body’s and the brain’s networks that create the self, and many other approaches—none of these exist without a strong bond between the mother (and father) and the infant (and later the toddler). Without this connection, there cannot be normal development. It will be achieved by creating a good family atmosphere on a basic day-to-day level in a warm home that offers developmental challenges.

Erikson said that development takes place from the beginning of life until its end, and today we know that the path of human development begins even in the womb. The more research is done on this issue, the further back is the beginning, which starts in the earliest stages of life.

Our role as professionals in the field of child development is to guarantee infants and toddlers the possibility of success. We do this by trying to improve their learning curve. We attempt this directly and through their parents, and this apparently is the most effective way to achieve good developmental management. This book provides an additional step in the long journey that parents take with their children through the labyrinthine thicket of human development and responds to the parental need that exists in this competitive and less intimate world in which we live today.

Dr. Yoram Zandhaus, MD

Specialist in child neurology and development

National medical director for the field of child development, Meuhedet National Health Fund

Consultant in pediatric neurology, child development, and attention and concentration disorders




Preface: On a Personal Note

Chava Shelhav

I was born in Haifa, Israel, to parents who immigrated to Israel from Europe in 1933 for ideological pioneering reasons. The younger of two daughters, I grew up in a traditional religious home, and I went to Beit Yaakov, a religious school for girls.

My father was an accountant in the Haifa municipality, and at home he was involved in the revival of the Hebrew language. “In Israel, we speak Hebrew,” he used to say to me and to my sister. I remember him immersed in his linguistics, searching for words in the Bible and checking the meanings of the language. I absorbed from him values of patience, tolerance, calm, love, acceptance, and the ability to see without judgment. My father died of a heart attack in my presence when I was thirteen years old.
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After his death my mother began to work as an infant caretaker in women’s homes after they had given birth. My mother had received a classic German education and did not express emotion, but she gave me values of order, aesthetics, and a practical and realistic approach to life. I worked for three years as a messenger girl and telephone operator in the Haifa municipality, and I studied in a night school. This situation was not unusual in Haifa, which was a workers’ city. So I did not enjoy the experience of absorbing knowledge through the usual organized learning at school. Nevertheless, I learned a great deal in the conditions of this new life. My awareness of what was lacking in my youth aroused in me an unquenchable thirst for knowledge, which has accompanied me and has pushed me all my life.

I was a shy girl, but the telephone, which was my work tool, served as a shield behind which I dared to conduct conversations, relationships, and telephone romances. In this way I developed conversational skills, and I could be free with my thoughts and my personality.

When I was fourteen, my older sister was diagnosed with schizophrenia and was hospitalized in a closed ward of a mental hospital. I took care of her until her dying day, and I was the closest person to her in her life. At first, each time we left the hospital for a short leave, I was ashamed to be with her. Her fingers, yellowed from excessive smoking, her frozen expression, and the way others reacted to her made me feel uncomfortable and ashamed. Gradually I learned to understand her and her distorted logic. Spending all that time with her, I learned to accept her. I learned to accept the exceptional as it is and not as a situation that has to be adjusted to norms and frameworks.

In college I learned and was trained to teach movement education. The method was based on Sensory Awareness by Elsa Gindler, which emphasizes the importance of seeing a person as an individual and deals with the development of creativity. In those days this way of thinking was applied to art, movement, dance, and even psychology.

I was a dancer and performed on stage. At a certain point, I began to work with girls in creative dance. I gave expression to the principle of using props in play and as a medium for learning, which I adopted for myself in college, under Miriam Goldberg’s inspiration.

I married when I was nineteen, and in a short time I brought two children into the world. Dozens of years have passed since then, and today my two children are involved in education. And my five grandchildren bring great joy to my life.

After graduating from college, I was invited to return to teach in the Movement Education Department. At the same time I first met Dr. Moshe Feldenkrais, and for six years I participated in lessons that he gave in his center at 3 Alexander Yanai Street in Tel Aviv.

In his movement lessons, Feldenkrais integrated movement, thought, and awareness. He wove together his wide knowledge of physics, mechanics, psychology, and brain science in a structured way. His lessons intrigued me and created in me a thirst for deeper knowledge. His theory centered on function, which is a meaningful action composed of many movement elements that can be broken down to tiny units.

In 1968, Dr. Feldenkrais opened his first course in Tel Aviv for assistants who would dedicate themselves to continuing his way. Feldenkrais chose thirteen students, and, to my joy, I was among them, the youngest of all. I learned a way of teaching through touch called Functional Integration. Every day for three years we met for two hours. I was not always able to get to the lessons with the whole group, and he enabled me to come and complete the lessons with him outside of study hours. I observed his work for hours on end. I learned from him that we must teach people how to learn, and I observed through his eyes those things he could see that I could not discern on my own. It always interested me what he was seeing when he worked with people, and he did not explain much. He expected from those studying his method to explore, to search, and to learn on their own. I aspired to understand what lies behind the special structures of his movement lessons, which were built like a story with a beginning, middle, and end. I spent many years delving into the exploration of these lessons, and so I deeply penetrated the complexities of humankind and how humans function. I internalized that when there is a problem in a movement function, one must not just make do with medical, orthopedic, or physiological diagnoses. One must take into consideration the person’s manner of thinking about himself, his form of expression, and his emotional state. Thanks to Feldenkrais’s presence in my life, I absorbed his intuitions, and was always able to see beyond movement.

I began to work in Feldenkrais’s Center on Nahmani Street. I worked with him for more than ten years, and I learned much from working closely together with him and from observing him and his work. In 1980 he invited me to be his assistant in Amherst, Massachusetts, in the teacher training he offered there. A window opened for me to an international career with my own workshops all over the world.

In 1987 I finished my MA in the Education Department at Boston University. My thesis dealt with the Feldenkrais Method as it works with children with CP, and it has served as a resource for professionals who work with special-needs children.

My Feldenkrais work took place mainly in Germany, in a center set up for me for research and development of the method, sponsored by a local family. Before the center was established, I was filled with doubts and concerns about opening such a place, particularly in Germany. However, I understood, in a more profound clarification for myself, that at the basis of the Feldenkrais Method and of my world view lies the insight that under certain conditions every person is able to free herself from her personal historical tether and to make new choices for herself.

When the center opened, I thought, “I have come full circle.” My parents fled from Germany on the eve of the Nazis’ rise to power, and they immigrated to the land of Israel as pioneers. And now a center has opened in Germany with their daughter’s name, a pioneering center in a field in which she is a forerunner.

I began my doctoral studies at Heidelberg University, one of Europe’s oldest institutions. I researched schoolchildren who have learning difficulties, and I demonstrated how movement can serve as a model for the development of learning and behavior. The research papers and doctoral thesis were published in German in my book Movement as a Model of Learning. My research led me to understand that the orientation, balance, and sensory systems develop together in infancy and influence the development of movement. So when there is difficulty in the maturing of one of these systems, it is expressed in the functioning of other systems as well. I combined my insights from my research with training teachers in the Feldenkrais Method, and I was fortunate to train more than a thousand teachers.

As the years went by, my interest in working with infants increased. Understanding that in every developmental process there may be a delay or disturbance, I also chose to work with infants with developmental delay.

I always have faith in the infant’s brain and in his ability to improve his way of functioning. In order to work in the area of infant development, one must have comprehensive knowledge of developmental processes and of the movement, psychological, and communicative components of development, along with knowledge of how to work with parents as individuals and in groups. This field of knowledge is not covered in Feldenkrais Method studies. So, out of necessity, I developed my method and called it the Shelhav Child’Space Method. I was invited to join the Israeli Forum of Neuropsychoanalysis. This enriched my understanding from a psychoanalytic point of view as well.

I accrued experience in my work with normally developing infants, with infants with developmental delays, and with infants with special needs. I aimed to improve their abilities by way of enlarging their movement repertoire, giving guidance to their parents, and encouraging their participation in the process. My purpose was to instill trust in the parents in their own ability to lead critical developmental processes in their children, using touch, movement, and play. I wanted to understand the infant’s world through a wide prism that reflected her inner and outer worlds, to identify extraordinary phenomena and to deal with them. Therefore I looked inside and outside, and followed phenomena, which brought me to new insights.

This foundation allowed me to formulate the principles of my method of operation. Things that I did intuitively were unprecedented, and they were reinforced and backed up by research that was published twenty years later. Thus my way and method earned international recognition.

The first stop in training teachers took place in the Child Development Center in Cologne, Germany. After that I joined several doctors and experts in various other methods, creating Israel’s first Center in Integrative Medicine at Assaf Harofeh Medical Center. There I offered my first courses in Israel, in which, among others, doctors of that hospital participated. Gradually more courses opened in different cities all over the world. In Israel I began to teach in academic centers, with an emphasis on the educational model.

As a result of successfully working with hundreds of parents and babies and training many teachers in my method, a wide base of knowledge was achieved. Today my students successfully work in frameworks that care for infants and toddlers and work jointly with professionals from parallel fields such as psychology and education.

I have written this book based on the realization that, for a long time, I have been a pioneer in this field. It is my obligation to write my method down, and to gather and document this information for the sake of professionals and parents interested in my method specifically, and in child development in general.

My unique way of observation is a direct result of what I learned from my teachers, my children, and my educators, whose ideas I thirstily absorbed, as well as from the values I imbibed from my parents, from the surroundings in which I grew up, and from the difficulties I was forced to deal with, given the circumstances of my life. Curiosity and flexibility in crisis conditions enabled me, in many instances, to circumvent obstacles in exploring the relationship between the brain and movement, and all this has enabled me to see the silver lining in most things in my life.

Today I close my eyes and look inward to the roots from which my method developed, the method I present to you. And I make my very own, unique, signature voice heard. This voice is formulated with the development of the brain, and I believe that this voice exists in each and every one of us.
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Introduction

I wrote this book out of a need to broaden the knowledge of parents and professionals who deal with developmental issues. I relied on insights from research findings, from articles, and from my interactions with specialists in the fields of neuropsychoanalysis, developmental psychology, occupational therapy, brain science, dynamic systems, and others, as well as my Heidelberg University PhD thesis, “Movement as a Model of Learning.” My forty years of experience working with babies and as assistant to Dr. Moshe Feldenkrais have served me in the process of writing this book. My method, which I call the Child’Space Method, is now implemented all over the world, and I am happy to present it here.

This book deals with the fascinating process that occurs in the first two years in the life of the infant. In this period the most important development takes place, out of which grows the human story in all its dimensions. This book helps the reader see the infant as he is, observe his abilities, recognize his needs, and see his uniqueness.

What are the factors that make it possible for a baby to roll or crawl, to sit up or stand? This book is the place to find out. What can I do if my baby doesn’t crawl, or cannot sit up by herself? How can I help a baby improve her speech, or reach out for a toy? What games are suitable for awakening a child’s interest in each stage?

Each parent approaches parenthood with “baggage” that she or he has accumulated in life. A mother or father has expectations, concerns, childhood memories, ideas, and opinions, and must adapt that personal baggage according to their baby’s personality. There are parents who worry that they will repeat their own parents’ behavior patterns, and there are parents who are concerned that they will not succeed in being as good a parent as their parents were. Many parents do not feel confident in their knowledge. This book will accompany parents, and will allow them to expand their parental instincts and to acquire a sense of confidence in their responses.

Every infant develops at an individual, personal pace, according to his or her genetic code as well as interactions with the physical and social surroundings. Same-age, normally developed infants experience differences in the timing of developmental milestones, in learning functions, and in experimenting with variations on the functional movements (Shelhav-Silberbusch 1999).

Taking all this into account, it becomes clear why there can be no single blueprint to parenting and development. What is important, then, is providing parents, primary caregivers, and professionals with a set of tools and skills for the journey ahead:


	a way of seeing that will enable parents and caregivers to observe the infant sensitively, and to notice telling details as well as the whole picture

	a wide array of useful and enjoyable tools for supporting the infant’s development



This book provides parents with both theory and practical knowledge, which they then can apply to varying situations. By studying the book, parents can experiment with the various tools, acquire knowledge, and learn how to effectively integrate their inner world with the child’s needs. Gradually, they will grow secure in their instincts, and become able to create their own personal variations and feel free to explore and adjust things on their own.

In this book I introduce new techniques for touch (very different from massage) that supply the deep stimulation a baby needs to feel the parts of his or her own body, and to create body maps in the brain—the prerequisite for many motor skills. Touch can help a baby develop orientation, balance, and coordination—vital preparation for acquiring new movement skills.

New research shows that touch is critical to development, affecting a baby’s ability to concentrate. Given the high rates of ADHD, a reexamination of the importance of touch and the ways I suggest using touch are especially relevant today.

The book emphasizes movement and its contribution to the infant’s development. It invites observation of the reciprocity between motor development and the development of the infant’s other systems. It explains how social development is influenced by the enrichment of the infant’s motor ability, and how it is possible to advance motor skills by way of cognitive stimulus and by encouraging the infant’s curiosity.

In the womb and in infancy, the cooperating systems in the infant’s development are already connected in a complex network of dynamic and reciprocal connections. Development in one system impacts on the development of other systems, and every change in one system reverberates in all the others. In the book, connections between movement, feelings, sensation, and cognition are presented, and the importance of movement as a tool for regulating emotions and bodily sensations is emphasized (Fogel 2009; Ogden 2009).

In his book Body and Mature Behavior, Dr. Moshe Feldenkrais (1949) asserts that every developmental change in the life of the infant is influenced by four aspects: movement, thought, sensation, and emotion. Movement is the aspect most accessible to be affected and changed, and change in any one aspect creates a chain reaction through all the other aspects.

The movement lessons appearing in the book offer a way to understand how an infant begins to develop his or her own voluntary movement system. The book provides an opportunity to practice developmental stages on the adult body, so that the parent can experience the course of developmental movements and understand the process not only from the theoretical perspective but experientially as well. It will improve parents’ ability to deeply understand the needs of the infant in order to help him and to deepen communication with him (Brooks 2011).



The first chapter in the book explains the rationale of the Shelhav Child’Space Method. The following chapters deal with the developmental functions in chronological order, and each chapter includes the following:


	Theoretical background: a blend of anatomical, motor, neurological, and psychological components particular to each developmental stage.

	Movement development lessons (DME—Developmental Movement Exploration) that are based on the theory of Dr. Moshe Feldenkrais. The lessons are specifically meant to help parents and practitioners get to know the developmental processes that the infant goes through and experience them in their own bodies. As an added benefit, these lessons help them improve their own posture, their movement ability, and their self-image.

	Development-supporting stimuli and movement games: play is invaluable for cognitive, social, and motor development. Ideas are offered here for touch, movement games, age-appropriate toys, and many more ways to interact with babies.



The chapter on the development of vision and the chapter on the importance of nutrition for development were written by experts in these areas: David Webber (of blessed memory) and Dr. Christine Dolezal wrote the chapter on vision, and the chapter on nutrition for preschoolers was written by Professor Niva Shapira.
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The Shelhav Child’Space Method
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The Shelhav Child’Space Method is based on the ideas and method of Dr. Moshe Feldenkrais. Child’Space focuses on the primary years of life in which the rapid development of the brain and the skills acquired shape our ability to function throughout our lives.

Integrating knowledge from the fields of biology, physiology, psychology, mechanics, and the interactive connections among them, the Shelhav Method builds a comprehensive picture of the development of the infant and provides a conceptual base for the facilitator to build a plan of action in her work with the infant and parents.




Background

The ideas of Dr. Moshe Feldenkrais concerning the roots of early infant development were the conceptual basis for developing the Shelhav Child’Space Method. The Feldenkrais Method is founded on the development of awareness through movement. In every action there are four elements: thought, perception, sensation, and movement. Movement is the most accessible portal for change, through which the other components of action can also be changed. Since body and soul are one and inseparable, improvement in movement will not only bring improved physical abilities, but will also influence the infant’s emotional, cognitive, and sensory abilities, along with her entire personality.

Studies in the field of brain science teach us about the rapid development of the brain in the first years of life, and specifically the process of building and pruning of the neural network connected to activities and functions. Repetition thickens and strengthens network connections; disuse or minimal use of a particular function causes a paring down of the neural network, which makes the function less accessible (Dawson 2008). The processes of change in the brain occur throughout our lifetime, but in the first years, the brain’s flexibility is greater, and the many functions that serve us throughout our life are fashioned in this early stage (Johnston et al. 2001).

While there are theories that oppose intervention, infants do not always develop beneficially if left to themselves. The proof is that in the last several decades there has been an increase in the number of children with motor, behavioral, and social difficulties, which are already evident in kindergarten.

The infant, born helpless, is dependent on the sustaining environment that her parents provide for her survival. She cannot get food for herself, nor can she protect herself from the forces of nature. The duty of the parents is to provide for her every need, even her emotional needs, which are critical for her proper development.

In recent decades, the importance of the dyadic and reciprocal connection between the infant and parents is becoming clearer. The influence that parents have on their child is considerable, and so is the influence that the child’s disposition and behavior have on parental functioning (Stern 1990; Winnicott 1971).

Genetics, the physical environment, the family’s socioeconomic situation, and culture also have an impact on the infant’s development.

Phylogenetic and Ontogenetic Development: Every species develops in its own way. Birds fly and chirp; dogs walk on all fours and bark; humans walk on two legs, speak, sing, and at times even chirp or bark. This characteristic development is called phylogenetic development, that is, each species develops in its own distinctive fashion.

Each person passes through the stages of human phylogenetic development in a way that individualizes him. This uniqueness is called ontogenetic development, that is, the history of the development of individual differences.

The ontogenetic repertoire is built through the human phylogenetic program and is influenced by genetics and by temperament. Personality and environment are major components in determining temperament. Thus, if we look at a family with two or more children, we can see that despite the common genetic background, each child develops in his or her own unique way. (Alesandrowicz and Alesandrowicz 2011).

The Shelhav Child’Space Method sees the entire picture with all its components and dimensions, and acts to include the parents as integral partners in the session with the infant. The parents acquire new strategies for how to react, behave, and intervene, in addition to those strategies they already possess.




The First Meeting

Observation of the infant in the Shelhav Child’Space Method takes into consideration the biography of the infant in all its diverse layers: the parents, the environment, the course of the pregnancy, the birth, siblings at home, developmental milestones, and the infant’s movement repertoire. Information about the infant is drawn from two main sources:


	Direct observation of the infant’s behaviors, which reflect her development:

	the manner, the variety, and the quality of movement: not only what the infant does but also how she does it;

	the manner of play: how she explores objects, her spatial movement, the curiosity that she displays toward her environs;

	the ways she communicates with the environment: eye contact, murmurings, facial expressions, body language, and the interaction between her and her parents;

	the baby’s temperament.





	The personal story of the infant and her parents. There is significance to how the parents tell the infant’s story, the words they choose, and the emphases they bring to the story.



Over the course of years, I have seen that in response to my request to talk about their infant in the first meeting with the parents, they tend to go into detail about the difficulties and the problems, and they tend to speak in worried and anxious tones. Gradually I direct them to talking about the strengths and abilities of their child. When the parents describe her strengths, they are surprised to discover how capable their baby is and how much she can do already. The whole tone of their speech changes. This redirecting highlights behaviors that the parents do not always notice, and it can change their point of view regarding their baby.

It is important to know that when we speak in an infant’s presence, the tone and melody in which things are said seep into her consciousness (Ferland 1989). The infant understands more than we think.

Parents report that as a result of the Child’Space meetings, they acquired a new point of view that influenced their relationship with their infant. They are capable of seeing not only her difficulties, but her abilities as well.

A parent who perceives her infant as capable positively influences the abilities of her baby, and influences her own self-image as a parent. This approach is the central thread of every meeting in the Shelhav Child’Space Method.













Ella

Nancy contacted me when her daughter Ella was eleven months old. She looked very troubled as she told me that Ella was crawling on her belly, but was not yet crawling on all fours and was not yet sitting up. Ella, a quiet baby—sweet and smiley—easily connected with me.

During the course of the first meetings, I noticed that despite the slowness in achieving some developmental milestones, Ella did not have any extensive impairment. I sensed that, with the help of the lessons and the mother’s working with her at home, Ella would be able to catch up and do what is expected for her age.

Nancy remained concerned, and after two meetings, the reason for her concern became clear to me. She told me that when Ella was two weeks old, she had cried endlessly. Nancy had turned to her doctor, but he did not find a reason for the incessant crying. Nancy suspected that Ella’s crying was connected to her difficulty in nursing. She contacted a nursing counselor, who advised her to continue nursing Ella and not to give her formula.

After two days of nonstop crying, Nancy took her daughter to the hospital. There Nancy learned that Ella had not been able to nurse for the past several days, and she was now exhausted, hungry, and almost dehydrated. Nancy did not know how to deal with this information. She felt that she herself had caused her daughter to be in this terrible state. One of the doctors told her that a lack of nourishment at this age could possibly damage the newborn’s brain development. Nancy felt doubly guilty: not only had she starved her baby, but she might also have caused her brain damage. Ella was hospitalized for a short period until her condition stabilized, and then she returned home. But her mother continued to feel guilty and anxious about her daughter’s developmental deficit. She frequently compared Ella’s development to that of her four-year-old brother, Sam, whom Nancy described as fast as a comet: an exceptionally smart boy who had achieved developmental milestones earlier than usual. He stood out in his abilities, and 

he was a source of pride for his parents. Nancy repeatedly compared her two children, and her confidence in Ella waned: she was afraid to leave her alone to play on the floor, or to challenge her cognitively with activities like mimicking syllables, identifying pictures, and playing peekaboo. She avoided dealing with the possibility that Ella might be incapable of growing and developing.

In two months of weekly lessons, Ella bridged the gaps in her development at her own pace. Ella’s development was indeed slow, but it matched her temperament. In addition to Ella’s motor progress, Nancy was able to acknowledge her daughter’s abilities and began to dare to challenge her appropriately for her age. She succeeded in noticing Ella’s progress and understood that each child has her own natural developmental pace.

She told me with great excitement that for the first time she had dared to tell her daughter the story “A Tale of Five Balloons.” To her great surprise, Ella said “Boom!” at the exact right moment. From the moment that her attitude changed toward her daughter, Nancy felt that Ella had changed as well. She was happy to see her rapid progress in her motor, communicative, and cognitive development.









The Holistic Perspective

Each infant has a unique developmental journey. Therefore, it is important to track how he actualizes his abilities: lifting the head, crawling, sitting up, and standing up. One can observe each action of an infant from many perspectives.

When we look at an infant turning over from the motor perspective, we can tell if he turns over in a general way or if there is differentiation in movement between parts of his body—between the upper and lower parts of his body. We can discern if he is capable of turning over to both sides, and if he can coordinate different limbs of his body.
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If we observe the vestibular system (the balance system) in action, we will see if he can turn gradually or if he falls. When we observe the infant from the cognitive perspective, we can see how he behaves when he is on his belly and comes in contact with a toy. Will he grab it and turn over onto his back? If he does this, it will be easier for him to use both hands to explore the toy and to play with it. Let us look at how the infant plays with the toy and in what ways he explores it. For how long will he concentrate on that toy? From the emotional perspective, we can observe his level of frustration when he cannot grab the toy or if he does not succeed in turning over. Does he show pleasure at his successes? In order to pay attention to the emotional perspective, we can watch his facial and his vocal expressions. If we were to observe his communication skills, we would pay attention to how much he relates to the people around him.

All the functions described here are a reflection of the brain’s functioning. Observing each one of these functioning systems gives us a glimpse into the brain itself.

The cooperating systems that help develop the infant are linked by a complex network of mutual connections. They develop simultaneously, but not necessarily at the same pace, and the development in one system influences the development in another system. A change in one reverberates in the others.

The guideline for the Shelhav Child’Space Method facilitator is to observe the functioning of the infant as it happens in the present moment, in the here and now. The facilitator’s gaze is directed to this moment, since what happens now is the foundation of determining the abilities and the strengths of the infant, as well as the obstacles that he may encounter.




The Functional Perspective

Babies for the most part behave the same way. However, when a difficulty presents itself in an action, they each find considerably different solutions. This means that, while the functional repertoire is identical, the nonfunctional repertoire is subject to great differences. There is meaning to the infant’s movements only when they are continually and frequently repeated and thus brought into the fixed repertoire. A temporary nonfunctional solution that the infant develops can gradually become a movement and behavior structure that becomes a habit. These are liable to continue to influence the infant’s functioning throughout her entire life. The role of the Child’Space practitioner is to identify these compensating structures and to check how the quality of action can be improved.

It is important to note that even when the infant does the movement in an inadequate way, there is still importance to the fact that she is succeeding in finding her own way to carry out the action. There is an emotional reward for her in her ability to realize her intentions. It is very important to rejoice in her joy and to emphasize her success in the eyes of her parents.

Movement and Function: In the beginning, there is random movement that happens as a result of a stimulus initiated in the nervous system. For example, a simple action: the baby extends his hand in space without intending to do so. This movement starts a change in his surroundings: he sees his hand move. It is even possible that the hand reflexively touches or grabs an object, and this contact results in a sound. This wide-scale sensory stimulus is an emotional experience of surprise and pleasure, and this is recorded in the infant’s memory. After additional repetitions of this movement, the connection between the action and its results becomes clear to the infant. He learns to do this movement as a volitional action. The transition from a random movement to a purposeful, volitional act is that which defines the transition from movement to action-function.

In developmental graphs supplied by health authorities, data is presented on the normal distribution in every stage. For example, about 50 percent of infants are expected to sit up independently at eight months of age. About 25 percent will do this later, but we must also remember that around 25 percent will achieve this before eight months and will be ahead of their age group. Most parents are worried when their infants’ development is slower and feel pride in their babies whose development is faster. It is important to remember that each baby has her own developmental pace, and our role is to support her development at whatever stage it is. If an infant lags behind, we need to help her find movement solutions that will serve her needs. The quicker infant needs help in broadening her movement repertoire, so that what she gains in speed won’t be lost in quality.











Daniel

Daniel came to me with his five-month-old son, Tom. Tom was already crawling, was sitting up, and was even able to come to standing. He had been diagnosed with high tonus, and his father worried that the high tonus would overly speed up his son’s development. He was concerned that Tom’s rapid development would cause damage to the pelvic bones and wondered if there was a way to slow down the pace of development. This is not a common complaint among parents. Daniel told me that he would be pleased if I could tell him his thinking was wrong.

Tom is a curious child, quick to smile, and he easily connects with people. The connection between him and his father is secure, and Tom feels free to explore his surroundings while getting support and closeness from his father when needed. These characteristics are an expression of good attachment.

Initially, I observed Tom as he moved around and played. He used his hands and put objects into his mouth. He moved constantly in space, going from lying on his belly to quickly standing on all fours, aided by a jump, and from there he went straight to sitting. When he sat, he leaned on one hand, and after that he felt confident letting go

of his hand on the floor, balancing himself quite well. Then I played with him. I touched his body and established close eye contact, and I found that he successfully stayed in one place, concentrating and taking interest in my facial movements for quite a long time.

I laid him on his belly, and he continued playing with a toy, but after a short while he began to cry. He seemed surprisingly helpless. Despite his apparent discomfort, he did not turn over onto his back. Daniel told me that Tom does not turn over, and this information helped me to notice other details of Tom’s movement. I found that he rarely turns to the sides (rotation), and that he mainly moves in forward movements. That is, he moves in one plane. He sits up using mainly one side of his body, and when he crawls, one hand is open and one is tightly closed.

Even though he is capable of moving around obstacles and moving in space better than expected for his age group, the quality of his movement is definitely lacking. His manner of movement is not varied, and he finds himself stuck in situations from which he is not able to extricate himself. He reacts with frustration.

I taught Tom to turn over from lying on his side to lying on his belly and then onto his back. I taught his dad to play with Tom in these positions. I showed him how to touch Tom’s hands and to open them. I dedicated a great deal of time to applying deep touch in order to stimulate the side of the body that is least involved in Tom’s movements. And so, as we continued the lesson, he used that side more and more.

Toward the end of the lesson, Tom succeeded in sitting up using the side that he previously had not used. His crawling developed from a crawl with a jump to get onto all fours to one in which his legs moved alternately.

An important part of the lesson was to redirect his father’s attention to see more clearly what Tom was doing well, where his difficulties lay, and what efficient function looks like. In this way we helped the father understand the larger context of what he saw that had instinctively aroused his concerns.






It is important that the parent feel confident in his ability to acknowledge what his child does well, so that the uncertainty that accompanies parenting be moderated. This kind of confidence also reflects onto the child, and onto his sense of confidence in his ability to develop.

When an infant takes on a nonfunctional movement and develops it until it becomes habitual, the habit can be changed relatively easily if it is detected early. Then he can be taught new possibilities for that movement. A habit that has been ingrained for quite a while is more difficult to change. In light of this, the change that Tom experienced in his lesson happened relatively quickly.

The nervous system is wired for comparisons between known possibilities and new possibilities presented to it. It is possible that the system will choose to act according to the known habitual possibility, or it may choose to act in a new way that it finds efficient and comfortable. This more efficient and comfortable action will become the new habit. The more deeply ingrained the old habit is, the more exposure is required to adopt a new solution.

Shelhav Child’Space Method practitioners utilize this quality of the nervous system by exposing the infant to a wide variety of movement possibilities. The reasons an infant may choose less effective movement possibilities are numerous and varied. Practitioners present the infant with new possibilities for carrying out the movement, and thus offer new opportunities to choose the most efficient movement for him. Moreover, for infants there has hardly been time for the habit to become ingrained, and it is relatively easy to change it. Because of this, early intervention brings on quick changes. In each developmental stage, it is desirable for the infant to have a broad movement repertoire, so that he can choose and match the kind of action to changing conditions.




Touch as Foundation for Learning

Touch is a crucial need in humans, and in other animals as well. Touch regulates, calms, organizes, marks the borders of the body, maps body parts in the brain, and aids in connections between people and in social communications. Studies conducted on preemies found that gentle and deep touch given regularly promotes preemies’ weight gain, encourages wakefulness, aids in their orientation and their motor behavior, and even minimizes the length of stay needed in the hospital, compared to a control group (Field 2000).

In the brain there is a specific mechanism that arouses emotional reactions according to the nature and type of touch (Francis et al. 1999). Touch can be pleasant, satisfying, and it can bring people closer. While touch may be perceived as unpleasant—irritating, distancing—it can also provoke laughter and joy, and can encourage involvement in social interaction (Burgdorf and Panksepp 2001). Parents intuitively tickle their child in order to involve her in a social situation, and most children react with rolling laughter and often even invite more tickling.

The touch receptors are part of the sensory proprioceptive system. Our skin is covered with myriad sensors for identifying touch. These sensors are divided into specialized categories that are matched with the varieties of touch and contact: there are sensors that identify rapid changes in pressure (like when you come in contact with an object), others that sense continuous pressure (contact with a surface that we lean on), and there are sensors that detect pain. There are sensors connected to hair roots on the skin that are sensitive to rubbing and caressing. There are sensors in the muscles, in the tendons, and in the bones. They are sensitive to pressure and to stretching, and they have speedy channels of communication to the brain.

Touch is vital to existence, and the type of contact is important as well. In each stage of human development, high concentrations of contact sensors are found in places in which touch has functional importance (the palms of the hands, the mouth, the tongue, the soles of the feet, and the genitalia). These sensors are connected to the area in the cerebral cortex that is responsible for sensory representation. There is a correlation between the quantity of brain cells that deal with sensation in a certain organ and its functional importance. This means that in the sensory cortex there is a kind of image of “a small man” (homunculus) of varying proportions that correlate to the physical structures of the body. These proportions represent not the comparative size but the sensory importance of every organ. An additional “little man” exists in the premotor cortex and represents the proportions connected to movement.

The representation in the brain is flexible and quickly adapts to conditions of sickness and injury.
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The proprioception system (from Latin proprius—“of the self”—and perception) is responsible for the kinesthetic sensation of body parts in relation to one another and for learning the strength needed for use in various movements. The information that serves this system comes through proprioceptive receptors that are found in joints, skeletal muscles, and in tendons. They transmit information to the nervous system concerning pressure and tension in the muscle or tendon. They relay information concerning weight, angle, and quickness of movement as well. In order to complete the picture of the placement of the body in space, the brain combines the information from the proprioceptive system with the information that comes from the visual and vestibular (balance) systems. A one-day-old infant is equipped with all the anatomical structures needed for functioning of the proprioceptive system, but this system is not yet ready for efficient action. In order for the system to mature, the infant must experience touch and movement, which will supply the system with ongoing information that will serve her throughout her lifetime.

The mature and functioning proprioceptive system allows for fluid movement in space, based on information received from the body, even when the movement is not relying on information from the visual system. Examples are moving in darkness and walking without looking at your feet. The proprioceptive system as well as the vestibular and visual systems are required to respond quickly together to sudden changes in posture in order to prevent falling and injury. To this end, the sensors of these systems are equipped with fast tracks to deliver information to the brain, and the information received is represented in the central nervous system.

Stimulation of the visual and auditory systems is accompanied by activation of the proprioceptive system. The combined stimuli of several sensory channels improve the infant’s learning ability. The systems are connected one to the other and mutually influence each other. Each infant absorbs the information appropriate for her and uses her dominant sense for learning. The multisensory information arouses curiosity and facilitates a broader attention span.

The Shelhav Child’Space Method stimulates the proprioceptive system for the purposes of focusing attention, mapping the body and brain, and learning. The use of deep touch stimulates this learning. Techniques of touch typical of the Shelhav Method accompany every session with infant and parent.

There are mechanisms in the spinal cord and in the medulla, located in the brain stem, that are responsible for filtering some of the touch sensations, so that in every instant, irrelevant information is reduced or not permitted to reach the cerebral cortex. For example, when experiencing deep, continuous touch, a person is aware of the intensity of the sensation, and other areas of sensation are quieted.

The sense of touch has neural connections to hearing and vision, mainly concerning paying attention and listening to a specific stimulus in one’s immediate space (Eimer 2001).

In his book The Brain That Changes Itself, Norman Doidge (2007) explains that paying attention is a precondition for learning. The mechanism that assists in paying attention involves use of several sensory channels simultaneously—tactile, auditory, and visual. For example, the elbow has a large concentration of touch sensors, and touching it will stimulate the areas in the brain that represent the elbow, enabling a clearer picture of the limb to form in the brain, thereby reinforcing the body schema. As a result of paying attention and reinforcing the sensory picture, areas in the brain connected to movement planning and carrying out of movements are activated, and the infant will then utilize this limb spontaneously.

The Shelhav Child’Space Method uses touch as the platform for learning in every session with the infant. The techniques of touch are adjusted to suit the infant’s age, developmental stage, muscle tonus, and the infant’s temperament. This is done in order to provide optimal conditions for learning. For example, already in the first days after birth—even if the infant was a preemie—we use slow, gentle, and moderate touch. Gradually, as the infant develops, we increase the intensity, the depth, and the rhythm of the touch.

Doidge writes, “What fires together, wires together,” and thus defines the connection among several senses that are involved in one action. Each time that several senses are stimulated simultaneously, we encourage the formation of a neural connection between networks in the brain, thus enabling learning to take place.

Since the purpose of each meeting in the Shelhav Child’Space Method is to enable and generate learning, we intelligently deploy a network of many senses that are stimulated simultaneously.




The Importance of Play as a Basis for Learning and Development

In the infant’s first years, play is the meeting point between her subjective world and objective reality. Through play, the infant learns basic concepts, such as distance, speed, space, weight, shapes, and colors, and she even develops the ability to think through experimentation with cause and effect, problem solving, creative thinking, and more.

Winnicott (1971) explained the psychological meaning of play. He described how, through play, the infant learns to use materials of external reality in order to express personal or imaginative content. For example, in playing peekaboo, the infant learns how objects and people appear and disappear while maintaining their existence. Through play, the infant learns to define the boundary between reality and fantasy. Play is also the means to learn about communication, social rules, and behaviors. It allows the infant and child to understand herself and her surroundings. For example, when infants learn to sit up and crawl, they discover their ability to move objects from place to place, and they especially enjoy taking blocks out of a box and putting them back in. In addition to the motor ability of putting blocks into a container, this is also an expression of the child’s emotional ability to let go of an object that belongs to her.

Already at an early age it is important to set aside time for outdoor games (Schore 2000). The Shelhav Child’Space Method prepares the child by way of a variety of games for social interaction during outdoor time at preschool and recess in elementary school.




Planning Movement and Self-Image

Movement is at the heart of human development. Every movement involves not only issues of muscle control but also the capability of planning the action, the motivation to carry it out, perception, and anticipation. The question of how a movement will influence movement development is not just about acquiring muscle control. Just as significant are such questions as why a certain movement is carried out, how it is planned, and what the infant assumes will happen as a result of carrying out this movement (Von Hofsten 2004). There is evidence that already at ten months of age infants adjust the speed of extending their hand toward a ball according to what they intend to do with it afterward—throw it or examine it (Claxton 2003).

An example of an act that includes the path of motor control is extending the hand toward a toy. The infant sees the toy, is curious about it, and is motivated to hold it. Brain networks and centers plan the path in which the infant will extend his hand to reach the toy, and appropriate orders are sent to the muscles. From the moment of beginning the action, a control mechanism is activated that is responsible for adjustments in its implementation. Based on the sensory information that is received from the movement, and in comparison with the original plan, the brain assesses just how successful the plan was.

Even before sensing the wish to perform a motor activity, the subconscious parts of the motor system are already engaged in forming a movement plan that suits the situation. Actually, conscious awareness of the action comes an instant later and includes the identification of the selected movement and the cancellation of all other movement possibilities (Hallmett 2007).

At this point, an emotional reaction of success or failure is experienced and is stored in the memory. Success forms a sense of satisfaction and strengthens the self-image. Failure is part of the learning process on the way to success, though repeated incidences of lack of success arouse frustration and can hurt the self-image.

Self-appreciation and self-image are both intimately connected to motor development. Memories of success nourish the motivation to perform familiar activities again and again and to dare to attempt new ones.




Child’Space: Principles of the Method


	Four systems are involved in every brain function: movement, sensation, thought, and feeling. A change in any one of the systems brings about a change in the other three. Observing each of these systems as they function in the first years of life provides a glimpse of the brain as it is being formed. Movement is the most accessible system for bringing about change. The infant experiences his personal world and his environment through movement, and thus the significance of meeting and interacting with him through touch and movement.

	Human function is composed of interconnecting systems. The motor, cognitive, emotional, and social systems all influence each other and are influenced by each other. This understanding is the guiding principle of the multisystem approach, directing the way we observe infants and elucidating the influence of each of the systems on the infant’s functioning.

	Touch is the language of the Shelhav Child’Space Method. Touch serves as the agent in clarifying the infant’s body image, and acts as a tool for attentiveness, awareness, and change. It opens and develops channels of communication. Techniques of touch stimulate the proprioceptive system and facilitate regulation of the muscle tonus, the autonomic system, and the emotional system.

	The process of learning: Each learning process requires repetition, and trial and error. Learning a movement function is characterized by repetition of the movement components over and over and in different positions. The repetitions of the movement in the learning process are not identical. Each attempt creates a process of feedback, and thereby forms a new variation of movement. This repetition thickens the connections in the brain that pertain to that function.

	The importance of broadening the movement repertoire: The infant’s freedom of movement is seen by the manner in which she moves and by her ability to choose movement in changing conditions. A wide repertoire of movements offers the infant opportunities for choice. A self-image that is capable of dealing with changing conditions contributes to the establishing of a sense of self-worth and intensifies the sense of pleasure from moving.

	Pace and space in development: Development is not a uniform, continuous, or identical process for all infants. The path that the infant takes is personal. There are stages of progress and there are plateaus. The order, the pace, and the rhythm of development are unique to each infant and are worthy of acceptance and recognition.

	Positive observation: What exists today is the basis for what will be tomorrow. Out of respect for each infant’s pace, we are interested in observing his abilities and noticing his weaknesses. The infant develops by relying on his abilities, and thus he builds his future abilities. When we focus on what a baby is capable of doing, he responds by cooperating, which enables him to increase his abilities. This approach strengthens the sense of capability and fosters success in the infant.

	There are those who focus on difficulties and weaknesses: An approach like this creates and furthers a sense of frustration both for the infant and for her parents.

	Play is the basis of learning and development: Play serves both as a tool and as an end in itself. Through play the infant learns about herself and her world, discovers her creativity and her ability to experience pleasure. A playful environment fosters communication and encourages learning.

	Early intervention: When we use the word intervention, we do not mean speeding up processes. Our intention is to support the developmental process. The great flexibility of the brain in the first two years of life allows the infant to be open to easily learn and absorb new things. At this stage it is easier to help him acquire efficient ways of functioning. When the infant learns a wide variety of possibilities of action at an early stage, they provide a wide base for overcoming difficulties and for developing motor, emotional, communication, and cognitive skills.

	Parental involvement is at the heart of the method: An integral part of the work with the infant is dedicated to supporting the connection between the parents and the infant and their exploration of how to touch the infant, to play with her, to feed her, and to create an appropriate environment that advances her development. The parent learns how to see the infant’s abilities and to avoid being judgmental. The trust and empathy radiating from the eyes of the parents inspire the baby’s sense of confidence and further her development. Parents acquire response strategies, behaviors, and interventions beyond those that they already possess.
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Pregnancy and the Beginning of Existence
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The genetic makeup of the human race dictates that we will not fly in the sky—we will walk on the ground. The human structure of the hands, feet, the two sides of the body, and the very fact that we have a bony skeleton—all these serve as the platform for movement. Movement aids in the development of the human structure and our functioning being.

A reciprocal bond exists between the development of normal nervous tissue and movement. In order for this tissue to develop, the fetus must move in the womb. Fetal movement supplies a stimulus for the process of building the areas of the brain that are in charge of proprioception—“self-sensing” of the changing positions of our body parts, and of our balance. Proprioception also involves the formation of stretch sensors in the muscles (muscle spindles). In the future, these will participate in the building of the body’s sense of itself in space (Gallagher 2005).

In the first trimester of life, the systems involved in movement, body sense, and balance are already developing, enabling the fetus to make spontaneous and repetitive movements. An example of this kind of movement is bringing the hand to the mouth, which occurs up to one hundred times an hour starting in weeks 12–15 of the pregnancy. In a study using ultrasound, several researchers identified other spontaneous movements: yawning, smiling, blinking, and moving the jaws and tongue (Sato et al. 2014). Such movements can be understood as a first pass of organization and coordination that serves to build an initial body map even before vision plays a part in movement.

An older concept held that, during gestation, the fetus develops in a protected and embracing environment, receiving all that he needs from his mother. This has been replaced by the theory that conditions in the womb considerably influence the infant’s development and health.

During pregnancy, the mother serves as intermediary between the fetus and the world into which he will be born. Studies teach us that nutrition, the emotional state of the mother, hormonal processes, and use of alcohol and tobacco all influence the expression of fetal genes and the development of the infant in the coming years (Cottrell and Seckl 2009). It is therefore fitting to regard this time of pregnancy as a formative period in the life of the infant.




An Infant Enters the World

A day-old infant already has a history of about forty weeks and is not a tabula rasa. Furthermore, on his very first day, the newborn infant experiences a regression of her motor abilities. As long as she is in the womb, the fetus moves in a liquid that reduces the effects of gravity, and she can make a wide variety of movements—flexion, extension, rotation, facial expressions, and hand and leg movements. As she enters the world, she must learn to activate her muscles in new gravitational conditions (Shelhav-Silberbusch 1999). The process of acquiring those skills anew lasts several months. The infant enters the world with certain skills that help her in her initial development: she can identify her mother’s scent and distinguish it from the scent of any other person; she recognizes her mother’s voice and prefers it over other women’s voices; she can imitate a smile or sticking out a tongue, and she learns to distinguish between her mouth and tongue and those of her mother; she reacts to touch, to a caress, to a hug, to different tones of voice, and to facial expressions (Meltzoff 1990); she can react to words even without understanding their meaning.

In the first days after birth, the infant feels unfamiliar sensations and experiences unorganized movements. For example, she feels discomfort, although she does not know if the source of the discomfort is hunger or cold. She does not know that she must nurse in order to feel full, and she does not know how to preserve her body heat. She is totally dependent on her environment to provide for her needs.

The reaction of her parental environment to the newborn is what builds order and stability in her life. The infant receives messages from the parents’ glances, their facial movements, and their bodies. All these regulate her developing sense of self. When she is held, she develops a basic initial concept of her body’s boundaries. When she looks into her parents’ eyes, she notices a returning glance that confirms her existence. When the corners of her mouth turn up in a smile, she is rewarded with a smile filled with excitement and encouraging words. This process is described in the literature as attunement of the parents to the infant and of the infant to the parents (Stern 1985).

The Shelhav Child’Space Method considers the touch, the glance, the word of all those surrounding the infant to be milestones in the beginning of the life of the infant. Guiding parents in this method gives them tools to build a supportive and empowering environment for the baby, and directly addresses the individual needs of the members of the family and the needs of the family as a whole.




Motor Development from the Womb to Infancy

Until week 18, all fetal activities are controlled by automatic, primitive responses. A certain stimulus elicits a set, unchanging response. These responses are called reflexes, some of which remain throughout a lifetime.

Starting in the fetal stage and until four months postnatal, spontaneous movements called general movements are added to the repertoire (Lüchinger et al. 2008). Observations of fetuses and infants conducted as part of a study on early motor development (Prechtl et al. 1982) demonstrated that this stage is characterized by rich and varied movements that serve as a base for the process through which deliberate movements are learned. A qualitative analysis of spontaneous movements enables early detection of signs of neurological damage.

The infant is born with a movement history that he accumulated during his time in the womb: flexion, extension, rotation, bringing his hand to his mouth, and so on. In his first few months, you can see the continuity of these movements, mainly in his hand and mouth movements and the relationship between them (Stanojevic et al. 2011). Gradually, voluntary movements appear and take control of the movement system.

The nervous system, in charge of motor activities, functions through neurotransmission of electric impulses. The main part of a nerve cell responsible for transmitting the neural impulse is called an axon.

The axon can be very long. The longest axon in the body begins at the base of the spinal column and continues to the big toe. For the electrical impulse to pass quickly and efficiently along the axon, the axon must be insulated from the electrical charge of the cells outside of it. For that purpose, a layer of myelin surrounds the axons in the body. This layer maintains electrical resistance, like an insulating sheath around an electric wire. It is formed gradually along the length of the neural networks in the brain and in the peripheral nervous system—the part of the nervous system found outside of the brain and spinal cord—in a process called myelination. This process begins around week 14 of pregnancy and continues at a slow pace until birth. Then, the process greatly accelerates up to one year of age, which improves nerve conduction velocity and helps the infant learn all the complex activities to be acquired during this first year. After the first year, the nervous system continues to build the myelin sheath along more and more networks, although at a slower pace. At approximately five years of age, the process is completed in the peripheral nervous system, but not yet in the brain, where it continues until around the end of puberty (García et al. 2000; Van der Knaap and Valk 1990).

The myelination process begins in the areas of the thalamus, cerebellum, and pons that are connected, among other things, to the critical processes of monitoring life-supporting systems (pulse, breath, temperature regulation); to the ability to absorb sensory information; and to the subconscious control of carrying out movements (Hasegawa et al. 1992). Later on, the axons are myelinated in the areas related to seeing and visual processing, in order to combine information coming from several senses and to connect the two sides of the brain. Ultimately, the process reaches the areas concerning memory, emotions, language comprehension, attentiveness, planning, and concentration (Deoni et al. 2011). At birth, cranial nerves are already almost completely covered by a layer of myelin, which enables use of the eyes and facial expressions—survival tools for enlisting the help of adults nearby.
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Sensory Development

The sensory systems of the fetus are already developing during the course of pregnancy. The sense of hearing functions: the fetus hears the mother’s heartbeat and fluids flowing through her body. He also hears muffled sounds from the world outside the womb. He tastes the amniotic fluid, the flavor of which is influenced by the foods the mother eats. In the amniotic fluid there are also molecules of different odors, so the fetus can smell even though he is floating in a fluid.

Today we know that the fetus has emotional experiences. There are those who claim that these experiences accompany him throughout his life and become a foundation for his development of self. For example, the infant’s behavior after birth strongly correlates with the mother’s temperament during pregnancy—calm or continually tense (Van den Bergh 1990). The infant is born with a history of movement, sensory, and emotional experience, and he must learn to adapt himself to function in a new environment, in gravity, and in a world replete with stimuli.




First Movements in the Gravitational Field

In the first weeks of life, it seems as if the infant just lies still, and not much is happening in the way of movement. But if we continue to observe her, we discover a great deal of movement. The infant shifts her body weight, and each time, another body part is pressed to the mattress—sometimes the shoulder and sometimes the knee, at times the heel, and at times the head. In this way a feedback loop is formed between sensation and activity.

When one of the limbs is pressed, the infant senses the weight of that limb, and the pressure passes through the skin, the muscles, the tendons, and the bones, on to the peripheral nervous system and to the brain. By way of these movements, she maps out the location of the limbs of her body and the relationships among them. In this way, her body image is gradually built up. The learning happens through sensory experience by way of stimuli to the proprioceptive system. This serves as the foundation for becoming familiar with her selfhood, which helps the infant go through her developmental tasks.

When the infant presses a limb against the floor, such as the sole of her foot, there will always be a reaction that lifts another part of the body. The 1:1 ratio between action and reaction is stated according to Newton’s third law of motion. The feedback the infant receives from her foot pressing the floor serves as the basis for the development of voluntary movement.

In the first lesson, at the end of this chapter, we demonstrate the internal events that occur when the infant is lying down and without much noticeable movement. These events are significant for future development. All of the infant’s systems are already engaged in learning at this early stage.











Self-sense of the Body Limbs

About a month after giving birth, a friend telephoned Orly Gat and told her that she was worried that her baby was hardly moving. Orly suggested that her friend observe her baby and see how she presses her heel, her pelvis and, after that, her head to the mattress. Her friend followed her advice and said to her, “It is as if you were right here with me and saw her. I simply did not see that she was moving so much.”









Preverbal Development

An infant comes into the world with language skills, and in the first days after birth, he already shows a preference for his mother’s language. A study by psychologists found that four-day-old infants react to hearing their mother’s language by sucking harder than they did upon hearing a foreign language (Mehler et al. 1988).

The fetus hears his mother’s singsong speech while still in the womb. Human evolution has outfitted the fetus’s brain with the ability to acquire the beginnings of language. The first elements of language begin very close to the time of the formation of the fetus itself, long before the infant is capable of expressing himself in speech.

The anatomical structure of the palate, the tongue, the oral cavity, and the voice box is identical in all infants, and this structure allows them the potential to speak any language. Infants learn to speak the spoken language of their surroundings (Pinker 1994), and the structure of their palate adapts according to the language spoken. In fact, the beginnings of the tonality and rhythm of their language already appear in day-old infants in the form of their cry. French babies cry differently than German infants, and this proves that they have already absorbed the melody of their mother’s language while still in utero (Bower 2009).

An infant is born with a clear preference for looking at human facial features from a distance of about twelve inches (Rochat 2001). When the parent holds the infant in his arms, the infant turns her entire attention and curiosity to her parent’s face, mainly to the mouth and eyes. The infant notices tiny movements of expressions of the parent’s feelings, and the parent can already see his child’s reactions in the first weeks of her life as the infant mimics her parent’s facial expressions.

A clear example of this occurs when, for instance, her mother sticks out her tongue. The imitation is not necessarily immediate: the infant sees the movement of her parent sticking out her tongue, and, after a while, she sticks out her tongue. The mirror neurons stimulate the movement centers in the brain to imitate the viewed action.

Rizzolatti, who had earlier identified mirror neurons in macaque monkeys, demonstrated a similar system in humans in 2005. He found that when a person observes an action of another, those areas of the brain that are connected to carrying out the action he has seen are activated. For example, the simple action of extending a hand toward a glass: when a person merely observes this action, several areas in the brain activate processes of distance estimation, hand extension, and tightening the grip on an object.

The mirror neurons are responsible for the infant’s mimicking of the parent’s facial expressions, and they greatly influence language development. In a study, researchers found that the more a child engages in mimic play, the better her chances are of speaking early (Brooks 2011). Brooks tells about a mother and her infant who did not exchange one word in dialogue, but learned to know each other through “touch, tears, glances, smell, and laughter.” The mother assumed that meaning and concepts are learned through language, but to her surprise, she understood that it is possible to have a complex human relationship without words. The preverbal relationship is in and of itself a language.




Emotional Development and Attachment

We often relate to birth as the first moment mother and infant meet each other. Actually, the mother has been experiencing and sensing her baby in her womb. All the while that she carries the fetus, she is in contact with his fetal movements. The mother imagines what the fetus is doing, which limbs are pressing against her uterus, and is curious about meeting her baby and getting to know him. All this time, the fetus also experiences his mother. He hears her voice, senses the rhythm of her movements, her temperament, her heartbeat in excitement and relaxation, and he even shares the tastes and smells of her meals. The moment of birth occurs within the context of the common history of mother and baby.

In the process of transition from woman to mother, we identify three stages (Stern 1998):


	Preparatory stage: the stage that begins with conception and ends within the first days after birth. It is characterized by thoughts, hopes, dreams, fears, and fantasies: who this baby will be, how this woman will function as a mother, and how her mate will function as a father. The baby is the continuity of the parents, a kind of “second chance” for fulfilling their longings (Moses 1987).

	“The birth of a mother” stage: occurs within the first postnatal months. The mother is dealing with difficulties that arise with new motherhood: feeding the baby, raising and caretaking, guaranteeing survival of the newborn, amid fears and questions that come up with this basic responsibility. In this stage, the intimate relationship between mother and infant develops. The personal histories of the parents influence the development of relations between them and the infant. The parents do not come to the role of parenting as a tabula rasa. They each carry their personal biographies with them as they begin their new role.
In this stage, the mother’s maternal tendencies begin to develop, and after several months’ experience of raising and caring for her child, her maternal identity is born. This identity crystallizes her self-esteem in her role as mother to her baby.



	The “adaptive mother” stage: In the unique mosaic of the mother’s life, motherhood blends into the other elements of her identity that are not directly related to being a mother to her young baby.



The mother’s initial task is to connect to her baby, to get to know him, to learn how he soothes himself, when he sleeps, when he eats. The transition from emotional fantasy to physical care comes into play. The psychoanalyst Winnicott (1971) coined the phrase primary maternal preoccupation, which defines the emotional state of the mother from the very last stages of pregnancy up to several months after birth. At this state, the mother puts her needs and her subjectivity on hold and dedicates her entire self to the immediate satisfaction of the infant’s needs. She behaves as if there is no outside world. Everything centers on herself and her baby and what happens to them. She is entirely directed to the needs of her infant and is motivated by her empathy and intuition. After a few months, this maternal dedication naturally and gradually diminishes, and the mother becomes available not only for her infant’s needs but for her own needs as well.

As far as the infant’s emotional development is concerned, the sense of separateness is an inborn experience and not a developmental achievement. The infant is born with a sense of separateness. Developmental challenges are more connected to experiences around attachment, and these challenges accompany him all his life (Stern 1985).

Bowlby (1969) states that inborn traits, such as temperament, are significant (Sroufe 1985). The infant has a main role in shaping the relationship between him and his parents and between him and his surroundings. A calm baby is not only the product of a relaxed mom, but a relaxed mom is the result of a calm baby. There are children who can soothe themselves, and they demand less soothing from their parents. There are also children who require an extended time to calm down.

Differences between the mother’s and the baby’s temperament can be a source of tension and disquiet. An energetic parent who tends to speak in a loud voice and loves crowded places—such as malls—could make it difficult for an infant who needs a quiet environment. Parental competence is needed to bridge gaps such as these and to enable parents to identify the infant’s needs and respond effectively to them.

One of the means to establish order and quiet in the life of the infant and the family is by establishing routines. It is thought that routines contribute to emotional development. In the routine of the infant’s day, the mother nurses or feeds him, diapers him, and prepares him for sleep. The mother’s caretaking is not just a technical act for keeping the infant alive and thriving. It is very important how the mother feeds, puts to bed, diapers, carries, and touches the infant. While the self begins to grow from having the needs of the body gratified, it is the qualities hidden in these moments of routine that build up the infant’s emotional resilience. The ongoing connection and routine actions within the relationship are what form the schema of “being with,” and they transform the infant’s world into one that is clear and familiar. In addition to the continuous connection and the repeated actions, the parents’ voices, touch, and smells also contribute to his sense of “being with.”

The mother’s ability to regulate the infant, to supply him with an appropriate environment, to be attuned to his needs, and to communicate with him—all this influences his ability to regulate himself. Studies teach us that the infant’s ability to develop a routine of self-regulating influences his personality and his ability to adapt to new situations throughout his life (Fox and Calkins 2003). A calm and regulated baby creates a sense of security and calm in the mother, which is mutually beneficial.

In postpartum depression, primary maternal preoccupation is difficult to achieve. The mother may recoil from touching the infant and may not trust in her ability to be a mother and meet his needs. One way to help her succeed in this difficult period is to teach her to connect with her baby and touch him. The infant reacts to her touch and connection with a smile and with pleasure, and the mother then senses that her baby likes to be near her. This brings out her desire to meet her infant’s needs.













Helping Mothers with Postpartum Depression

Maria Knist, a child and youth psychotherapist and a certified Child’Space practitioner, worked in a psychiatric hospital in Germany with a group of clinically depressed mothers suffering from postpartum depression. The purpose was to help them develop connection with their children. In her work she combined psychiatric therapy and the principles of the Child’Space Method. She worked with the hospital staff, with the mothers, with their infants, and with the infants and mothers together. In her meetings with them, Maria taught the mothers touch and play techniques in order for them to communicate and speak with their infants. The mothers gradually understood that touch and communication had a positive influence on their babies, and, in turn, the infants’ reactions encouraged the mothers to feel more confident in their maternal abilities. The success of the project was documented in several papers written in German (Arens and Goergen 2006; Wunderer 2012).






Some studies point to the connection between an environment that is both emotionally and cognitively supportive and brain development. For example, laboratory mice whose mothers licked them developed many more synaptic connections than mice whose mothers did not lick. Nine-day-old mouse pups separated from their mothers once for twenty-four hours were found at ten weeks of age to have lost 20 percent of brain cells compared with mice who remained with their mothers. Mice who were raised in interesting surroundings developed 25 percent more synapses than mice who were raised in a standard cage (Karr-Morse and Wiley 1997). We understand from this that warm, emotional, and embracing expressions and stimulating experiences influence physiological processes.




Developmental Stimulus: Practical Suggestions


	Holding your baby securely and comfortably is the foundation of developing security and comfort in your baby. Hold her close to your body. Soft muscle tissue surrounds the baby’s skeleton at the start of her life. The ability to imagine the skeleton and not the soft tissue influences how we hold the infant.

	Many parents ask about the proper way to hold the infant. There is more than one answer to that question. It depends on the age of the infant and the posture of the parent. It is a good idea to try many ways to hold her and choose which of these ways is more comfortable for you and in which position your baby is more at ease. In the first weeks, it is best to hold the infant in the cradle position or to place her on your shoulder, especially after eating. You can also lay the baby on the length of your forearm and rest her head on the fold of your elbow. This position is especially recommended when the baby suffers from colic or bellyaches. It is good to change positions and sides so that the baby gets to experience a variety of positions.
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A parent holding an infant in a cradle position



	Many babies have bellyaches because of gas, a condition known as colic. The diet of the nursing mother, or the makeup of the formula for bottle-fed babies, has a great influence on the phenomenon of gas and its effect on the baby. The quality of the feeding experience, the speed of the feeding, and the maturity of the infant’s intestines are also factors. In order to relieve some of the bellyache, it is desirable to touch and lightly massage the belly in a circular fashion. Bringing the baby’s knees close to the belly while lightly pressing the knees toward the hip joints also brings some relief.

	Many mothers report that their infant has emotional “antennae” that pick up his mother’s moods. If the mother is tense or relaxed, the baby reflects these moods. The question is how to bring us, the parents, to a better state of relaxation so that we can transfer that ease to the baby. When you approach your baby and when you are holding or caring for him, try not to hold your breath—breathe in and out. The more you practice breathing in a more relaxed fashion, the sooner you will be able to lower your body’s muscle tension. When muscle tension is lowered, you feel more relaxed.






Touch and Communication: Practical Suggestions


	The child’s first toy is her parent. Bring your face close to hers. There is nothing more fascinating to her than your face. Speak to her, call her name, notice if her eyes connect with yours. Make different facial expressions—chances are you will get a reaction from your infant, and her face may change. Already at this stage your infant is capable of mimicking you as you stick out your tongue or lick your lips. Take your time, and repeat these movements several times. Wait and observe your baby. Sometimes you can see her tongue move inside her mouth or as it pokes out (Meltzoff 1990).

	Diaper time is not only for changing a wet diaper. This is a good opportunity to give the infant some information about his body. Use this time to acquaint your baby with his limbs and with his body as a whole, by touching his two legs that are connected to his pelvis, his two arms connected to his shoulders, and by bringing his hands to his chest. The touch of the parent’s hands on the infant’s body helps him form his body identity and teaches him to feel his body as a whole.

	Touching the infant is important—even crucial. In addition to the pleasant sensation and the communication value, touch supplies the infant with information about his body’s boundaries. In the first weeks, one must touch the infant gently and in a way that will give him information about the place he is being touched. The nature of the touch that will supply this information is important. As opposed to stroking, it is best to tap gently on the legs, on the hands, and on the chest, and when the infant is on his belly, to tap his back. These taps soothe the infant, and this tapping can be done before sleep.

	Even though it is common in Western culture to enrich the infant’s environment with a variety of toys, wait a bit. In the first weeks, the infant experiences the world as a continuum of new and exciting stimuli. She experiences sounds in the home, smells, lights, and sensations of her body in motion. She senses satiety, hunger, which are all new pieces of information for her. The inner world needs time and quiet in order to process this new information.
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What Does Your Child’s Smile Mean?

In the first months of your infant’s life, you may see him smile when he is satisfied after eating, during diaper change, as gas is released, or during sleep. The source of these smiles is actually bodily relief, experienced in different systems. From the age of six to eight weeks, the infant will smile at you and encourage you to communicate with him. It begins with mimicry, and then becomes a smile of a new kind—a social smile. A smile like this is directed at you and communicates warmth and expressiveness.




Lesson 1. Discovery and Mapping of the Body

The purpose of this lesson is to demonstrate ways of pressing against the floor as babies do in the first months of their lives and to clarify how this contact serves the building of the body schema.


	Lie on your back with your knees slightly bent and spread. Place your hands on either side of the body. Sense the body parts that are in contact with the floor. Listen to your breathing. Where in your body is it taking place? Does your belly go up and down? What is happening above your navel and what is happening below it?
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A basic principle in the Feldenkrais Method and in the Shelhav Child’Space Method is that in the course of the lesson we do not demonstrate the movements. The student needs to process the instructions and to find her own way to carry out the movement.


	Place your hands on the floor to either side of your head. Bend your elbows, and place the backs of the hands and the elbows on the floor. Babies lie this way, with their knees bent and facing outward in a frog-like position. Adults for whom this position is not comfortable can lie with their legs bent, knees to the ceiling and feet on the floor.

	Press the back of your head to the floor and release several times.

	What lifts off the floor as a result of this pressing? Do you notice a change in your chest or neck? Continue breathing easily even as you carry out the action.



There is a tendency to contract the mouth and tongue muscles as you press, and even upon releasing, we tend to keep contracting those muscles. Paying attention to relaxing the mouth and tongue while moving allows for a smoother and fuller breath. You are invited to try breathing with a tightly closed mouth and tightly held tongue. What sensations of well-being did you feel after you let go? (See image on page 42.)


	Press your right elbow to the floor and let go. Repeat this several times.

	Press your right shoulder into the floor and notice what lifts off the floor as a result. Notice that the ribs respond to this pressing by lifting off the floor.

	Press the back of the hand on the floor and release.

	Press the outer edge of the sole of the right foot onto the floor. Leave your knees bent and see what lifts up. What changes are happening in the pelvis?

	Press the entire right side of your body to the floor—back, shoulder, elbow, and foot. Which parts lift off the floor when you press these parts to the floor?
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	Close your eyes and try to sense the differences between the two sides of your body.



After pressing and releasing on one side, you can notice the effect on that side. This is the same proprioceptive stimulus that reaches the brain, and this total information helps to more clearly build the schema of this side of the body. The clarifying of the mapping of the body schema is significant because each body part becomes more clearly sensed and becomes more available for movement. The coordination between antagonist and agonist muscles improves, and movements are done more smoothly. (See image on page 42.)


	Repeat this process on the left side of your body: press the elbow to the floor, then the shoulder, the back of the hand, and the leg, and then press the whole left side. When you do this, try to press in a way that you can sense your skeleton—your bones, and not your muscles.

	Now press both sides simultaneously. Do not forget to press the head as well. Sense what happens in your body as you press. How does the body react? What are the differences between the two sides?

	Lie on your belly, with your legs slightly apart and the knees facing gently outward, with your arms bent by your head. (See image on page 43.)

	Press your forehead to the floor and let it go. Press each limb on your right side in succession—your shoulder, elbow, palm, pelvis, right knee, and foot. Sense which parts lift off the floor each time you press a different part. Repeat the process on your left side.
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In each position the stimulus of pressing body parts to the floor activates different muscle groups. When we lie on our back, the back muscles and the muscles behind the legs contract, while the front muscles are required to lengthen to allow movement to take place. When lying on the stomach, the process is just the opposite: the front muscles contract while the back muscles and hamstrings are required to lengthen and allow movement to occur. There is significance to lying in a variety of positions, even for a short time, in order to give the system varied stimuli and to deepen the process of building the body schema. This variety of positions is not only good for infants but for adults as well.


	Lie on your back again and sense how different body parts come in contact with the floor. Press several parts at the same time in as many combinations as you can think of. Sense the response that you get from each combination. Has the quality of pressing and the amount of response changed? Can you sense that the press is easier and stronger than before, and that the response of lifting off the floor is clearer?

	Roll your head from side to side and sense to which side the movement is easier and more comfortable. Notice how the head movement is connected to the organization of the back.







3

Lifting the Head
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Lifting the head is the movement that leads to turning over, crawling, sitting up, standing up, and walking, and it is the basis for upright posture in the human species. It serves the existential need of basic survival. Command of this action enables the infant to widen his visual world, helps him to observe it, to focus, and to look at the world from new angles. Gradually this action takes on social significance and serves as a door to interaction with the physical and human environment. The action of lifting the head does not happen separately from the movements of the other limbs and the trunk; rather, it is part of a wider motor organization. Other motor elements are involved in lifting the head, as well as sensory elements, such as sight, focus, and sensory integration. This action influences the anatomical picture and changes it from a rounded torso given to physiological flexion to a torso with an ability to become upright. In the upright position the head is like a ball placed on an axis, which fosters great freedom of motion, facilitating flexion, extension, rotation, and bending. The sensory systems that are located in the head—visual, auditory, olfactory, and vestibular (balance)—are each organized in a pair of organs (eyes, ears, and nostrils) that receive information about the environment. When an infant moves his head in his initial attempts, he gets feedback from these systems. This information creates neural networks in his brain, and among these systems, neural wiring is formed.
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	The initial experiences of the infant are the basis for her future development. For the purpose of intentionally lifting her head, the infant learns to use ground forces and to deal with gravitational forces. In this action the infant is exposed to her environment, and her senses become available to gather information from her surroundings. She is capable of seeing, hearing, and initiating connections with the people around her. On the surface, lifting the head is merely a simple motor action, but it is accompanied by important developments in varied aspects of the infant’s life—the visual, emotional, cognitive, and social aspects.

	Lifting the head serves the basic, existential survival need. Immediately after birth, when the newborn is placed on the mother’s stomach, we can discern a wonderful phenomenon: the infant crawls upward on the belly in search of the nipple. When he finds it, he lifts his head slightly and begins to suckle. The action of lifting his head also allows him to change the position of his head, in order not to block his airway.

	Lifting the head leads to the straightening of the back. Lifting the head does not happen separately from the movement of the rest of the body parts. Lifting the head involves movement along the length of the torso, the pelvis, and the legs. The action is called “lifting the head” because extension of the torso to bring the eyes toward the horizon serves the practical purpose of allowing the infant to see things and to connect with his environment.



The human species has the drive to stand upright, and this drive is expressed in lifting the head. It is linked with coping with gravitational forces by way of the balance system. Lifting the head is the first action in a series of actions—turning over, crawling, sitting up, standing, and walking—that the infant does to achieve the ability to master movement that counters gravity. Lifting the head is the basis of upright posture in the human species.

While raising the head, the sensory organs located there—eyes, ears, nose, mouth, and vestibular system—receive information from the environment. At first, information is received from the nearby environment, and gradually, as all of the senses ripen and mature, information is also received from the more distant environment. When the infant lies on her belly and her head faces to the side, she is able to see what is near her face at a distance of about twelve inches. When she lifts her head, her field of vision expands, and she is capable of examining her surroundings and of focusing on objects that pique her curiosity even at a greater distance. Sight, like other senses, develops along with receiving and processing new information.

Curiosity encourages the infant to repeat the action of lifting his head. The repetition of this action strengthens and thickens his muscles and also quickens the building of his bones. There is feedback between the movement and the sensory-muscular-skeletal systems.

The combination of the drive to stand upright, curiosity, environmental stimuli, and the possibilities of movement explains why the relatively large and heavy head is the first body part to lift up. Here we see the importance of letting the baby lie on his belly in his wakeful hours, properly supervised and in a protected environment. All these factors come into play when the baby lies on his belly.




The Anatomy of Uprightness
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The foramen magnum from below


Lifting the head is one of the first self-initiated actions that the infant does and the first in the process of organization toward standing upright. In order to understand the significance of the movement of the head, we must take a look at the anatomical structure of the skull and the relationship between it and the cervical vertebrae. The structure of the skull and the foramen magnum at its base enables the infant to raise her head upright much more easily than the great apes are able to. The infant needs a smaller muscle mass to accomplish this than the great apes do. Her skull and upper cervical structure enable her to move her head more freely in order to take in environmental stimuli, and the muscles of the limbs and torso play a significant role in stabilizing and supporting her head. (See image on page 48.)

In the upright position, the head, like a ball on its axis, has great freedom of movement and is capable of moving in degrees of freedom that enable flexion, extension, turning, and bending. The forces that enable the infant to raise her head also help build the cervical arch, which is a clear human characteristic.

Throughout pregnancy, the fetus lies in the fetal position in which her spine and other body parts are in flexion. All the parts are gathered inward toward the central axis of the body, which is called adduction. After birth the newborn keeps this flexed position, known as “physiologic flexion.” Gradually, the action of raising the head takes place, and this influences her anatomical shape, changing it from a rounded torso to a torso with curves in both directions. The cervical curve (cervical lordosis), the thoracic curve (thoracic kyphosis), and the lumbar curve (lumbar lordosis) all are gradually formed and create a structure different from that of the fetal spine. This structure facilitates standing upright and enables carrying of the body weight. It also serves as a shock absorber for the spinal column.

Even in the womb, the forces of gravity make a difference, but this is moderate in comparison, since the fetus floats in fluid. At birth the newborn fully confronts gravity, and she must learn to move according to the rules of gravity and deal with it. Within this learning is the contrasting action to flexion, which is, of course, extension, or standing upright. Lifting the head is part of the total picture, which includes movement of the torso, the pelvis, and the legs. Lifting the head activates the erector spinae muscles and the posterior cervical muscles, and they facilitate movement and stability.




Lifting the Head Develops and Improves

Babies gradually develop their ability to lift their head: at first they lift only their head, and only the neck muscles are involved. After that they include their back muscles, which enables them to lift their head with much greater ease, and to focus their vision on the horizon, widen their field of vision, and improve their ability to utilize their senses.

The developing ability to lift the head upright is dependent not only on the neck and torso muscles, but on the cooperation and the organization of the shoulder girdle, the placement of the hands, the flexibility of the ribs and spine, and the movement of the pelvis, groin, and legs. Practically speaking, all parts of the body participate in lifting the head.

The development of the human species is what dictates the process of the infant’s development. Every baby lifts her head, turns over, sits up, stands up, and walks, but the pace, the time each stage takes, and the child’s techniques are all dependent on her movement structure. This structure—this autogenetic process—is individual and unique to each infant. In the first days and weeks of life, not every infant is capable of lifting her head and turning it from side to side when placed on the belly. There are infants who already raise their head in the first week of their life, and there are those who will do it later on. The very knowledge that this development will come reinforces the parents’ patience and enables each infant to find her way at her own pace and in her own time.

An infant raises her head in order to see and identify objects in her surroundings. For that purpose, she must remain for quite a time with her head upright and her body steady, and so the vestibular (balance) system in the inner ear comes into play. These are initial attempts at developing this system. The infant is born with a complete vestibular system, anatomically speaking. However, for it to mature into appropriate action, she must be in motion and receive vestibular stimuli.

Motor development is closely connected to other developmental components. Researchers in the field of development found a connection between the quality of movement in fetuses and day-old infants and normal brain development (Einspieler et al. 1997). Already in the first few months we see a rich movement repertoire. The infant can move her hands and her legs, her torso, and her head in several directions and positions. If her movement repertoire is limited, this demands further attention.

Research in the last decade emphasizes the critical significance of early intervention in order to achieve effective and considerable improvement. This early intervention should take place before the movement structures become fixed in the brain (Blauw-Hospers and Hadders-Algra 2005). In infancy, a window of opportunity, important to the infant’s motor, emotional, social, and cognitive development, opens. Development in each of these areas promotes development in other areas.




Sensory Integration in Lifting the Head

This is the stage of intense development of all the sensory systems. Lifting the head exposes the infant to receiving information from several senses at the same time. The infant sees, hears, smells, and feels, and these recurring experiences create in him the possibility of integrating the information from all of these senses. The footsteps of his mother, the voice of his father, the smells, and the information that comes from his vestibular system—all this information exists in his environmental landscape. Gradually he is capable of integrating this multisensory information, and this affords him a more total picture of his environment.

All the sensory organs that operate at a distance are located in the head. They come in pairs and are symmetrical, and the stimuli that are received by them direct the movement of the head in space. The infant learns to regulate the head’s position so that the sensory organs on one side receive the same input of external stimuli as the other side, enabling the infant to accurately locate the source of the stimulus in space. The head’s position is symmetrical. Therefore all absorption of external stimuli into the body is related to the movement or positioning of the head.

The ability to take in and process environmental stimuli is significant in itself and also influences the motor systems. For example, damage to hearing on the right side will cause the infant to hold her head asymmetrically, lifting the left side of her head so that her left ear will be more available to absorb sound. Damage to any one of the paired sensory organs could cause asymmetry in the way the head is held.




Development of the Nervous System and the Motor System

The sensory systems are part of the nervous system. Each of the sensory systems is represented in the brain by a neural network consisting of interconnected nerve cells. There are also connections between the neural networks of the different senses. For example, there is a direct connection between taste and smell.

Nerve cells that act together are connected to each other (Hebb 1949), and neural networks are formed with direct connections, as with taste and smell or movement and touch. When an infant moves her head in her initial attempts, she receives feedback from the motor, visual, auditory, and proprioceptive systems. An infant who raises her head creates neural wiring among these systems in her brain.

In each movement like this, there are two tracks: the movement track and the sensory track. When the infant becomes curious and wants to lift her head, a command is sent to initiate movement, and as a result of the movement, information is relayed by way of the senses. This information is used for preparing and organizing the next repetition of this movement. Stimulus leads to movement, which serves as a new stimulus, which leads to more movement.

The movement of raising and lowering the head supplies the infant with sensory feedback that helps her develop the concept of up and down. This sensory information precedes her comprehension. At the same time, her ability to estimate distance develops: “I distance myself from the floor and bring myself closer to it.”

Since movements of the head are not entirely under her complete control at this stage, the infant’s head falls to the floor now and then, which elicits feelings of fear. Gradually the infant learns to control her head movements, and as a result, minimizes the feelings of fear that accompany the falling of the head.

Repetition of the movement activates, along with other things, the muscles of the neck and torso, and these help in lifting the head. The repeating movement creates new synapses in the brain and the elimination of extraneous synapses. The infant’s brain has not yet taken on its final shape, and it has more cells than a mature adult’s. The motor experiences will determine which connections and neural circuits will be formed in the brain and which will atrophy and disappear for lack of use. Therefore it is essential to enlarge the infant’s movement repertoire in order to form more connections in the brain.

While it is certainly true that in this stage the brain undergoes its greatest development, it will continue to be flexible and open to learning and changing throughout a person’s entire lifetime. Movement and action are significant factors in maintaining the level of brain plasticity.
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The nervous system


The Components of the Motor System


	the central nervous system, consisting of the cerebrum, the cerebellum, the brain stem, and the spinal cord

	the peripheral nervous system, including the neural fibers leading downward from the brain through the spinal cord, which relay commands from the central nervous system to the muscles

	sensors in the skin, joints, and tendons that are part of the proprioceptive system

	the skeleton, which supports the body’s parts and organs

	the skeletal muscles that move the skeleton and activate the motor system. Every voluntary action they do comes from the variety of orders and stimuli that reach them from the brain.






Emotional Development

Already in this early stage of life, the infant is exposed to psychological and social influences Even though he does not yet have the ability to verbally express his feelings, we can know how he is feeling and how the environment is influencing him. The infant experiences the world and communicates with his environment by way of the senses, and the information received from the senses and the responses in his brain are what fuel his emotional development.

Exposure to the world through the senses develops pleasure on the one hand and a sense of discomfort on the other. This develops preferences. The span of possibilities for discovering his inner and outer world that opens up for the infant influences the interaction between him and his environment and affects his social development as well.

The parent learns to identify the emotional development of her baby, and she becomes sensitive to her infant’s preferences. She learns to identify the baby’s facial expressions, body movements, the rate of his breathing, different cries, changes in the colors of his skin, and his body temperature. All these mirror the baby’s emotional state. Even the skin, whose source is the original cells of the nervous system, is a reflection of internal events. Sometimes there are small nuances that only a close caregiver can accurately identify.

Infants are born with schemas, basic psychological structures (Piaget 1928), and these schemas enable them to interpret their environment—initially as a reflex, unplanned and undifferentiated, and after that, gradually, using the mind, which is under voluntary control. This is a universal system common to infants of all cultures. Interpreting the environment plays an important role in the interaction with the parent. Infants differ in their ability to calm down, in their flexibility, in their ability to adapt, in their level of aggression, impulsivity, anxiety, and so on. We usually categorize these qualities as characteristics of temperament (Rothbart 1989). Although there is not complete agreement among scientists as to the definition of the term temperament and its subdivisions, most will agree that we are talking about a profile of feelings and behaviors that stem from the child’s biology, that appear in an early stage of his development and accompany him throughout his life.

The currently accepted categories divide into three groupings (Thomas and Chess 1977), but there are children who do not belong to any one of these.


	the easy child: Infants with an easy temperament are characterized by a consistent daily schedule. They have set times of hunger and sleepiness. They mostly display a pleasant disposition, easily accepting changes such as new people or new toys with smiles. In general it is easy to satisfy them and calm them down.

	the difficult child: Infants who are very active and restless. They display a variable and unexpected disposition, are quick to cry and get angry, and often appear dissatisfied or sad. They have difficulty adapting to new conditions and are easily distracted from their activities by noise or by light touch. There is little consistency in their times for eating and sleeping.

	the slow-to-warm-up child: Infants who are slow and exhibit a low activity level, are apprehensive, and are relatively passive. They adapt slowly, and they need a certain amount of time to warm up to activities. They react to stimuli and to frustration in a more restrained fashion than children with a difficult temperament, but they prefer to avoid new stimuli. They display changing moods.



The parent also has her own temperament. One of the challenges in family life is to bridge these temperaments. Firstly, the parent needs to match herself to the infant’s temperament, and secondly, hopefully, the infant will learn to identify the parents’ temperaments and to adjust himself to them.

The ability to self-regulate has not yet matured in the infant. He needs help from his parents. Therefore it is up to you to learn to get to know his needs, his temperament, and his wakeful and sleep times.

In the first months of his life, the infant’s sense of self is being formed from the experience of feeling separate from the mother (Stern 1998). Both Piaget and Stern emphasize the importance of learning in those first months of the infant’s life. As the infant learns to master movement, the cognitive and emotional systems develop as well. The infant learns from his experiences and identifies his feelings and his ability to influence his environment.

The first period of life shapes the nature of his attachment throughout his life (Bowlby 1973). Attachment is the forming of primal connection specifically with one person defined as the primary attachment figure, and she enables him to most deeply feel that someone is with him. This is the connection of basic trust, and from that sprouts a sense of self-worth. This attachment stems from the infant’s need for emotional connection, love, protection, and safety. Based on the growing sense of security, the infant develops autonomy, and this is expressed by gradual emotional individuation and the consolidation of the concept of “I” separate from the attachment figure.

Attachment

There is deep meaning in the developmental process of the infant for the parent-infant connection. The quality of early attachment correlates well with the degree of success in school, with the ability to cope in life, and with the ability to form and keep relationships in later life. Bowlby (1969) maintained that the quality of attachment at home serves as a model for navigating the vicissitudes of life. Children who experienced good attachment with their parents tend to have many friends at school, feel secure going out and exploring the world, and deal successfully with stress and pressured situations. So the quality of attachment in infancy directly determines how the person will behave for the rest of his life. If the first bond is insecure, attachment with a significant other—teacher, caretaker, or relative—can fill this lack and modify to a certain degree the primary influences of an unsatisfactory parental connection.

Attachment in the developmental process of the infant is critical for survival. Humanity has biological structures and processes designed to support the formation of connections of this kind. When a parent and her child experience a situation of attachment that evolves from a positive connection between them, the hormone oxytocin is released in their brains. It causes a sense of satisfaction. In response to this, the two want to experience more and more of this pleasant sensation, and they try to behave in the way that brought on this sensation in the past. In this way, an ongoing, self-sustaining cycle is formed of action and sensation that reinforce each other to create a good and stable attachment. This very process occurs with a mother during birth and nursing. Schore (2000) found that attachment expresses processes of biological regulation necessary for the baby’s adaptation to the physical surroundings and to those people around her. Through these processes, she builds a model of expectations of the physical world, her surroundings, and herself.

For example, when an infant expresses a need or exhibits distress, and her mother reacts to that need in a positive, sensitive, and helpful way, a process of regulation takes place. The infant’s pulse, her breathing, and her facial expression will become calm. A repetition of this same behavioral structure will embed it in the expectations model that the infant is building and will give her a sense of security in her mother’s response. Parents foster good attachment when they are attentive to their children’s needs and reflect their moods to them. However, there are no perfect parents, and there is not one right way to be a parent. Parents can also make mistakes now and then, can yell, and can even ignore their children’s needs. As long as the total structure of attachment is reliable, the children will feel secure in their connections to others.

The time that parents spend together with their children encourages the formation of connection by way of primary play, and it creates a joint experience that builds the connection between them. Facial expressions, mimicry of the mouth, sticking out the tongue, making sounds, hand motions, holding body parts in certain positions—all these are the basis of play that does not require external aids. Sometimes parents forget that they themselves can be a playground for their infants. If the parent knows how to use the entire range of possibilities of her body, this is the most interesting and perfect toy for the infant. In this way a shared experiential world is created along with a connection that forms the basis of learning.

The routine of eating, sleeping, and bathing creates a secure and familiar world for the infant. It is beneficial to repeatedly engage in the routine of play. When we repeat the same game, it becomes familiar, and the familiar is loved. Play is imprinted in the memory, and it is the essence of learning. By engaging the familiar, the infant can develop his world and gradually show interest in people and in new objects.




Language Development
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Until the age of about three months, infants make sounds that are connected to breathing, eating, and calling attention to themselves. This includes yelling, crying, and sighing. Later on they produce sounds that demand greater control in the voice box—cooing and laughter. This difference is due to the anatomical development of the mouth cavity and throat. When the baby is born, her voice box is located high up in the throat, above the windpipe (trachea). This allows the baby to nurse and breathe at the same time. Gradually, the voice box descends deep into the throat, allowing her to move her tongue forward and backward and to produce a variety of vowel sounds found in adult speech (Pinker 1994).

At this age the infant develops a preverbal language that is nonverbal. When she holds her head up, she can encounter a variety of objects and people with her eyes. These encounters cause her to react by making sounds. Her vocalizations, her murmurings, and variations on crying sounds all help her communicate. But she also uses her eyes, her smile, and her body movements. The task of the mother in this period is to identify her infant’s nonverbal signs, to respond, and to clarify for the infant what she is feeling. For example, when the infant smiles at her father who has returned from work, the mother may say, “You are happy to see your daddy!” When she cries in reaction to a loud sound, the mother may say, “Oh, you were scared!” The mother’s role is to react to fear, anxiety, and joy, and not just to hunger, tiredness, or cold.

The infant is born with the readiness to hear and to process language, which is not just words. Language also is marked by intonation—the melody of the words. It is vital to speak to your infant (Ferland et al. 2012), to sing songs from the moment of birth, and to remember that she is capable of understanding the melody. There are tones that are pleasurable and calming to her, and there are tones that are less pleasing to her.




Maslow’s Theory of Needs

In the first months in the life of the infant, the parents are motivated (and are even obligated) to care for the basic existential needs of their infant. He is totally dependent on them to survive. The role of the parents is to supply him with all his needs—with food, warmth, cleanliness, and love.

Several theories in psychology deal with this issue. Maslow’s hierarchy of needs (Maslow 1943) deals with the motivations of every human being in life, though these needs may be expressed in different ways according to the specific cultural situation of each person. There is a hierarchy of needs: they are organized according to the order of their importance. When needs of a certain level are satisfied, the person looks to actualize the next level, which is higher on the pyramid. The five levels on Maslow’s pyramid derive from two kinds of basic motivators: deficiency motivators and growth motivators. Deficiency motivators act to fill a lack in vital necessities for our physical and psychological existence—food, security, and love. Meeting these needs reduces tension and brings on calm and homeostasis. Growth motivators appear only when the basic needs are satisfied. Behind Maslow’s theory is the idea that it is impossible to go up to a higher level of needs until the needs of the lower level have been satisfied.




Maslow’s Pyramid of Needs
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Maslow’s pyramid of needs


Given the initial tendency to be concerned for the infant’s basic existential needs, there is a need to be aware that together with the primary physiological needs appear movement, emotional, cognitive, and social needs, and to focus on and relate to development at each of the levels.

According to the Shelhav Child’Space Method, observing an infant is holistic. The infant needs movement in order to sense her body. She has a need for love in order to build her emotional system as well as her sense of security. She has a need for cognitive stimulation in order to develop her curiosity, and she has a need for human connection in order to develop her social nature.
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The infant leans on his hands, on the toes of his left foot, and on his right knee—ready to crawl.





Touch and Developmental Stimulation

Lying on the Belly


	During your baby’s waking hours, it is a good idea to place him on his belly with parental supervision.

	Lie opposite him at eye level so that your faces are close to each other. Make some sounds; call his name to encourage him to lift his head and look at you.

	Now go near your baby and try to get his attention so that he will turn his head from side to side. Do this by way of colorful and interesting play that makes pleasant noises, or by using your voice.

	Place your hand along the length of his back. Touching along the length of the back activates the extensor muscles that participate in lifting the head.

	Place your hand on his pelvis, and with a gentle movement, move his pelvis right and left. This is a pleasant and relaxing movement that supplies the infant with information about the placement of the pelvis and the possibility of moving it from side to side.

	Bend the baby’s knee so that the foot turns toward the ceiling. Now take hold of his lower leg with one hand and his foot in the other. Bend and straighten his foot. Make sure the hold and the movements are gentle and do not bring on resistance on the part of the infant.

	Bend both of his knees, hold his lower legs, lift one leg and then the other, and alternately drum his knees on the floor in varying rhythms.



Where does the infant place his elbows when he lifts his head? If they are far from his body, bring them in closer and place them under his shoulders.

Lying on the Back
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Gently moving the infant’s leg toward his mouth



	Make eye contact with your infant. Speak to her and use facial expressions and mimicry games. She will often be fascinated by your face. Human faces are the most interesting thing to an infant at this stage.

	Bring her knees toward her belly, with both knees together and then with each knee separately. Perhaps you will sense some resistance when you bend or straighten her leg. You can tap lightly on the length of the leg. This helps to gradually release the joints.

	Hold onto her lower leg with one hand, and with the other hand, hold her foot. Bend and straighten her foot so that there will be movement in the ankle.

	Say the name of the limb you are touching, and accompany the movements with song or with chatter. It is good to sing the same song over and over again. In this way it becomes familiar and loved. Don’t be shy about singing out loud.



Alone Time

It is important to play movement games with your infant. It is also important to give him alone time without outside stimulus and without playing with you. During this time his brain processes the new information he has taken in, and learning takes place. This is a time for parents to just be near him to study and observe what he is doing.

In the Shelhav Child’Space Method this is “alone time.” This time is not any less important than that of shared play. The very fact of your being with him gives him a sense of security. He senses your presence even when you do not touch him or speak with him.

Verbal Stimulation


	The role of the parent is to identify the nonverbal signs of the infant, to react and to reflect back to her what she is feeling. For example, when the infant shows impatience when her parents are preparing her bottle, you can say to her, “That’s right; you are hungry. I understand. It will be ready in a minute.” When she reacts with happiness when her brother comes home from school, you can say to her, “You must be so happy to see Danny!” In this way the parent supports the infant’s developing emotional and cognitive life, her curiosity, fears, and joys, and not just her basic physiological needs.

	Begin a dialogue with your baby. Speak to her, make sounds, and wait patiently for her response. Sometimes you have to wait awhile until an infant responds, but waiting pays off. When the infant responds, mimic her syllables and the intonation that she produces.

	Enrich this shared time with singing and talking in your own voice. Repeat songs and phrases, since your baby loves repetitions. They create a sense of security for her.



Proprioceptive Stimulus


	You can gently press on the parts of your infant’s body that are in contact with the surface he is lying on, either on his back or on his belly. These pressing movements create a mapping of his body and clarify his body image for him. While he is lying on his back, you can gently press his shoulder and shoulder blade, his pelvis, and his feet onto the mattress, floor, or changing table. While he is on his belly, you can press his knees, his feet, his arms, and his elbows onto the surface.

	Light taps with a soft but clear touch of your hand on the length of his legs and arms, his torso, and his chest provide calm and even develop awareness of his body boundaries. Parents who use this tapping during the day and before sleep report that their baby learns to calm down from this touch.



The purpose of the tapping is to provide information to the central nervous system about the place that is being tapped. This clarifies the map of this area in the brain, and it reminds the brain of this area’s existence. When more information comes to the brain, there is better coordination between the body image and movement and a more accurate sense of the body’s position as it moves. The brain is responsible for matching the muscle tonus and the desired action. Moreover, the person who is tapping, her manner of touch, her personality, and the speed of tapping provide the infant with an experience of a valuable psychological connection.

Proprioceptive Games of Stimulation


	Place the infant on his back and wrap your hand around his elbow. Gently press into his elbow so that you can feel the elbow joint. Stay there for a bit and slowly release. Say to your infant, “This is your elbow.”

	Do this same wrapping movement with his hands, knees, feet, and pelvis. Call each body part by its name. The combination of speech and touch creates a connection in the brain between channels of the senses and gives the infant the body’s schema. Know that your infant is learning.






Lesson 2. Lifting the Head

This lesson demonstrates the reciprocity between different elements of lifting the head. The reader is invited to experience the lesson and not just read it. The intention is to sense and discern how the organization of all parts of the body contributes to the carrying out of the intended action. By actively doing this lesson, you can better understand the saying, “The one who sees, forgets; the one who hears, remembers; and the one who does, understands.” Learning how to lift the head is a cornerstone in the development of more advanced movements that are achieved as the infant progresses all the way to standing.


	Lie on your back. Bring your knees toward your chest without effort and without lifting your tailbone from the floor. What is the distance from your knees to your chest? How do you sense the weight of your legs? What is the distance from your heels to your thighs?
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These questions allow you to examine, by way of movement, to what extent your back muscles are capable of lengthening in this position, how much tension you are holding in your muscles, and what the degree of flexibility is in your hip joints. The questions focus your attention on areas that we usually do not pay attention to, and help you detect changes that are likely to happen in the course of the lesson.


	Straighten your legs on the floor and bring them to your chest again, with one ankle resting on the other ankle. Repeat with the crossing of the second ankle on the first, opposite of what you did at first. Notice all the places in your body in which you sense a difference between the two crossings of the ankles.
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	Lie on your belly, elbows and hands close to your face, with your forehead resting on the floor and your legs gently spread open. Slowly lift your head and pay attention to how you are leaning on your hands. Are you using your shoulders as well? Keep in mind for later how high you can lift your head right now. Mark an imaginary point on the wall that your eyes can spot with your head lifted, and remember this point. How comfortable is this movement? Are your neck muscles strained? Is your breathing free-flowing?
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	Lower your forehead again onto the floor and drag it on the ground as if to look at your belly button. Let your back become rounded and a bit arched upward. The main movement is in the back; try to lean less on your hands. Keep the groin touching the floor. Repeat several times.

	Raise your head again. Check how far up the wall your eyes can see now.




[image: c03g011.tif]

In order to improve lifting the head, we use the principle of movement reversal: looking at your navel is the reverse of the movement of lifting your head. This opposite movement causes the flexor muscles in the front of the body to shorten. At the same time, the extensor muscles in the back must release their extraneous tension. The back muscles in their new state become longer. They allow the torso to straighten from a freer starting point and to lift the head with greater ease. The extensor and flexor muscles in this movement are antagonists to each other, and they learn how to work in harmony together. That is, when one shortens, the other releases and lengthens.


	Place your head on the floor and bend your knees so that the soles of your feet are toward the ceiling. The calves should be perpendicular to the floor. Are the soles facing inward or outward? Are your heels higher than your toes, or the other way around? If you were to put a book on the soles of your feet, would it fall? If so, in which direction would it fall? Straighten your left leg and lower it to the floor. Bend and straighten your right ankle, so that the heel goes toward the ceiling and then the toes go toward the ceiling. Notice what the range of movement is in flexion, as well as what the range is in extension. Try to avoid unnecessary effort in the soles of your feet.
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This movement activates the Achilles tendon, which connects the calf muscles to the heel. The length of this tendon is of great importance for developing future skills. The ankle is the place of attachment for both the extensor and the flexor muscles. In flexion and extension of the ankle, a chain reaction occurs throughout the entire length of the body. Already at this early stage, this chain reaction lays the foundation for walking for the infant.


	Straighten your right leg and bend your left knee with the sole of your foot facing the ceiling. Flex and extend your foot several times. Notice the differences in movement between the right and the left foot. Bend both knees and repeat the movement with both ankles now. Another way to examine the movement of the foot is to notice how high the heel goes and to what extent the toes turn downward. The Achilles tendon lengthens and shortens.

	Straighten your legs. Bend your right leg and let it fall back down to the floor. Repeat this movement with your left leg. How well are you able to let each leg fall? Listen to the sound that you hear when it falls. In order for the leg to be able to fall, you must let go of extraneous tension.



Letting the leg fall is typical of babies in their first months. They do it often and in varying rhythms, which builds muscle and bone mass.


	Rest your head on your right ear, bend both knees, and lift your left leg a bit from the floor. Repeat this several times. Next, press your knee to the floor and pay attention to what is happening in the left groin when you press your left knee to the floor. Lift that knee again and see if pressing it to the floor helped in lifting the knee. 
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	Repeat this process with your right leg with your head turned to the right. Then try this with both knees. What happens to your pelvis when both knees are pressed to the floor?

	Straighten your legs. Place your forehead on the floor and lift your head again. Check how the movements with your knees influenced the lifting of your head. If your shoulder girdle lifts off the floor when you lift your head, let it happen.



Notice that here, as well, we make use of the principle of opposite movement in order to improve the lifting of the head, this time from the lower part of the spine and pelvis.


	Bend your knees, and, this time, press one knee to the floor and lift the other. Do this alternately—first press one knee and lift the other, and then press the other knee and lift the other. Repeat this movement and do it at varying speeds.
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In order to carry out this movement with speed and agility, we must learn to let go of the extraneous tension in the holding patterns in the back and leg muscles. Holding inhibits movement. The ability to carry out the movement in differing rhythms is important since each rhythm necessitates a new organization.


	Straighten your legs once more. Lift your head and notice what point on the wall you can now see when you lift your head. What additional body parts lift together with your head?

	Straighten your legs and place your head on your right ear. Slide your left hand upward on the floor while looking at it. Notice the surfaces that your palm encounters on the way. Can you sense different textures? Do you feel, perhaps, the end of the mattress or blanket that you are lying on? Or do you sense some crumbs on the floor?
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	Lean on your palm with your elbow facing the ceiling. Let the elbow fall. Explore the most comfortable and fitting place to place your hand.
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	Turn your head to the right. Slide your right hand upward, looking at it, and notice the sensation, the contact, and the movement you are doing. Lift your right elbow and let it fall again several times. Does your shoulder move as well? Is there movement in your shoulder blade? Slide your hand again and notice if the shoulder increases its participation in this movement.

	Place your right ear on the floor. Lift both elbows and simultaneously lower them. Now lift one elbow and lower the other in alternation.
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	Place your forehead on the floor and check how high you can lift your head. Notice how your head lifts up now and how high you can see.

	Place your head on your right ear. Bend your left knee out to the side and drag it toward your chest in such a way that the weight of your leg rests on the inner side of your knee, your thigh, and your lower leg. Straighten your leg down again and repeat this several times. Let your left hip joint rise and move back a bit toward the right each time your knee slides and comes closer to your chest. (See the image at the top of page 73.)
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	Place your head on your left ear and repeat this movement with your right leg. Notice which side of your pelvis responds more easily.

	Place your forehead on the floor and lift your head. How high can you raise your head now? How do the back and chest participate in the movement now?
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	Lie on your back. Bring your knees toward your chest without lifting your tailbone from the floor. Check what the distance is between your knees and your chest at this point in the lesson. What is the distance from your heels to your thighs? Repeat the movement of crossing your legs at the ankles. Then cross the ankles with the other leg on top as you did at the beginning of the lesson. See if there is any change.

	Gradually stand up and notice how you are standing, how your feet come in contact with the floor, and how upright your torso is now.







4

Turning Over
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Beginning to turn over


When an infant experiments with learning a new movement, such as turning over, she does not know ahead of time how she will carry it out. She acquires that skill by trial and error, by repeating that movement over and over. When we observe that infant, it becomes apparent that each of her movements is different than the previous one, in terms of each body part’s participation and the size and the tempo of each movement. The repetition is not mechanical. In each repetition, the possibilities are explored. Each repetition improves skills of orientation, the ability to cross the midline, attentiveness, balance, and motor coordination among different body parts.

Every variation provides a stimulus to the visual, auditory, tactile, and vestibular systems to activate each of them and activate communication between them. This continues until the infant finds the most efficient way to carry out the action. In this way, the motor, sensory, and cognitive systems are interconnected in the process of learning to turn over and carrying it out. This is also a stage in the development of the parent-infant social relationship. The parents witness the development of their infant and react with joy and encouragement. The infant enjoys both the discovery of movement itself and the encouragement, and she is interested in repeating the movement in order to receive the positive feedback.

The activities of rotating the torso, crossing the midline (the imaginary line that separates the right and left sides of the body), beginning to move limbs independently of each other, and developing balance, orientation, and spatial awareness all develop in the stage of turning over. This development serves as a base for future functional movement. During this stage the skeletal mass builds up, and the movement muscles grow thicker.

Many research studies specifically emphasize the crawling stage and view it as the critical stage in normal motor development and as the basis for coordinating the right and left hemispheres of the brain (McEwan et al. 1991). However, the foundation upon which crawling is based already appears in the turning-over stage. Rotation, differentiation between movement of the left and right sides of the body, and crossing the midline all testify to the fact that already in the turning-over stage, the two hemispheres of the brain are coordinated with each other.

In keeping with this understanding of separation and coordination between the two hemispheres of the brain, the Shelhav Child’Space Method places an emphasis on the importance of the stage of turning over and sees it as a basic stage in the development of the infant.

There are many ways to turn over from belly to back and from back to belly, and there is no “right” or preferred way to do so. When children are observed turning over, one can notice the richness of movement and the multitude of possibilities they employ in carrying out this activity. Moreover, it is important that the infant know more than one way to turn over, in order for her to choose the way that will match the conditions of her environment.

The ability to choose from a variety of possibilities empowers the infant’s sense of capability, arouses her curiosity, and enhances her joy and pleasure in movement.

In order to understand the activity of turning over, we will clarify the mechanical principles of dealing with gravity by way of balance and use of the floor as a source of strength.




Gravity and Balance











Jonathan

Myra, a young and energetic mother, walked into three-month-old Jonathan’s room and was surprised to discover that he was lying on his back, even though she had put him down to sleep on his belly. She ran to call her husband, Steve, to tell him that their Jonathan was simply a little “genius” who had turned over by himself at such an early age. Her husband returned home earlier than usual and expected to see Jonathan turn over, but, to his disappointment, the baby did not repeat the feat. No worries, Myra and Steve, this is a common story.






There are babies who already turn over from belly to back at one month of age. Developmentally, this is a reflexive reaction to imbalance, but for each infant, this is a new event—random and surprising—through which the infant experiences dealing with an unfamiliar situation. Often this occurrence causes an emotional reaction of fear, which is expressed through crying. This can be seen as an opportunity for the infant to deal with fear, a challenge that is necessary for his emotional development. Parents who have observed this occurrence will say that their child knows how to turn over, but this would be a premature conclusion. This is no intentional or volitional act, only a global turning over—the entire body turns over as one unit as a result of a state of imbalance that was caused by the turning of the head and by its weight. This stage is called “pre-turning.” After the infant’s control of the head has improved, these sudden falls will stop, and, after a while, this movement will become intentional.

Note that this initial stage, in which the turning over is by chance, is not superfluous. This movement pattern is imprinted in the developing brain of the infant, and with the maturing of his abilities, he will come back to this pattern and use it.

An additional step that leads to intentional, initiated turning over can take place when the infant lies on his back, and, while lifting his legs up in the air, his eyes encounter his legs. He discovers that he is capable of grasping his legs, and from that moment, he experiments with a large variety of possibilities, trying to grasp his feet. Sometimes through this kind of play, his balance is disturbed, and he falls on his side. His leg may also move without the hand grasping it. Then the weight of his leg would tilt the pelvis to one side. In this way, the infant learns to go from lying on his back to lying on his side.

This see-saw movement is important for developing rotation of the spine and the pelvis and for developing the vestibular system, and it is part of a process of establishing a sense of orientation.
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Eye-hand-foot contact





Using the Force of the Ground

Many infants use the soles of their feet to push themselves. They discover how to exert force on the ground to carry out a movement. Initiated use of the force of the ground is an example of Newton’s third law: When a body exerts force on another body, the other body reacts by exerting equal force in the opposite direction.

Pressing the sole of the foot on the floor will lead to lifting the pelvis on the same side. Therefore, it is very important that infants spend part of their time on the floor. In this way they can discover the physical principle by experiential learning. This discovery will enable them to use the strength of the floor when they lie both on their backs and on their bellies. The use of the force of the floor supplies an important stimulus for building bone mass, for the increase of the volume of muscle used for movement, and for the regulation of muscle tonus.

When the infant turns over from her back to her belly and back again, her brain receives information about tactile and pressure changes through sensors found in the skin. The infant repeats this movement again and again, and in this way, builds her body image. She establishes knowledge of her body and of the relations between her body parts, both front and back. Thus the control of her movements develops, her confidence grows, and she enjoys exploring and broadening her movement repertoire.




The Orientation System and Spatial Orientation

Orientation is the cognitive ability that involves awareness of time and space and the relationship between man and time and space (Berrios 1982). For example, in order to catch a ball in the course of a game, there has to be a relationship between the eyes following the ball, the hand movements in anticipation of catching the ball, and the moment that the movement takes place. If one of these components fails to exactly coordinate with the others, the chances are that the child will not succeed in catching the ball.

The first signs of orientation begin to develop at an early stage, when the infant learns to get to know his body and the relationships among its parts. This is the stage in which he brings his hand to his mouth, in which his eyes accompany his hand movements, and his hands come toward each other and meet with the right timing. In this way, through movement, the infant’s sense of orientation develops in regard to his body parts.

At the same time, his sense of orientation also expands to include his sense of self in relation to his environment. Where is my mother in relation to me? Where is the door, the wall, the light? How close or far from me is that toy (Stern 1990)? During this stage the infant perceives more and more of his surroundings through his senses. Contact with the floor, the proprioceptive sense, the information gathered from his visual, auditory, and vestibular senses—all these are channels of sensory information that nurture the learning process.

In 2014 several researchers received the Nobel Prize in medicine (Giocomo et al. 2014; Hartley et al. 2013) for the discovery of the neural network that serves as an internal GPS system in the brain and enables a person to orient the self in space. They found certain nerve cells that are located in the hippocampus: spatial cells that create a kind of three-dimensional spatial map. This map is preserved in the memory, and spatial movement is conducted according to that map.

The process of learning is based on the senses, and what directs this process is not an objective or desired achievement, but rather a sense of satisfaction that accompanies the carrying-out of an action. This is organic learning. According to Feldenkrais (1981), we need several alternative ways to do what we wish to do—not only one way that we already know, even if this way is good in and of itself.

It is common to think of learning as a process undertaken with a teacher so as to achieve a particular end within a given time frame. However, infants do not learn in this fashion. They experiment with the process without any care for achievement or endgame. Sometimes by total happenstance—through a game filled with life and packed with variations, and with a sense of pleasure and satisfaction—the infant suddenly discovers practical uses for actions that he performs. This is “organic learning,” according to Feldenkrais, because it stems from an organic, biological, and existential need. The Shelhav Child’Space Method uses the organic learning model.

In the first stage of the infant’s development, his initial movements (general movements) are mainly flexion and extension (Einspieler et al. 2008). In the process of turning over, the infant twists and rotates and discovers the dimension of depth. This discovery is an important step in developing the ability to move in space.

It is well accepted that depth perception begins to develop when the infant learns to crawl, although it is actually the act of turning over that enables him to explore the environment around him and to learn to appreciate depth and distance. He regulates his activities accordingly. For example, when he turns over, he gradually learns to control the relationship between movements of his head and those of his other body parts. In this way, he learns to avoid falling suddenly and getting hurt. The movement and the sense of orientation support each other, and each contributes to the development of the other (Acredolo et al. 1984).

The orientation system serves an individual in daily life. An orientation system that has not matured is liable to cause difficulties in distinguishing between right and left and to make movement cumbersome. Difficulty in reading a map or navigating roads is well known and widespread. It is the result of an orientation system that has not fully developed and that is not coordinated with the movement system.




Trial and Error in Learning a Movement

When an infant learns to turn over, she requires a period of time for this learning, and an important factor is repetition. If we take a look at these repetitions, we discover that they are not identical. The term repetition without repetition was coined by Nikolai Bernstein et al. (1996), and it explains the importance of repetition as a basis for motor learning. An infant learns a new action and repeats it many times. Bernstein maintained that it is more likely for the infant to repeat the movement if it is accompanied by pleasure or achievement. This is organic learning.

When an infant experiments with learning a new movement, she does not know beforehand how to do it. In effect, she acquires the skills through trial and error, meaning that she repeats the movement over and over. When we observe the infant, we can see that each movement is subtly new: it is larger or smaller, quicker or slower than its predecessor, and the parts of the body move in different sequences and combinations. In each repetition, new possibilities are explored. Each variation supplies a stimulus to all the systems—visual, auditory, tactile, and vestibular—activating and interconnecting them. In this way the motor, sensory, and cognitive systems work together in the process of creating movement.

The infant goes through this process of trial and error until, through a repertoire of possibilities, she arrives at a movement that suits her and is the most efficient. She will turn over again and again in different ways until she finds her own movement. While it may seem that all infants experience the process of learning this movement skill in the same fashion, the process of finding the path, the solutions, and the time required are unique to each infant.

An infant who, over time, does not find her own way to carry out a movement is likely to experience frustration. According to the Shelhav Child’Space Method, one of the ways to support her is to teach her to enlarge the repertoire of possibilities available to her, so that she will be able to choose what suits her. This experience of finding a personal path to carry out a movement strengthens the infant’s self-confidence and leads her to independence.




Nonlinear Development

The infant’s lifting his head belongs to a preliminary stage in the process that leads to turning over. In the act of turning over, rotation occurs in the torso, carried out by the muscles that are responsible for both flexion and extension. An improvement in the rotation and twisting will also bring on an improvement in the movements of flexion and extension. The movement lesson in this chapter will demonstrate this principle.

Use of a more advanced movement for the purpose of improving an earlier action is one of the principles of the Shelhav Child’Space Method. Instead of struggling with the difficulty, we can bring the infant to the next stage that contains the elements of the earlier movement in a new and interesting context, and from there we can gradually bring him back to the action that presented him with difficulty. The experience of achievement and the associated new stimuli are recorded in the brain and encourage the creation of new synaptic connections. This development also holds psychological importance, because the infant is rewarded by an emotional experience of ability, and the parents are witness to their child’s ability to advance.




Crossing the Midline

When the infant learns to turn over, he also develops the ability to cross the midline of his body. This ability is important not only for turning over, but for all future activity in which he will be asked to organize himself in space—sitting, crawling, and walking. Crossing the midline first happens at an age at which most infants begin to turn over. This ability enlarges the range of possibilities of interaction with the environment and of grasping objects. In this way, for example, passing one hand across the midline enables the infant to use two hands to grasp a large object that is lying next to him (Van Hof et al. 2002). In the same way, when an infant lies on his back, he can cross one leg over the other in order to turn over from back to belly or to his side.

Crossing the midline indicates advancement in the maturing of the brain and nervous system. Every activity that the infant does in the beginning of his life is global, meaning that everything happens together (all or nothing). For example, when a one-day-old infant cries, every part of his body contracts with the sound he makes. As the brain and nervous system mature, the actions are gradually differentiated and are more controlled.

When the infant begins to turn over, each side of his body is required to perform its own action: one side rises and lengthens as the second side lowers and contracts. The ability to do this is dependent on bilateral coordination—the ability of the brain to function separately in each hemisphere and, at the same time, to coordinate between them.

The process of the infant’s extending and grasping with his hand progresses from his ability to extend his hand toward an object on the same side of his body to the ability to extend his hand toward an object located on the opposite side of his body, until finally he is able to diagonally extend his hand across the midline of his body (Rochat 1995). This is an important process in the development of spatial perception, both its visual aspect and its cognitive aspect. It occurs simultaneously with motor development in the turning-over stage. Extending the hand while crossing the midline serves, therefore, as an impetus for turning over from back to belly and from belly to back.




Preference and Dominance

The tendency for dominance of one side over the other already exists at birth, but it matures over the course of the first years of the baby’s life. The average age for dominance maturation is three to five years of age (Gesell and Ames 1947). The maturity of the dominant hand is a function of the maturity of the central nervous system and the ability to integrate the two hemispheres of the brain. We are used to thinking about the dominant hand, but there is also eye, ear, and leg dominance.

If we offer a toy to an infant and place it right in front of her face, we can see that one time she will extend one hand and another time the other, and she will gradually extend both hands toward the midline. When we observe the infant over time, we can detect signs of preference: one hand will move toward the toy more often than the other hand. While we certainly will observe that there is already a preference in the first months, it is important to see to it that the infant is capable of acting with both sides of her body. She can turn her head to both sides, extend both hands and each hand by itself, lift both legs and each independently, and turn over to both sides.

Frequently, infants demonstrate a preference for turning over to one side, and therefore it is important to make sure that they are able to turn over to the other side as well. Preference of one side over the other actually creates asymmetry in the body. If we observe pairs of body parts that are seemingly symmetrical—eyes, ears, nostrils, hands, legs, brain hemispheres, lungs, kidneys, and ovaries—they are actually not symmetrical, neither in their form nor in their function. The length of the hands is not identical; the eyes may be similar but not identical in size and color; one leg is usually stronger; the nostrils are not equal in size; the right lung is divided into three lobes, while in the left lung there are only two lobes.

Human beings tend to look for symmetry. When people do exercises, they see symmetry as a goal unto itself. There are activities that demand practice on both sides of the body so that both sides will function similarly as much as possible—swimming, climbing, running, and others. However, total symmetry is not possible.

Everyday activities for the most part are based on use of one side of the body more than the other, and the world around us is built with this in mind. Even functional objects that we use in our daily activities are built for use of one side of our bodies. For example, the gas pedal, the computer mouse, and door handles all are made to be used by one side of the body.

Moshe Feldenkrais was also a soccer player, and he described the use of his legs while playing soccer. The leg that you put more weight on he called “the strong leg,” and the leg that kicked the ball he called “the clever leg.” The function of the kicking leg was to be quick, to be exact, to direct the ball, to regulate the intensity of the kick, and to match the intensity to the changing conditions on the field. “The strong leg” is no less important, since the body primarily stands on it, and it gives the body stability that allows the kicking leg to move as needed.

One can say that there is always a dominant side, but the other side has an important function as a support and aid. Dominance matures when there is a need for activities that demand precision, like writing, cutting, eating, and cutting up food. There is a dominant hand, and there is a hand that aids in carrying out the activity. For example, one hand holds the paper while the other cuts the paper, or one hand holds the bread in place while the other cuts the sandwich.




Attending, Looking, Moving, and Sensing

In order for the infant (or child) to be able to hold a rattle and play with it, or to be able to play with a ball or build with Lego blocks, she needs two things. She needs the ability to move and a sensory system that will help her direct and regulate the movement required for that action.

Given the speed with which events happen around us, we are exposed to sensory information in such quantities that our brains are not capable of processing it all. For that purpose, a subconscious mechanism has developed in the brain that allows filtering of the information that is received through movement and the senses. The important elements are identified in such a way that it is possible to focus attention on them and to disregard others. This process is called selective attention (Posner and Rothbart 1998). Attention influences not only personal function, but also human social communication. For example, when a child plays and builds with Lego, attention and vision coordinate with each other. The task of vision is to organize the activity. When friends join the game, the child’s attention is divided between the activities she is engaging in and the interaction with her friends.

In order for any learning to become established and to create lasting changes in the brain, it needs to take place through focusing attention (Doidge 2007). Sharpening the tactile sense and combining it alternately with the visual sense for building eye-hand coordination are important activities that are performed at this stage of infant development. They enhance each sense separately as well as the connection between them and thereby concretize the learning. If we observe an infant who displays the movement possibilities that lead to turning over, we can see that she is using the elements of attention, vision, movement, and sensation separately and together as tools to learn and improve this activity.

In this developmental stage, when the infant already initiates movements, and the connection between the eyes and the hands is becoming stronger, the infant can extend her hand and grasp objects that she sees. Therefore, when an infant sees her knees or foot in front of her eyes, she can extend her hand to grasp them. This is an important developmental advance in which the infant forms a tactile connection with her body parts and thus is able to assist the mapping of these parts in her brain.




The Biomechanics of Turning Over

The spine begins at the base of the skull and ends with the coccyx, the tailbone. The spine consists of seven cervical vertebrae, twelve thoracic vertebrae, five lumbar vertebrae, the sacrum, and the coccyx. The vertebrae are aligned one on top of another and connected by viscous pads called discs. When a person makes a movement that involves the spine, a chain reaction is initiated that moves all the vertebrae. For example, when you turn your head toward the back, a rotational movement occurs, not only in the cervical vertebrae, but in the entire back and spine.

The thorax (chest) consists of twelve pairs of ribs and the sternum. The ribs are connected from behind to the thoracic vertebrae. The ten upper pairs are connected in front of the body to the sternum by way of cartilage. The two remaining pairs that are not connected to the sternum are called floating ribs.

The term rib cage suggests an image of the body in which there is no movement, but the chest is an area that is capable of making a variety of movements. In infants, the ribs and the cartilage are flexible and have a large range of movement. Calcification of the ribs and the cartilage in the course of time gradually limits the movement, but the mobility of the chest can not only be preserved in the adult years, but can even be improved.

In the belly area are three layers of muscles that are involved in the turning of the torso. These are the oblique muscles of the belly: internal obliques, external obliques found on either side of the midline of the belly, and the transverse muscle.
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The spine
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The back muscles that are involved in turning over are relatively short and act on groups of vertebrae. There are muscles responsible for turning the neck and others that are responsible for turning the thorax, and so on.

The human body is built for movement in several main (cardinal) directions:


	frontal flexion

	extension

	side flexion

	rotation



Lifting the head requires of the skeleton activities of extension and flexion; turning over demands a combination of all body movements, but not all to the same extent.

The elements of rotation and side flexion combine to constitute the dominant element in the action. In effect, in every movement of rotation there is also side flexion that aids in achieving the action that is called for.

The main action of rotation takes place in the area of the thoracic vertebrae. The amount of rotation that these vertebrae are capable of is three times larger than the amount possible in the lumbar vertebrae (Kapandji 1974). Furthermore, the flexibility of the ribs allows them to flatten out and to become concave in order to facilitate the movement of turning over according to conditions in the surroundings.

Each infant finds his own way to turn over. The movement may begin by bringing a leg or a hand across the body, by moving two feet together to one side, by turning the head, by flexing the back, or by extending the back in different variations. In addition to the movement of the spine and thorax, the infant utilizes leverage and gravity by way of movements of the head and limbs.

In turning over, the stomach and back muscles must coordinate with each other in a complex fashion. At first this coordination is not yet developed in an infant, and he succeeds in turning over only in a global way, through the use of leverage and gravity. Turning over like this looks more like falling than like a controlled act. Gradually he acquires coordination, and turning over becomes differentiated and more controlled.




Lesson 3. Turning Over from Belly to Back

The purpose of this lesson is to expand the variety of possible ways of turning over from lying on the belly to lying on the back. Doing this activity brings about a change in spatial orientation. This change feeds the senses—the eyes move and see the floor, the ceiling, and the objects in the room. The infant must organize her balance in order not to fall. She learns to use her senses for this purpose.

In this lesson, you will be guided to be aware of your sensations. The differences that you will sense will be the result of your movements and of the sense awareness that you apply to these movements.


	Lie on your back with your eyes closed.

	Check how you sense your place in the room: What is the distance from your body to the walls near you, the distance above your head, beneath your feet, and to the ceiling?

	What is the distance between your shoulders and your ears?

	What is the distance between your hands and your pelvis?

	What is the distance between your feet, and what is the distance between your heels and your head?

	Open your eyes and look right and left. See if what you sensed with your eyes closed matches what you see now.



These questions focus your attention on your self-orientation. Orientation is a brain function that includes body awareness, awareness of the surroundings, and awareness of time. When an infant begins to turn over and to move in three-dimensional space—up-down, forward-backward, and to the sides—he gradually develops the skill of spatial orientation.

Surely you have experienced situations in which you try to find your way with the help of a map and end up at the wrong address, or a time when your right and left were not clear to you. These are difficulties in orientation. It is possible that these difficulties have accompanied you from childhood; however, it is never too late to develop orientation.


	Roll over onto your belly, with your forehead on the floor, hands placed on either side of your head.
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	Lift your head and take note of how high you can see. Make sure you lift your head easily and comfortably. Remember the point you reached with your eyes at this stage in the lesson. (See image on page 90.)

	Place your head on your right ear and slide your right hand upward on the mat beyond your head. Pay attention to the kinds of texture you feel in your hand: the floor, the mat, the edge of the mat where it meets the floor, and so on. What textures are pleasing to you and which are less so? How comfortable is it for you to slide your hand beyond your head? Leave your head facing in the same direction and repeat the action with your left hand. Are there any differences in the sensations between the two hands? Does your left hand move differently than your right hand?

	In this simple action, we use the tactile and visual senses both together and separately. As the eyes follow the hand movements, the eye-hand connection is reinforced. When the hand is moved without looking at it, the sense of touch is represented separately, and the ability of the hand to discern changes is sharpened.

	Bend your left leg sideways on the floor and drag it toward your belly. Pay attention to the influence the leg movement has on the spine and on the rotation in the pelvis. Straighten your leg and repeat this movement several times.
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	Leave your knee bent and close to you. Place your left hand on the mat alongside your shoulder, aim your elbow toward the ceiling, and lower it several times. Notice the movement in your shoulder. How high can you comfortably raise your elbow?
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	Quickly lift your elbow and lower it slowly. Do you feel the difference between the slow and fast movements? There is significance in being able to move both slowly and quickly. Each activity demands different abilities, and their importance is felt in everyday life. Repeat this movement in the reverse order—lift the elbow slowly and lower it quickly.

	Leave your elbow raised over your wrist so that a “window” is formed between your hand and your chest. Slide your head through the window several times. Repeat this with your chin close to your chest. Notice the movement in the sternum and ribs.

	Are you able to flex the upper part of the chest and back? Can you see your left knee? Stay in this flexed position and check your breathing. (See image on page 93.)
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Two elements of orientation are demonstrated in these moves of the lesson:


	Orientation in relation to myself and my body parts: Check the relationship among different body parts. For example, as your knee moved closer to your belly and away from it, attention was drawn to the changes that occurred in the relationship among body parts in this movement.

	Orientation between me and my surroundings: Check the relationship between my body and the space around me, for example, the distance between me and the wall, the distance from my elbow to the floor, and so on.

	Place your head on your left ear, and place your right hand on the mat alongside your shoulder.

	Lift your elbow and lower it several times at varying speeds. Can you lift the elbow to an upright position? Notice the movement happening in the wrist. See how much muscle effort is necessary to keep the elbow upright. When the elbow is vertical to the wrist, the skeleton supports it and reduces the effort.

	Leave your elbow on the floor, bend your right knee, and slide it on the mat toward your belly. Straighten your leg and repeat this movement several times.

	Keep your knee bent and lift your elbow on top of your wrist with the elbow toward the ceiling. Move your head toward the window formed under the elbow. Repeat this several times. This movement creates flexion in the upper part of your chest. Leave your head in that space and notice how the ribs move while you breathe, both in your back and in your chest in front.

	Place your head on your right cheek and right ear, hands resting on either side of your head.

	Slide your left knee toward your belly and keep it bent. Move your left elbow toward your shoulder blade. Do the shoulder and the shoulder blade move toward the spine?
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	Straighten your leg, turn over onto your back, and rest.

	Roll over onto your belly with your right cheek and right ear on the mat. Place your left hand at shoulder height and lift your elbow toward the ceiling. Leave your elbow raised and move it toward your shoulder. Let the shoulder blade move toward the spine. Repeat this movement several times and notice how your head gradually responds to the rotation of the spine.

	Lower your elbow and rest.

	Drag your left knee on the floor toward your belly and lean on your toes.

	Lift your knee a bit toward the ceiling and lower it several times. Move your knee toward the hip joint and pelvis and notice the rotation in the spine and pelvis.
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	Alternately press your hand and elbow toward your shoulder and your foot and knee toward your pelvis. You can separate the movement of your hand and foot several times, and you can play with alternating moving your knee toward your pelvis and then your elbow toward your shoulder. In that way, rotation happens once in your pelvis and once in your shoulder girdle.

	Rest for a moment.

	Place your head on your right cheek and right ear. (See image on page 96.) Put your right arm on the floor above your head and lift your left arm toward the ceiling. Gradually let your head roll onto your right arm. Let your eyes follow the movement of your left arm. This movement causes rotation in your head and torso. If you continue this move, a chain reaction will occur that will lead you to turn over onto your back.
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	End up on your back and rest.



What is the difference between global movement and differentiated movement? When the movement is global, all body parts simultaneously participate, letting you fall, without control, from lying on your side onto your back. Differentiated movement manifests itself through a gradual chain reaction that results in a twist. In that way, you can control, stop, or change direction at each stage of the movement.


	Lie on your belly. Place your head on your left ear, and bring your right knee to the side and leave it there. Move your right elbow toward your shoulder blade, and allow the shoulder to respond by sliding back and lifting. Use the palm of your hand to increase the push. Notice how the shoulder blade slides on the ribs toward the spine.

	Roll onto your back and rest.

	Lie on your belly with your legs gently apart. Lean on your elbows and lift your head.

	Alternately bring your right ear toward your right shoulder and your left ear toward your left shoulder.
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When your head comes closer to one shoulder, do you lean more on one elbow? How does your spine react? Be sure to place your elbows in such a way so that it is comfortable to lean on them (a bit under the shoulders).


	Stay on your elbows and move the back of your head to the right. Continue moving in this direction, as if you wanted to see the ceiling. In the same time frame, straighten your right arm upward on the floor. Be sure that the back of the head passes over the right shoulder and begins to go toward the floor.
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	Continue to lead with your head—without straining the neck muscles—until you roll onto your back.

	Repeat this action several times and look for a more comfortable way to do it. Repeat this process on the left side.

	Lie on your belly and place your forehead on the mat with your hands next to your head, elbows close to your chest. Lift your head up to the spot that you stored in your memory from the beginning of the lesson, and from there continue raising your head to the spot that you are now able to reach.

	Lie on your back and notice how your body parts come in contact with the floor. Pay attention to your sense of the length of your body—from your heels to your head. Can you sense a new lightness in your body parts and their placement? Is your self-image a bit clearer?

	Stand up and walk around the room. Notice your posture and your orientation in relation to yourself and to the space around you.






Lesson 4. Turning Over from Back to Belly


	Lie on your back, legs slightly apart. Place your arms alongside your body. Notice how the torso makes contact with the floor. Pay attention to the points on which your shoulder girdle makes contact with the floor. Sense the length of your body from your heels to your head. Where do you sense your breathing taking place?

	Bend your right leg and stand it on the sole of your foot so that it will be at a bit of distance from your left leg. Press on the right foot and lift your right hip joint so that it leaves the ground, and lower it, several times. Keep your knee facing the ceiling during this entire movement. Where is the weight of your pelvis shifting to when you lift your hip joint? Which parts of your foot are you using?
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	Look for a place on the floor to place your entire foot, not just the heel or the margins of the sole, so that the weight will pass from the sole of the right foot through your pelvis to your left shoulder. Notice the path through which the movement moves along your skeleton. Does the place that you chose for your foot allow the movement to pass upward?

	Continue lifting and lowering your right hip joint, but at a faster pace. When your right foot stands perpendicular under your knee, the entire foot can participate in pushing. The weight of your lower leg rests on the sole of your foot, and the muscles are then freed from the task of carrying the weight so that the force can be conveyed upward along the skeleton.

	Straighten your legs and rest.

	Second side: Stand your left leg up and press with the sole of your foot toward your right shoulder.

	Straighten your left leg.

	Stand your right leg up and place your left arm diagonally on the floor above your head. Lean on your right foot and push toward your left shoulder. Does the back of your left hand slide on the floor in response?
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	Repeat this movement several times while lifting the right shoulder. Then move without lifting the right shoulder and notice how the spine moves in each of these possibilities.

	Continue this movement without lifting your shoulder, and add a turn of your head to look toward your left hand.

	Straighten your right leg.

	Stand your left leg up and place your right arm on the floor diagonally above your head. Do the same movement on this side, and notice if there is any difference between the two sides. Do the movement turning and lifting the shoulder and once without lifting your left shoulder from the floor.

	Lie on your back and notice how your torso and shoulder girdle are now making contact on the floor. Has there been any change in this contact?

	Stand your right leg up and straighten both arms upward on the floor. Slowly drag your right arm on the floor toward your left side above your head and back. Let the whole body turn together with your arm. Each time you come back onto your back, let your back sink toward the floor. Just let gravity do the work for you.
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	Repeat the movement using your right arm to the left. What do you want to spontaneously do when you continue with your arm to the left? Now add tilting your right leg to the left. Keep turning and land on your belly. Return to lying on your back and do this movement several times.
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	Lie on your back, both arms straight above your head. Bring your right knee toward your belly and then bring it to your left toward the floor and back. Repeat this several times, and notice the twist that occurs between the back and the chest. The pelvis moves, the back behind the chest stays on the floor, and the whole length of the back twists. Gradually lift the right shoulder, the chest, and the right arm, and turn with the rest of the body until you are lying on your side. Leave the knee facing the floor and straighten the right leg downward. Notice how this movement brings you to lying on your belly. Go all the way back and lie on your back. Bring your knee close to your belly and do this entire sequence from the beginning. Repeat the movement several times until it becomes clear.

	Lie on your back and rest. Notice your breathing. Are the ribs and chest participating in your breathing?



We often see that twisting causes breathing to expand and be fuller as the movement potential between the ribs actualizes. This means that a greater flexibility occurs in the muscular sheath of the chest. Infants and children with breathing difficulties will greatly benefit from the twisting movements illustrated in this lesson.


	Lie on your back and stand your left leg up. Straighten your two arms upward on the floor. Drag your left arm slowly to the right and back. Let the whole body turn together with your arm and let gravity do the work for you. Your left leg tilts to the right. Continue turning and come to lie on your belly. Notice the differences compared to the first side. Look for a way to do the movements with more ease.

	Lie on your back, both arms straight up on either side of your head. Bring your left knee close to your belly, and from there bring it over to your right toward the floor and back. Repeat this movement several times, and notice the twist that takes place between the pelvis and the chest. Gradually lift your left shoulder, your chest, and your arm and join the turning until you come to lie on your side. Leave your knee facing toward the floor and straighten your left leg downward until you come to lie on your belly. Return to lie on your back in any way that is comfortable for you. Bring your knee close to you again and do this whole sequence from the start. Repeat this movement several times. Check on which side the movement is easier to do.
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	Lie on your back and rest. Be aware of the nature of the contact of your back and legs with the floor.

	Stand up both legs. Bring your right knee toward you in a way that will let you hold your right foot with your left hand. Lift and lower your hand and leg together, so that the knee straightens and bends a bit. Keep in mind that the purpose is not to straighten your leg, but to invite cooperation between your leg and hand. Neither hand nor leg is more dominant than the other. Repeat this movement several times. After that, bring your hand and leg to the right and left. Notice how the weight shifts in every body part as a result of your hand’s holding the opposite foot. The diagonal movement encourages cooperation between the upper and lower body. In each stage of the sequence, play with the amount of flexion and extension of both your arm and your leg.



The holding of the leg with the opposite hand forces the upper and lower body to work together in sync. This cooperation influences the balance of the flexor and extensor muscles around the midline of the body. Moving from side to side causes the body parts to cross the midline, which is so important for crawling, for extending the arm, for the infant’s eye-hand coordination, and for mastery in turning over (McEwan et al. 1991; Rochat 1995).


	Lie on your back and rest.

	Repeat the movement of the diagonal “hold,” but this time with the right hand holding the left foot.

	Lie on your back and notice how you are lying on the floor. Notice the contact of different body parts and your ability to discern many more details of body parts than before. Be aware of how your breath moves in your chest and belly.

	Roll over to one side and stand up. Notice how your walking and posture are affected by this lesson.



There are a variety of ways to turn over from back to belly. There is no one way that is correct, and there is no one way that is better than others. It is vital for an infant to have a variety of movements that allow her to respond and act with flexibility, and to adapt herself to changing conditions. Having such a range of possibilities of movement stimulates and enriches the development of brain centers that are connected to planning and mastering movement.




Play and Movement

The Importance of Holding a Toy

Let your baby hold a toy:


	whose texture is hard, so that he can experience a clear contact with it;

	that will make a noise in response to shaking it, because the sound gives your baby feedback on the movement of his hand;

	that is a size and shape that is easy for him to hold in his hand.



Playing with a toy is one of the first opportunities for the baby to explore his surroundings, and he does so in an almost set order. First he holds the object and moves his hand, and the toy makes a sound. In this way he gets information from the object. What is its weight? Is it smooth or textured, is it cold or hot? The infant repeats the same process again and again, and in each repetition there is a discovery of new and intriguing events. The infant will also bring the object to his mouth and will continue to explore and receive information by way of his mouth. Here we have a blend of information that is received from the senses: from the hand that is grasping an object; from his mouth that explores the object, and from his eyes that see the held object. The integration of this diverse information takes place in the brain and helps the infant build an image of the object. These are the cognitive processes of perception, understanding, and memory. (Christie and Johnsen 1983)

In order to encourage the infant to move, try changing the distance of the toy from the baby.

Place the toy in the baby’s hand, and after the initial exploration, place it at a distance so that it is in easy view. This will encourage him to extend his hand, to grab hold of the toy, and to turn over. The distance must challenge him, but also allow him to succeed.

Stimulus Through Touch


	When the infant lies on her back, make eye contact with her, speak to her, and tell her that you are turning her onto her side.

	Lay her on her side while supporting her chest with one hand and her back with the other. In this way you are giving her the support that the floor or bed gave her previously. Give her full contact with your hands for quite a while, so that she will feel secure in this situation.

	In this same position, lightly tap on her back. Also tap on her side, on her hands, and on her legs. These taps supply the infant with a mapping out of her body parts and with information about this new position.

	At this stage, the infant is likely to roll over onto her belly or back all by herself. Let her do this without interfering, but stay close. The very fact of your being near is bound to give your baby the confidence to try again and again.

	If after some time the infant does not roll over from her side to her belly or onto her back on her own initiative, there are some possible ways to help her expand her repertoire. It is not the intent to speed up the process. We can encourage her curiosity for movement in the following ways:

	Support her back and chest and slowly bring her from her side onto her belly and back again. Place a familiar toy or doll within her range of vision and in the direction of turning over.

	When the infant is lying on her side, take her upper leg and move it toward the floor in front of her while tapping on it. Wait a bit in this position and see if the weight of her leg brings the infant onto her belly.





	After the infant knows how to turn over, you can integrate other movement games:

	Bring her arm and opposite leg close to each other so that her hand holds onto her foot. Hold her leg and hand together and bring them as a unit to the right and left, while at the same time supporting her back with your free hand. Accompany this seesaw movement with an appropriate song.

	Loop a rattle toy in the shape of a hoop around the baby’s foot. Let the baby make eye contact with the toy and her foot. This stimulus will encourage her to move her foot and can lead to turning over.

	When the baby is lying on her stomach, shake the rattle near her face and lift it up so she can follow it with her eyes. She will lift her head and tilt it to the other side. The weight of her head will initiate turning over. You can help her by bending her knee in the direction of turning over onto her back.





	Place an appropriate toy in the infant’s hands—once in her right hand and once in her left. Let her play with the toy, and notice if playing with the toy and manipulating it brings the baby to move in space. This is your child’s laboratory.



A Stimulus to Language and an Invitation to Dialogue

An infant who turns over gains a fuller and clearer sense of his body. When this sense is accompanied by a feeling of well-being, he will begin making sounds like “ah,” “ee,” “bah,” and “dah” (Iverson 2010). Respond to him with the same sounds. Thus a dialogue develops. Repeat the sound that the infant makes in an intonation similar to his. Bring your face close to his, so that he can clearly see your facial movements and expressions when you talk to him.
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A two-month-old baby preparing to take a toy and putting it in his mouth






5

Crawling
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In the crawling stage, the infant lifts herself up from the floor and is free to move in all directions. In this stage she acquires the foundation for perceiving the self and the other as separate entities. This enables her to form new connections with her environment and to see the world around her from new angles. The experience of attachment and separation—of the ability to move away from her mother with a sense of confidence that she has a home base to return to—is the basis of the infant’s ability to create social and personal connections as she moves on to preschool and to school.




The Importance of Crawling

Crawling is a developmental stage that involves motor, cognitive, and emotional aspects. The motor ability to move away from and approach any object enables the infant to explore and learn about the area around him, to sense his separateness from his mother, and to establish his sense of self.

Crawling is an activity that develops naturally. As crawling develops, the infant finds ways to move forward, and even though at first the moves are mechanically cumbersome, they serve his desire to move in space. Prior to the stage of crawling, he moved in space by rolling and turning over to the sides, and now a new direction of advancing has opened up for him—forward and backward.

In the first stages of crawling, there is no coordination between the movement of the pelvis and the shoulder girdle, and no coordination between the movement of the hands and the legs. The coordination is acquired through the experience of crawling. All body parts that participate in movement are organized in crawling. As in every instance of learning a new skill, accumulated experience is key to improving movement of the body, hands, and legs and the coordination among them. There are infants that for one reason or another are left with solutions for moving forward whose level of coordination is not sufficiently developed, or who do not use their bodies efficiently. The role of the parents or caregivers is to supply the infant with maximum opportunities to develop crawling and the coordination necessary for moving forward, while at the same time accepting that not all babies develop optimal crawling in the mechanical sense. It is desirable to create a space for moving forward and to allow the infant time to experiment, which is the basis for the infant’s development of standing in the future.

As the crawl becomes more developed, the infant develops his movement ability on the floor and on other surfaces, working against the gravitational field. He learns how to intentionally move in all planes of movement—flexion and extension, side flexion, and the highest level of difficulty: rotational movement in the joints.

In the activity of crawling, the arms bear the body weight, and the weight transfers onto the hands, which encourages the infant to open his palms and spread them. This distributes his weight onto a wider surface than when his fists are tightly closed. The contact of the hands with the floor sharpens their capacity for sensation and helps develop fine and gross motor skills. Bearing weight develops the infant’s shoulder girdle and its stability. In the same way, transferring the weight to the knees aids in stability of the hip and pelvic joints.

The coordination between the pelvis and the limbs develops together with the development of crawling. When the infant crawls, the muscles along the torso are required to coordinate with the chest and stomach muscles. This organization is the foundation for the ability to sit up independently and for the ongoing development of fine and gross motor skills.

When an infant begins to explore the space around him by crawling, his visual skills, his auditory abilities, and the ability to move his head more freely all develop. These abilities are very important in the development of the vestibular and orientation systems. In infants with visual impairment, there is a delay in the development of these systems, and therefore their crawling is delayed as well.

Dr. Yael Leitner, a pediatric neurologist, maintains that infants have crawled from time immemorial:

The reason is that it is convenient for humans to stand on all fours. A clear example of this is defensive reflexes. When we are about to fall, defensive reflexes are activated, and instinctively we soften our fall with our hands. The final result of breaking the fall is standing on all fours, a position related to crawling. In addition, there are stages that prepare humans to go from sitting to standing with minimum risk, and crawling on all fours is the most fundamental way to advance without endangering yourself. (Weiner 2008)




First Signs of Crawling

Already in the first weeks of her life, an infant lying on the floor displays the initial movements that lead to crawling. For example, she will press her body parts to the floor, lift her head, reach with her hand, and flex and straighten her toes. These and other movements are the building blocks for crawling.

When an infant lies on her belly, curiosity leads her to discover random movements. When she raises her head and sees a toy or another interesting object, she reaches with her hand, grasps the toy, brings it close to her, and examines it. At this point, random movements take place in her body: flexion, extension, and pushing with her hands, with her legs, and with her toes. These movements cause her to move in space—forward, backward, and to the sides. Repeated experiences help her find the coordination among these movements so as to advance toward an object that is farther away. These movements are precursors to crawling.

Sometimes, when the infant wants to get to an object, she may find herself turning over or crawling backward, farther away from the object. This indicates that the coordination between the upper and lower halves of her body has still not matured, and sometimes her head bends sideways despite her intention to move forward. She requires a period of trial and error, during which her movements mature to a level of intentional and coordinated activity.

These learning processes are done unconsciously by the infant, but their repetition and experiences of success raise the learning to a conscious level.




Styles of Crawling

Crawling on the back: The infant places his feet on the floor and pushes himself in the direction of his head. This is a form of locomotion that often precedes the kinds of crawling that comes later. Crawling on the back serves as an early exercise for locomotion on the floor and prepares the feet for pushing against the floor.

Pivot crawling: The infant pivots around himself while lying on his belly or on his back. This is a sideways movement in which the shoulder girdle “chases after” the legs, and the legs “chase after” the shoulder girdle. The infant practices shifting weight from his hands to his feet, and he can reach a nearby object with his hands. His back, his pelvic and shoulder girdles, his hands and legs—all these participate in this action, and the infant experiences a sense of movement that is a skeletal, muscular, and neural stimulus.

Crawling backward: The infant lies on her belly, pushes the floor with her hands, and causes her body to move backward. Some suggest that this kind of crawling is a developmental warning sign, but generally this is a stage that precedes forward crawling. The cause for crawling backward is that in this stage the arm movements are more in control than the leg movements. Gradually the infant gains control in pushing with her legs and moves on to belly crawling.

Belly crawling (creeping): The infant moves on his belly while leaning on his forearms. In this kind of crawling the infant uses all that he has learned until now: flexion, extension, lateral movements and twisting, shifting weight and extending hands, pushing and pulling, cooperation of the arms and legs, differentiation of actions, and coordination between body parts. When the right leg bends sideways, the weight shifts to the left hand, continuing with opposing limbs. Immediately thereafter, the right hand extends forward and the left leg bends, shifting the weight to the right hand. This kind of crawl, as well as crawling on hands and knees (described below), allows the infant to move and advance much more effectively using a variety of possibilities.

Crawling on hands and knees: In this crawl, the baby advances on six support points: the hands, knees, and feet. Her center of gravity moves away from the floor, and for the first time, she must maintain the balance of the majority of her body parts. In the beginning the symmetrical tonic neck reflex (STNR) will make the infant straighten her arms and bend her knees each time she lifts up her head. This reflex is intended to help the baby lift herself up from the floor onto her hands and knees, but does not permit crawling. It causes her to straighten her legs and bend her arms when she bends her neck forward, and her upper body lowers to the floor. In order to gain voluntary control over a movement that will take the place of this reflex, and in order to achieve postural joint control and balance in this new position, many babies rock rhythmically forward and back for quite a while. It is surprising and amazing to see the speed and intensity with which they do this.
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A picture of a baby crawling.


When the baby feels balanced and secure, she detaches one hand from the floor to reach for a toy. After that she will lift one knee and advance it toward her hands. Gradually she will use all four limbs. In this crawl the bones of her thighs and arms bear a great deal of weight and get stronger. The postural muscles between the shoulder girdle and the pelvic bones also work and get stronger, and the vestibular system begins developing and maintains balance in movement. This repetitive rocking movement in babies also serves as a calming action as well as a pleasurable game. The crossing-over movement that began to appear in the creeping belly crawl shows up in crawling on hands and knees as well, and coordination between the two sides of the body is established.

Crawling on hands and feet (bear crawling): This crawl is learned a short time before the transition to walking. The infant stands on his feet and hands and advances with his pelvis held high. This form of crawling is less common since it demands movement solely on the hands and feet, keeping the center of gravity high, and all the while maintaining the mobility of the head and eyes in order to scan the surrounding area. The infant demonstrates mastery of the protective reaction by extending his hands forward to avoid falling.
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Bear Crawling


We can sometimes see infants crawling in this way when the surface on which they are crawling is unpleasant to the touch—for example, on sand or on grass.

Crawling on the buttocks (scooting), leapfrogging, worm crawling, crab crawling: Many infants adapt for themselves these forms of moving forward, which are not actually crawling. These forms are less effective in two ways: the limited ability to move in space and the great effort needed to move forward.




Functional Adaptability to the Surroundings

The infant’s movement repertoire must be rich enough so that she can adapt her movement to the changing conditions of her environment. For example, an infant crawling on hands and knees may tire, and then she will want to crawl on her belly. If she wants to get over an obstacle, such as a rolledup rug, she will need to lift her pelvis and switch to bear crawling (advancing on hands and feet with the pelvis held high). In order to adapt, she needs to have several crawling styles at her disposal, and be able to switch quickly and efficiently from one style to another without disturbing the forward movement flow. The ability to quickly shift from one movement style to another for the purpose of advancing in space is a model experience of finding solutions in changing life conditions.

The ability to adapt to the conditions one finds oneself in does not apply only to movement on the physical level. Adaptability is the basis for mental flexibility. The infant must identify the given conditions and react using the variety of movement and behavioral possibilities available to her. The more opportunities she has to crawl and move from one situation into another, the more her confidence is established that she is capable of dealing with unknown situations.

An infant crawling on her hands and knees stops now and then and switches to sitting. The transition to sitting enables her to scan her surroundings from a new perspective. Crawling limits her visual field mainly to the floor in front of her hands. The transition to sitting allows her freer movement of the head. In this way she widens her field of vision and can see objects that are farther away and plan her next moves in space (Kretch et al. 2014).




Characteristics of Efficient Crawling

The joint between the base of the skull and the spine (foramen magnum) offers a high level of freedom of movement. The human head, which is connected to the spine, looks forward when the spinal column is upright. Other mammals have their skulls positioned more forward, and this does not allow for uprightness. The joint enables gradations of movement and differentiation of the movement of the skull from that of the spinal column and the torso.

In order to crawl forward in a straight line, the head must remain stationary, which allows the infant to keep facing forward while the shoulder girdle and spine are moving.

In reptiles, like the crocodile, for example, the head movement is part of the spinal column’s movement. When a crocodile advances, a twist is created that does not allow it to move forward in a straight line. In the evolution of human infants’ crawling, they also go through a stage typical of the crawl of reptiles: the head, the neck, and the torso move from side to side as one unit. But gradually, the ability to differentiate the head’s movements from the neck, and the neck movements from the torso, begins to develop. The head is then capable of moving straight in the forward direction with the eyes fixed ahead. This movement is more efficient than the “slalom” movement of the head and permits speedier advancement.
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Characteristics of reptilian crawling


The infant, by lifting his head, stabilizes it in the upright position. This position is preserved in the process of acquiring all the developmental milestones—from turning over to crawling and then to standing. Acquiring and fine-tuning these skills are dependent on the freedom of movement of the head and on the coordination of the head’s movement with that of the rest of the body.

The development of the movement of the head is also connected to visual development. The movement centers in the brain, for the eyes and the neck are intercoordinated. Thus movement in the eyes leads to a change in muscle tonus in the neck, and movement of the neck muscles changes the tonus of the muscles for movement of the eyes (Berthoz et al. 1992). Usually an infant who raises his eyes also raises his head.

Symmetry in the activation of the limbs influences efficient crawling. Practically no action is entirely symmetrical. Functional symmetry occurs when all four limbs are used alternately to bear the body’s weight in movement. The symmetry can be seen in the rhythm of the movement. It is the same in musical language: every measure in a musical phrase has the same time value as all other measures. And so the rhythm of the movement arm-leg-arm-leg is continuous and uniform, without lingering on one leg or one hand any longer than on the others. One of the ways to identify asymmetrical crawling is to notice that the infant lingers on one of his limbs for a longer time than he does on the other. When the infant begins to learn to crawl, the rate of his movement is slower. The more skilled he becomes at it, the more the movement becomes refined, and he is then capable of maintaining a consistent rhythm at varying speeds.




The Arms and Hands in Crawling

The movement of the arms in crawling does not begin in the shoulders. Gaining control of the movement of the hands in crawling begins with connecting with the activity of the muscles of the back, the pelvis, and the neck. From there the movement spreads simultaneously to the shoulder, to the elbow, to the palm of the hand, and to the fingers.

In many cases it appears that one hand is able to open more than the other, and that will be the hand that touches objects and accumulates many more sensory-rich experiences. Leaning on the elbows and forearms in the first stages, the fingers are rounded and the hand is tightly closed, and there is great importance in the transition from rounded fingers to open hands.

The spreading of the hand on the floor is vital for posture. When the infant supports herself on her hands during crawling, the sense of weight-bearing passes through the skeleton up to the shoulders. This is similar to standing on the feet, where weight-bearing through the skeleton enables secure posture. It is important that the hand be soft and not rigid, because only a soft hand can be sensitive enough to touch tiny objects like crumbs.
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Leaning on the elbows and forearms


When the baby transitions to supporting herself on her elbows and forearms, it is important that the elbows be positioned under the shoulder girdle, and it is important to pay attention to this. When the elbows are far from the shoulder girdle, the muscles and ligaments are doing the supporting. The long bones of the body (for example, the arm bones) give support by bearing the weight along the length of the limbs, that is, when the bones are perpendicular to the floor. When the elbows are under the shoulder girdle, the long bones of the upper arms (the humeri) are ideally positioned for carrying weight. In this position, the muscles and connective tissue are free from weight-bearing and are engaged in movement.

The source of difficulty for the infant’s going up onto her elbows and then onto her hands is not just weakness in the shoulder girdle. Usually infants do not persevere in a movement where they sense difficulty, because they get negative feedback from unpleasant movements and experiences (see examples for play in lesson 7, at the end of this chapter).

In order to establish the organization of the shoulder girdle, it is a good idea to find ways to play that encourage effectively supporting weight on the hands.




The Influence of Reflexes on Crawling

Primitive reflexes appear in the fetal stage and in the first months of the infant’s life. These are automatic, set movements in response to touch, pressure, changes in position, changes in the gravitational field, sudden sounds, and more. These reflexes serve the primary needs of human survival. They serve as the infrastructure for the development of the regulation of muscle tonus, for coordinating body parts, and for supporting extension and balancing responses.

The presence of the reflexes and their integration are important in the stages of movement development. As they are integrated, the infant gradually becomes free of primitive responses and capable of reacting to stimuli in a variety of ways. Integrating the reflexes attests to the process of the nervous system’s maturation, which can allow for voluntary movements. Reflexive movement patterns do not entirely disappear. They remain in the system and serve as the setting for voluntary movements.

A reflex that stands out in its contribution to the development of crawling is the symmetrical tonic neck reflex (STNR). This reflex appears several months after birth, and its job is to aid in the transition from belly crawling to crawling on the hands and knees. In this reflex action, the upper and lower limbs assume inverse positions. When the legs are bent, the arms are straight, and vice versa. When the baby brings her knees close to her belly, the arms straighten reflexively. The chest lifts from the ground, and the head is carried above it. This same reflex also helps in the transition back to lying on the belly. The arms bend, and the legs straighten until the baby comes to lie on her belly.
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Infant in the STNR position


While they’re on their hands and knees, babies pleasurably rock back and forth. This movement integrates the reflex, and gradually mastery is achieved. The integration of the reflex takes place simultaneously with the baby’s first attempts at moving in space, which sooner or later will evolve into crawling.




Dynamic Posture

Several brain centers deal with maintaining balance while at rest and while in movement, and allow for balance control on two levels:


	Subconscious level. Subconscious activity that maintains balance is the more primitive of the two. It enables quick and automatic reactions in set and predictable patterns.

	Conscious level. Conscious activity enables a variety of highly refined reactions and reaction strategies to a given situation as well as setting in motion preparations for carrying out an action, for example, enlisting the muscles before carrying out a movement.



Both these levels are significant in coordinated action in each stage of development.

While acquiring experience in crawling, the infant expands the repertoire of activities that he is capable of initiating, and as a result, his control over balance matures to the conscious level. The reflexes of balance are established at the same time and are available to the infant in emergency situations.

As long as the center of gravity is low and close to the floor, the infant has a wide base of support, and it is therefore easy for him to keep his balance. When the infant transitions to bearing weight on his hands and knees (often referred to as “being on all fours”), and his body’s center of gravity rises and is no longer supported by the floor, keeping his balance becomes more challenging, and it is then necessary for him to coordinate his activities on a more complex level than in the past. In order to keep his balance, a coordinated action of many systems is required in a cycle of performing a movement—a feed-forward system, a feedback system, and a system of implementing correction.

For example, when crawling over an obstacle, the infant has to notice the obstacle, estimate its height, plan the movement necessary to pass over it, and complete the planned action. If his leg gets stuck in the obstacle, he must update his movement in order to complete the action.

The infant must keep his balance when he transfers weight in his movement. This skill—dynamic posture—is more advanced than maintaining balance in a static state. When an infant crawls on his hands and knees, he must disconnect a hand or leg from the floor. This requires that one side moves while the other side stabilizes.

Already in the preparatory process (feed-forward), long before carrying out the movement, the muscles are enlisted in anticipation of the execution of the movement. Experiments reveal that the very thought of carrying out a movement brings about increased electrical activity in the muscles involved 100 to 150 milliseconds before the movement takes place. This means that there is an enlisting of the muscles by thought alone (Mehring et al. 2003). Actually, the level of activity of the brain increases many seconds before the action occurs—sometimes up to ten seconds—long before the person is aware of his wish to do that movement (Soon et al. 2008). Many of our intentions begin in the subconscious parts of our brains. This is the stage of building muscle readiness before the activity that is called motor readiness.




From Global Movement to Differentiated and Coordinated Movement

The left hemisphere in the brain is responsible for movement in the right half of the body, and the right hemisphere is responsible for movement in the left half of the body. In order for the baby to be able to move efficiently in space, there must be coordination between them. This coordination is done by transferring information between the two halves of the brain through the corpus callosum, which acts as a bridge for the nerve fibers that transmit information. As crawling matures, the neural connections that pass through the corpus callosum increase.

Extending the arm requires coordinating the two hemispheres of the brain (Thelen and Smith 1996). An infant lying on her back who sees an interesting toy hanging above her will want to extend her hand to touch it. At first she will move both hands on either side of her body. As a result of repeated attempts to extend her hand, the movement will become more directed and differentiated. She will extend only one hand toward the toy, and the other hand will move less. So instead of spontaneous movement of both hands, there will be spontaneous movement of one hand. The movement develops, therefore, from a nondirected, global movement to a voluntary, directed, and more sophisticated movement as the infant experiences more motor trials and varied interactions with her environment. At the same time, differentiation and coordination are developing between the two hemispheres, enabling more complex movements such as crawling and moving opposing hands and legs.

One leg bends at the hip joint and at the knee, and as it comes under the body, the other leg extends outward to increase the angle in that hip joint. At the same time, the hands are coordinated so that when the leg bends, the hand on the opposite side extends. In other words, there is a differentiation and coordination of flexion and extension.

This is called contralateral crawling or reciprocal crawling, and it is more efficient since the center of gravity and the head move straight forward. This is different from one-sided or homolateral crawling, in which the weight moves from side to side, gently rocking the head. An important skill that is achieved by way of contralateral crawling is keeping the head centered and, as time passes, aligned with the spinal column. In this kind of crawling, the head can move freely in all directions, and the head’s relative stability organizes visual and auditory processing. The same process of switching from homolateral movement to contralateral movement is also seen in the stages of the development of walking.




The Development of Individual Movement

Every person at every age walks in a manner unique to him or her. One can identify a person from afar according to their walk. It can be said, therefore, that there are many forms of walking. The infant chooses the movement that efficiently serves him from a variety of possibilities available to him. This is done automatically, and it becomes habitual movement.

When learning a new movement, there is a tendency at first to enlist more muscle groups than are needed, and greater effort as well. This is to compensate for the lack of skill in performing the movement.

Repeated attempts at the movement elicit sensorimotor feedback from the body and the environment. The nervous system utilizes this information to improve performance of the movement, and so the degree to which various motor units and their effort are enlisted is reduced to a selection that serves the movement more efficiently. The movement becomes more organized and flowing.

For example, when an infant starts to crawl on his knees, the space between his knees is relatively wide. In other words, the knees are not placed directly under his hip joints. This situation requires overuse of his muscles and dependence on his ligaments for carrying his body weight instead of using his skeleton, which is built for this purpose. Gradually and with movement experience, the infant will bring his knees in under his hip joints, and will then be able to use his skeleton more efficiently while minimizing the need to exert muscular effort.

According to the Shelhav Child’Space Method, the role of the practitioner is to identify to what extent the movement that has become a habit expresses the movement potential of the infant. It is possible that the movement represents a compensation for a difficulty or a limitation. The practitioner asks herself what factors are causing this compensation and whether the infant is capable of dealing with those factors by himself, or whether there is a need to offer him other options that would help him find a more appropriate organization. In order to answer this question, the practitioner examines the situation, looking at the total picture: Where are the hands placed, and in which direction are they facing? Is the head moving freely? How does the infant deal with obstacles? What kind of balance does he have? How does he shift from one position to another? And so on.

The practitioner offers alternatives to dealing with difficulties, but there is no one solution that suits all babies. Even though mechanically there may be a more efficient solution, it is important that the infant succeed in advancing toward a goal and achieving it. On the emotional level, the goal of feeling capable is more important than the way in which it is achieved.




Skipping the Crawling Stage

The crawling stage holds important elements for the infant’s development in the near and distant future. Not all babies arrive at this stage at the same time in their lives. Some crawl for a short period while others crawl for a long time. There are infants who skip this stage and proceed directly to standing or sitting.

Research studies have found a connection between developmental motor delays and learning disabilities, but it has still not been determined that skipping the crawling stage leads to learning disabilities. In most cases children make up for what is missing in later stages.

It is important that the infant experience all the stages because in each stage, the foundations of the next stage are being built in terms of organization of the muscles, building up of bone fibers, the improvement of coordination and balance, coping with the gravitational field at different heights, stabilization of the shoulder girdle and hip joints, and more.

When the infant skips the crawling stage, one can discern that she has not gained experience with all of the movement elements found in crawling. In the Shelhav Child’Space Method, we arrange an environment and stimuli for the infant that will enable her to experience what she has skipped over, and we create conditions that allow her to gain experience in elements that she is missing. For example:


	Encourage her to climb up stairs on her knees or on her hands and knees, or let her go down the steps backward. When the infant goes up steps, she lifts one knee and places it on the next step, and then she reaches out with her hands, and, while leaning on her knee and pulling with her hands, she goes up a step. This action is analogous to crawling on the floor. The very use of the environment of the steps stimulates the infant to climb.

	Place the infant on her knees so that she can play near a stool and advance on her knees by pushing the stool. Standing on her knees gives sensory information about the knees, the lower legs, and the feet. Standing on the knees strengthens the muscles that stabilize the area around the hip joints and pelvis.

	Let the infant play on the lap of a parent sitting on the floor. In this way, the parent can encourage the infant to crawl over obstacles—which are the parent’s body itself.
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Climbing steps
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Looking into a toy box
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Crawling over a parent’s legs





Space, Mother, and Me

It is impossible to separate out the motor, emotional, cognitive, and social elements at any given stage of development. The development of one element is intertwined with the development of other elements, and the infant’s well-being is dependent on his total abilities in all the elements and on the quality of support and dialogue that he receives from his parents.

For each movement, there is an interactive and a physical aspect. For each experience the infant has with another person or with his own body in space, an unconscious experience is created on the nonverbal level, which is remembered by the body. Behaviors reflect the mere tip of what is happening within. For each sensation, there is a physical and emotional quality at one and the same time.

In the process of learning to crawl, the infant continues to widen his world scope. For the first time in his life he can distance himself from his mother on his own initiative, and then return. This is an important stage in the process of establishing the infant’s self as separate from his mother.

Erickson (1999) maintained that every healthy infant must separate from mother’s and father’s embrace and move on from being a body held in the parent’s bosom to becoming a separate entity. This transition involves relinquishing that secure status and is accompanied by feelings of fear and worry.

The physical distancing from the parent that occurs in crawling is an expansion of the distancing that the infant experiences earlier in the turning-over stage. It is connected to two systems in emotional development (Bowlby 1977): on the one hand, there is attachment (mainly with the mother); and on the other hand, curiosity and inquisitiveness.

A healthy tension between these two systems is important for normal development. In a healthy relationship the parent is a “lighthouse” for the infant: the infant moves away and every so often looks back toward the lighthouse in order to know where he is in space and to feel secure knowing that he has a safe harbor to return to. If the connection is not healthy, the infant will be afraid to separate from his parent and will hesitate to move away to explore, or, alternately, he will separate from his parent without maintaining eye contact. Parents can help this process by allowing their child to crawl away from them, and by being there when he looks for their assurance or asks to come back to them. Parents need to learn how to envelop their child even when there is no close physical contact between them. There is a need for eye contact, for speaking to him or making sounds, and for setting limits.

As the infant begins to move in space in different ways, he improves his spatial perception. He can express his temperament by moving quickly or slowly as he chooses. He approaches objects all by himself, and so his exposure to the world expands. He learns to choose by himself which object he would like to explore. It is important that parents respond to this exploration by their child, and, in this way, contribute to and foster his development. But these things must be done in the right dosage and without drama. It is natural for the infant to crawl and move away, and it is helpful for his parents to show that they are happy with their baby’s achievements.

Because the infant is more active and his physical and personal presence is expanding, he begins to comprehend that the other is not just separate from him in body, but also in mind. He understands that mother has her own space. At this stage the infant learns to distinguish between the focus of his attention and the attention of others. When he wants to attract the attention of those around him, he does this by pointing (since he cannot speak yet). This is a preverbal stage. Pointing creates a focus for joint attention. The infant’s space grows not only in the physical sense—he can move around in his surroundings—but also in the understanding of the human space around him.




Movement in Space and Its Influence on Function

The Development of the Sense of Sight

Along with the development of crawling, the cells in the eyes responsible for identifying shape, color, and sharpness mature, and the infant is capable of seeing her environment just as an adult sees it (Brown 1990). The sense of sight holds great importance in motor development because it is part of the proprioceptive and balance systems (Lee and Lishman 1975). In fact, vision plays a dominant role in learning new postural positions, and it helps regulate muscle tonus in the body. When the infant crawls, her eyes help her see her surroundings in several directions, and, in this fashion, she maintains her body’s balance.

The balance system is activated in crawling, and coordination among the six groups of eye muscles that are reactive to movement improves. The eyes are required to react in several ways to the variety of movements and to turn to look in several directions. The brain learns to coordinate between eye movements. The processing in the brain of information that comes from each eye and its integration creates a sharp picture that has depth, which results in the development of three-dimensional vision.

Efficient eye coordination allows the infant to focus on objects around her and to track them, which enables her to investigate them and to move toward them with precision.

Spatial Perception

Spatial perception includes visual and cognitive elements. This term describes the ability to evaluate how objects are organized in space and what the relationship is among them and between them and the observer. This ability includes distance, size, height, and depth perception. Spatial perception is not present at birth; rather, it begins to develop at about five months of age. It is a development based on the wealth of experiences that the infant undergoes even before she begins to move independently in space. Lifting the infant in your arms, lowering her again, taking her for a walk in the pram, turning her over onto her back and onto her belly, and so on prepare her to understand the meaning of the relationship of distance and height.

Infants who learn to crawl know not to go on a glass surface through which they can see a deep hole below. This indicates that at a very early age they already have a sense of depth.

The development of spatial perception gains great momentum when the infant begins to crawl. Crawling supplies movement, auditory, and visual stimuli, and these sharpen depth perception, the ability to estimate distance, and the ability to see in three dimensions (Gibson and Walk 1960). As the infant gains more spatial movement experience, we can observe the development of a growing sensitivity to detect changes in the environment and to adapt her activities precisely to these changes (Bertenthal 1996).

An important method for developing depth perception in this stage is going down steps backward. This activity directs attention to a movement that is not accompanied by sight. The navigation of the movement is done based on a spatial map stored in the baby’s memory. The parent can accompany this movement and help the infant feel confident that she will not fall even though she cannot see the next step.











Jordan

Jordan, an eight-year-old girl, is a good student from an ultraorthodox family. Her mother, Leah, who brought her daughter to me, tells me about behavior problems, including outbursts of anger and difficulty in carrying out tasks such as going over an obstacle and jumping from heights, even a low height. When Jordan needed to get out of the car, she asked for a helping hand. She did not go outside to play at recess in her schoolyard, and did not participate in games with the rest of the girls.

From these descriptions, I suspected that Jordan’s spatial perception had not developed at the same time as her other motor systems. I began

by mapping her body by way of deep touch in her shoulder girdle, along the length of her back, and in her hands. I focused for a longer time on her legs and mainly on her feet. In this fashion I clarified for her the image of her body boundaries, and I established the information channel that comes from the soles of her feet, which provides her with balance and stability.

During the lesson I provided her with movement tasks that required the organization of her balance and use of her eyes, as in turning over and crawling under a table.

When I work with children, I use playground games that the child can play with friends. For Jordan I selected a game called “Four Sticks.” I placed four sticks about a foot apart on the floor, and I gave her my hand and said to her, “Let’s step over the sticks together!” When we finished the course, we turned around and did it again. To my surprise, she gave me her other hand to go through the course. I understood that holding hands was meaningful for her. We repeated the course several times until she chose to do the course without holding my hand. We did the same course walking backward, walking slalom style, running, hopping, and jumping.

Gradually I increased the distance between the sticks. It was amazing to see her happy expression and to hear her shouts of joy accompanying these achievements.

After several lessons, Jordan’s mother reported a substantial change in her daughter’s behavior. The angry outbursts grew fewer and fewer, and she argued less with her two brothers and her sister. Another change was that Jordan went to school more willingly.









The Development of Play Skills

The infant develops his perceptual skills in his physical world, and he does it through exploration. Understanding the relationships between objects in space allows him to perform increasingly complex manipulations, and in this way, he develops his play skills (Rochat 2001). In play he expands his awareness of his body boundaries and his separateness from the objects that he is exploring. The infant experiences touch through textured objects, and he copes with their weight, their volume, and their size. The objects make sounds, and they have different tastes and temperatures. All of these nurture his developing mind. It is worthwhile, therefore, to offer the infant a variety of play possibilities and experiences in space.

Language Development

Babies at around five to seven months begin to play with making sounds, not only for purposes of expressing their bodily and emotional conditions. They begin to babble syllables like “ba-ba-ba,” “na-na-na,” and “dee-dee-dee.” These sounds are similar in all languages, and within them appear the most common syllabic patterns found in all human languages. Gradually other consonants appear in addition to these syllables. This blend produces gibberish, which mimics sentences (Pinker 1994).

Why are these vocalizations so important? Infants are equipped with a series of neural commands that enable them to move their speech organs—the lips, the pharynx, the tongue, the throat, and the chest—in movements that affect the voice. They discover the movements and learn how to produce various sounds. They play without purpose with the various sounds and tones, and they listen to their own vocalizations, thereby writing their very own “user manual” (Pinker 1994).

Acquiring language happens at the same time as movement develops, and often it is possible to notice that while moving the infant produces sounds that reflect his emotional state: pleasure, difficulty, frustration, triumph, and so on. With the acquisition of new motor skills, the variety of audible expressions expands and influences communication and the development of language skills (Iverson 2010).

Motorically speaking, in crawling on the back, on the belly, or on hands and knees, the spinal curves are established, and control of head movements develops. Coordination and the ability to differentiate the movements of the limbs also develop. At the same time the ability to differentiate movements of the mouth and speech organs develops.

The juxtaposition of events is not coincidental. The stabilization and strengthening of the torso and neck enable the larynx and the diaphragm to move freely while producing sound. The differentiation of the body organs and those of the mouth represents the same kind of maturation of brain development. Bringing objects to the mouth also helps in designing the image of the mouth in the infant’s brain and causes further use of the mouth.

In terms of his social development, the infant is capable of using crawling to initiate communication. He can move toward a person in his surroundings and communicate with him by way of facial expressions, hand signs, and body language. Until now, the world came to him; now he is the one who can go out to the world.











Evan

Eight-month-old Evan, whose mother is a lawyer, is his parents’ second child. Evan, seated in a stroller, was brought to me by his mother. She told me that she is worried that he is not yet crawling. When I asked if he is turning over, she answered, “Sometimes.” During the conversation, Evan sat in the carriage without showing any interest or involvement in things around him. He was passive; he did not play with a toy, and he did not initiate any contact with his mom or with me. When the mother began to elaborate on the differences between Evan and his older brother, I cut off the conversation and turned to Evan. I held his hand, I told him my name, and I pointed to him and said, “You are Evan.” I pointed to his hand and said, “This is Evan’s hand,” and I even counted his fingers. In this way I created communication that allowed for contact and a common interest in counting his fingers. Deep touch and the investigation of his fingers also helped attract his attention. He looked at my eyes and at my lips as I spoke, and he even moved his lips as I counted his fingers—a kind of beginning of vocalization.

The mother was amazed when she saw his lips move. At this stage Evan extended his hand, pointed toward the toy shelf, and made crying sounds. The mother immediately approached the shelf and took a toy. She asked him, “This one?” and she gave him the toy. She told me that the same scene often repeats itself: Evan uses her to get what he wants. She added that also, at home, Evan cries when she puts him on the floor. When she seats him on the floor, she has to hold him up, since he falls and does not know how to use his hands for support. All these things lead to his spending most of his waking hours in the carriage.

Evan had a limited repertoire of movement in space. In the first two meetings we focused on touching, which teaches him the boundaries of his body. Through play I brought him from his back to his belly and back again via his side, once with his hand leading and once with his leg leading the way. Evan demonstrated pleasure in movement, and the mother received guidance in how to review these movements with Evan several times a day.

Gradually Evan learned to stand on his knees next to a stool. This stance teaches body stability in a new position—mobility of the pelvis, which goes down and up in a manner that helps deal with balance and fosters dynamic posture.

I demonstrated drumming on the stool by alternating changing rhythms for Evan, in order to encourage use of his hands and movement of his shoulder girdle. These are pre-crawling movements, and all of these elements will serve him down the line in the movement of crawling. While playing, Evan pushed the stool forward, and in a spontaneous way, his knees moved forward with the stool. From this move it was not far to crawling on his hands and knees.

The new movements that Evan learned in the lessons were accompanied by speech with an emphasis on the lips’ movements close to his face: “Look how nicely you are pushing the chair,” “Going up and going down,” and use of changing rhythms like “Clap, clap, clap your hands.” The voice and the rhythm blended with the body movements and enriched his learning.

Learning is integrated when several channels are stimulated at the same time. As he learned movements and positions, the variety of Evan’s vocal expressions also expanded. At the end of six meetings, Evan began to move in space, and a considerable change occurred in his liveliness. The mother reported that he cried and complained less.

The new situation created a change both in Evan and in his mom. Evan experienced a new sense of self that was expressed in more initiative and enjoyment in movement. The mother developed an acceptance of separateness from her son.

The mother was surprised to learn that Evan’s learning to crawl produced such a significant change. From a passive and dependent child, he became a vivacious, mobile, and communicative little boy. She further told me that, to her joy, Evan began to show interest in books and in pictures.

I explained to the mother that the process that she witnessed belongs to the Shelhav Child’Space Method. The lesson’s purpose is not to teach Evan to crawl or to reach one of the developmental milestones; rather, it is meant to offer him exposure to pleasure from play in movement and to instill confidence in his own abilities. All these encouraged him to explore his body and surroundings on his own, which resulted in his ability to crawl and to sense pleasure in being active. The experience of success and pleasure is the catalyst for future development.






Play and Developmental Stimulus


	Bare feet will enable the infant to push against the floor with greater efficiency by using the forces of the floor.

	Conditions in the surroundings promote crawling. In order to enable the infant to develop the ability to crawl, suitable environmental conditions are very important.

	Exposure to varied crawling surfaces, such as rugs, sand, grass, flooring, and inclined surfaces, provides the infant with varied tactile and kinesthetic experiences that allow the brain to receive rich sensory information through the body. A hard surface is preferable to soft surfaces because it provides a clearer stimulus and because the infant can push her body against the floor more efficiently (pushing the floor supplies a stimulus to the proprioceptive system).

	Challenges in crawling: A challenging environment enables the infant to develop stability, to develop her vestibular system in movement, to strengthen the shoulder girdle and back muscles, and to develop contralateral coordination by crossing the body’s midline. The challenge can be an obstacle such as the parents’ legs, or pillows, or steps (use of the dimension of height), or navigating under a chair or table, or crawling on an incline.

	Play and movement in space: When an infant begins crawling a crawl of her choosing, a whole world opens before her. The infant has already experienced her body in space. She has already accumulated knowledge and experience and can lift her head and turn over. She also has many experiences from the ways in which her caretakers lift her into their arms and hold her. And, nonetheless, the experience of self-propulsion in space is new, intriguing, and exciting. Moving forward is usually done in order to reach an objective: it is movement toward a parent, a sibling, or a beloved toy. Behind a movement like this is a hidden motivation, and while playing with the baby, the parent can use this motivation to encourage the movement.



As in all motor learning, acquiring crawling skills is also accomplished by a process of trial and error. The crawling stage demands coordination among body parts, an ability to cope with balance, dynamic posture, differentiation of movements, and more. For this reason, it is natural that the infant will feel frustration in the learning process on her path to efficient and gratifying crawling. It is vital for the parent to be at the baby’s side in those frustrating moments, allowing the infant to deal with the new reality by herself, but available to lend a helping hand if she sees that the challenge is too difficult.

This new reality in which the infant moves on the floor worries some parents. They worry about dirt, obstacles, exposed knees, and more. There are parents who try to provide their infant with a comfortable and uncluttered environment for crawling: a rug or a soft surface. Some purchase special accessories that will protect the infant’s delicate knees. Actually, there is no need for any of these. The natural environment is the ideal environment for learning to crawl. An infant who crawls in the living room of his house will experience a soft surface like a rug, a cold hard surface like a floor, and perhaps will chance upon some scattered toys on the floor or a pillow that fell from the sofa. It is precisely this dealing with varying surfaces of different hardness and temperature, as well as encountering obstacles in her path, that encourages the infant to learn that the world is full of changes and she must adapt to them. Crawling in such an environment improves the baby’s movement, since in these changing conditions, she matches her body to the particulars of the environment. There is no need to worry about the infant’s knees or the soles of her feet. Her bones are soft, and so she does not feel pain as she crawls on her exposed knees or when she stands on them.

In houses where there are no steps, it is advisable to create conditions that allow for movement similar to stair climbing, so that the infant can climb up and go down steps on her knees. One can use stools or boxes for this purpose. One can put a toy on the upper step that will arouse curiosity, so the baby will want to climb and reach it.




Lesson 5. Crawling on the Back

Crawling on the back is one of the early activities that help the baby advance in space. In this activity the shoulder girdle, the shoulder blades, the pelvis, and the feet are used for advancing on the back.


	Lie on your back with your legs slightly apart.
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	Be aware of the contact of body parts with the floor and of the way you are breathing.

	Bring your feet to standing. Lift your right leg and bend it toward your belly. Lower it to the floor several times.

	Repeat this movement and let your leg fall. Let the lower leg hang down. Where does the sole of the foot fall and how does the foot imprint the floor? Repeat this action with your left foot.

	What is the difference between the two legs? Which foot has the clearer movement while lowering it to the floor?



Even in simple movements such as these there is a difference in flexibility and clarity between the two sides.


	Leave your feet standing, legs apart, and lift your pelvis by shifting the weight to your feet. Notice how high the pelvis lifts off the ground.

	What part of the body receives the weight as a result of lifting the pelvis?

	Lower your pelvis. Repeat lifting and lowering your pelvis several times.
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	Leave your pelvis on the floor. Lift your right shoulder blade and lower it several times. Try it with your left shoulder blade as well.
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	Bring your pelvis toward your feet and then bring your shoulders toward your feet in the same direction. There are two ways to do this action: one is with the pelvis placed on the floor, and the second is with the pelvis lifted. Try these two possibilities.



The activity of crawling demands cooperation of the shoulder girdle, the torso, the pelvis, and the legs. The infant prepares himself for crawling by moving body parts separately and by learning what he can do with each part. He does this without knowing where this will take him. For example, playing with his shoulders and shoulder blades helps him to gradually know the movement possibilities of this area. At the same time, he combines movements of other body parts, and through trial and error, a more complex and improved movement system develops.

In this lesson we unpack these movements down to their basic elements, and after several stages we reunite the elements to form a movement structure that has functional meaning, such as crawling.


	Take several steps to the right with the soles of your feet. Notice that the pelvis, reacting to this, also moves to the right. Continue stepping to the right and be aware of the side flexion that is forming between the pelvis and the ribs. If you include the shoulders in this move, you can crawl in a circle, pivoting around yourself. Repeat this experience to the left.
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	Pay attention to the difference between the way that you pivot in one direction and the way you pivot in the other, and how easily you move to each side.

	Lie on your belly. Place your right ear on the floor and place your hands near your face. Slide your left knee on the floor along your left side so that your thigh comes close to your belly. Straighten your leg again.

	Notice the curve that is formed in the spine and the lifting of the left side of the pelvis. Let this side of the pelvis lift and observe the rotation occurring in the pelvis and torso. Place your head on your left ear and repeat the movement with your right leg.
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	Notice which side of the spine reacts more readily (everyone has a side whose movement is easier).

	Do this movement once with your right leg and once with your left and notice the differences.

	Place your head on your right ear, left knee bent to the side. Slide your right arm on the floor above your head and straighten it, as much as possible. Straighten your arm and bend it several times. Be aware of how your shoulder moves and the way your chest moves.

	Lie on your back again. Bring your legs to standing and bring one knee toward your belly. Check how close your knee can come to your body now. Bring your second knee close to you and compare your ability to bring each knee close to your body.

	Lift your pelvis from the floor and move toward your feet with your shoulders.
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Is the movement easier to do now?


	Notice how your hands get closer to your ankles. Those of you who have come really close can grasp each ankle with all five fingers. (Keep your thumb together with your other four fingers.)

	Keep holding the ankles and move your pelvis in such a way as to distance it from the floor and bring it closer to the floor. Do this at varying speeds.
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	Lie on your back and notice the influence of the movement on how your body is resting on the floor and on the contact of your body with the floor.

	Step to the right and left, pivoting your body as you did near the beginning of the lesson, and check how you feel doing this movement now.






Lesson 6. Crawling on the Belly

Crawling on the belly requires the infant to coordinate between hands and legs and between the right and left sides of the body, just as in walking, but without the need to resist gravity. This activity is similar to the crawling that is characteristic of reptiles.


	Lie on your belly. Place your right ear on the floor, both hands near your face with your elbows bent. Drag your left knee along your side toward your belly.

	Notice how much rotation is happening in the pelvis. That is, the left side of your pelvis is lifting up and the right side remains on the floor. In this position, the weight transfers to the right side of the body.

	Be aware of the curve forming in the spine.

	Straighten your leg and notice any changes in the position of the spine. The bending of the knee creates a curve, and straightening the leg straightens the curve.
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	Repeat this movement several times, and each time, notice any changes.

	Place your left ear on the floor and drag your right knee toward your belly. Pay attention to any differences in the response of the spine to the movement of the leg on the left side as compared to the right. On which side is it easier to drag your leg toward your belly?

	Place your right ear on the floor and slide your left arm upward on the floor and back again. Notice how much your elbow straightens and to what extent your shoulder and shoulder blade permit this movement. What texture do you sense under your hand? Pay special attention to this sensation.
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	Place your left hand standing in line with your shoulder girdle and lift your elbow. (See the photo on page 147.)

	Notice how high the elbow can rise and then let it fall toward the floor.

	Can you hear the sound of the elbow falling? Lift your elbow up quickly and lower it slowly, and now lift it slowly and lower it quickly. Play with lifting and lowering your elbow, varying the speeds and rhythms.

	Do the same movement on the other side.
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In this movement we are separating the movement of the joints of the hand, the arm, and the shoulder. This differentiation improves the ability of each joint individually and clarifies our image of the ways we use our hand. While this may sound a bit far-fetched, we are actually arranging for the system to get to know fine motor skills, which eventually facilitate writing or playing an instrument, for example.

Pay attention to the instruction to play with different speeds and rhythms, since these too are elements of variation in movement.


	Place your right ear on the floor and stand your left hand in line with your shoulder girdle, with the elbow toward the ceiling. Drag your left leg toward you, and at the same time slide your head toward your left knee through the “window” formed under your left elbow. Notice the change in the curve of your spine, and especially allow your chest to round in this movement. Repeat this movement and bring your knee and head close to each other at the same time. Do this movement on the other side.
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	Place your right ear on the floor, elbows bent and hands near your head. Drag your right knee along your side and back again several times. Notice the curves that are formed in the spine: as opposed to the curve in the shape of the letter C that was formed in the previous movement, we now have curves in the shape of the letter S. The upper part of the S is made up of the curve from the head to the chest, and the lower curve is composed of a curve from the chest to the pelvis. The purpose of this movement is to create flexibility in the spine that will facilitate the crawl in the upcoming stages. Repeat and drag your left knee upward toward your head. Can you sense a response and a flexibility in your hip joint and torso compared to the previous movements?

	Repeat these movements on your left side.

	Place your right ear on the floor. Bring your left knee toward your belly. Lift your left heel and place your big toe on the floor. Push the big toe toward the floor and advance a bit.
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	Notice how the push passes through the spine to the head. Repeat the movement several times, and with each repetition, try to identify the direction of the push that will influence the forward movement of the body. You can also do the pushing movement by applying pressure with the entire inner side of the foot. Sometimes there is a need to also push with the knee in the same direction. There are several variations for advancing in which the lower body half pushes the entire body forward. Each baby chooses the variation that is comfortable for him. Take care that your hands do not interfere with your moving forward.

	Try another variation. When you push with your left leg, straighten your right arm in front of you. Repeat this action while straightening your left arm. Notice which arm helps more to move your body forward. Repeat this movement on the other side. Notice which parts of the arm are most helpful: the hand, elbow, the whole forearm.



The readiness of the chest for movement is important in crawling. In order to coordinate the hands and the legs, we separate the movement of the hands from that of the legs, let them move separately, and then move them together in synchronized movement.


	Place your right ear on the floor, with your elbows bent and hands near your head. Bring your right knee close to your belly along your side, lift your right heel, push your big toe, and move forward. Once you have found the direction of the push, you can use your hands to help you along. Notice that as a result of pushing with your foot, your head responds by turning to the other side, and the S curve straightens out. Does this direction enable you to move forward? Move forward alternately by pushing your foot when your head turns toward your leg and by pushing your foot when your head does not turn toward your leg. Use different variations for pushing with your foot: from your big toe, from the inside of the foot, from all the toes, and so on. You must find the way to synchronize the movement of the lower half of the body with the upper half. This is crawling on the belly.






Lesson 7. Crawling on Hands and Knees

Crawling on hands and knees with the feet on the floor requires implementing a movement that opposes gravity. Differentiation of the two sides of the body develops in this crawl—between the hands and legs and between the head and the torso. This is a preparation for contralateral movement, which is related later on to walking.


	Lie on your back. Pay attention to your breathing. Notice the area of your chest and the movement of your ribs when you breathe in and breathe out. Does movement take place in your belly area? Where does the greatest movement take place—above the navel or beneath it? Store the sensation in your memory, so that you can compare it to the sensation at the end of the lesson.

	Lie on your belly, with your right ear on the floor and hands near your face. Drag your left knee toward your belly along your side. Notice the curve formed in the spine.
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	Move your head to the other side and drag your right leg toward your belly. Compare and notice which of the two legs moves up toward your belly with greater ease.

	Place your right ear on the floor and bring your left knee toward your belly along your side. Lean on your elbows and forearms, lift your pelvis above your left shin, and at the same time, bring your left knee under your belly.

	Repeat this movement several times, and then do it on the opposite side.

	Place your right ear on the floor, and bring your left knee under your belly. At the same time, lift your pelvis over the left knee and let it come closer to your heel. Allow your arms to help you. Gradually let your pelvis continue moving left toward the floor. Repeat this movement several times. The pelvis goes over the heel and lowers to the left.
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Moving the pelvis right and left and bringing it over the knee and lower leg create greater mobility in the joints of the spine, in the chest, and in the shoulder blades. This flexibility is necessary for the development of crawling. At the same time, the muscle tension involved in these movements becomes organized so that the chest can rise and fall more easily with each breath. The diaphragm becomes capable of moving more easily as well.


	Rest a bit and return to the same position—the pelvis above the left heel. Bring your pelvis to the right toward the floor, with your right leg remaining straight and stretched out behind you. After several repetitions, move your pelvis once to the right and once to the left. Let your head move in the opposite direction—when the pelvis faces left, the head faces right, and vice versa.
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	Allow the chest and the movement in the ribs to help your head and pelvis move: the ribs on the left side fan out as the pelvis faces left, and they come together as the pelvis faces right. Notice how the movement of the pelvis and head allows movement in the chest. Repeat this movement on the other side.

	Do this movement with a bent knee, once to the right and alternately to the left.

	Rest, and while resting, notice the ease with which you are breathing now, both in the chest and belly. Keep resting for several minutes and pay attention to the influence of the movement on the expansion of the chest.

	Place your head on your right ear. Bring your left leg along your side toward your belly. Lift your pelvis over the left heel and let your right knee join your left so that both knees are now under your belly.

	Lean on your hands and lift your pelvis.

	“Walk” with your hands on the floor to the right and to the left, and keep your knees fixed in their place. Now you are moving your hands in relation to your knees. Previously you moved your knees in relation to your hands. In both movements, one half of the body moved, and the other half remained in its place.
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	Lie on your belly, and place your right ear on the floor. Lift yourself up onto your knees and hands as before, and take some steps backward and several steps forward—and you are crawling!
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	Lie on your back. Notice how you are breathing at this moment and compare this breathing to the beginning of the lesson.







6

The Transition to Sitting Up
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The infant who has succeeded in sitting up independently has developed his spatial orientation, his motor ability, and his ability to cope with ground reaction forces. He has experienced an initial process of separation from his parents, which has brought him to an improved exploration of his surroundings as well as a broadened awareness of his own body.

The position of sitting up brings him closer to social groups, to his family, and to his peers. Sitting makes him more available for interaction with the people around him. He also develops his ability to imitate facial and bodily expressions of those around him. This phenomenon supports interpersonal contact and mutual communication and builds trust and prosocial behavior.

When we think of sitting or when we imagine ourselves sitting, most people think of it as a static position. Actually, sitting is not static at all. When we sit in any position, there is constant movement, even if it is tiny, and this movement enables stability in sitting.

The importance of this developmental stage is not the actual sitting, but the freedom to move from one position to another—to sit up and to then move out of the sitting position. The following elements are involved in the transition to sitting and in sitting itself:


	coping with balance

	the muscles responsible for flexion and extension of the torso that operate against gravity

	free movement of the head

	rotation

	the stabilization of the shoulder girdle

	hands—available to give support and free to act

	the pelvis and the legs—serving as a support base

	the motor organization of the body parts






The Advantages of Sitting Up

The very act of sitting up helps in the maturing of the posture and vestibular systems. In sitting, the head is set upright on the torso, giving it a smaller support base than while lying down or crawling.

Sitting is not entirely static. There is a gentle rocking forward and back of the center of gravity, called postural sway. This swaying supplies a constant stimulus to the vestibular and proprioceptive systems (Godoi and Barela 2008). Swaying also stimulates the agonist and antagonist muscle groups (Williams and Woollacott 1997), an appropriate response that serves to maintain balance. A month-old infant is already capable of partially recruiting muscles that will serve her in the future in reactions of balance and posture (Roncesvalles et al. 2005). The stimuli that she receives at the later stage of sitting helps her continue to develop control in reactions of stabilization.

When an infant is capable of remaining seated without support (pillows, the parent’s body, or other props) for ten seconds, this indicates that her systems are in the process of maturing, and that she is ready for a new and intriguing stage in her development.
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Postural sway


The Shelhav Child’Space Method recognizes that each infant has his or her own personal rhythms as well as a unique learning style. Therefore, we must discern with sensitivity when it is right to wait for an infant to sit up on her own and when it is worthwhile to sit her up in order to allow her to become acquainted with this position. It is not our purpose to hurry an infant to sit up when her systems are not yet ripe for it. If you have placed your baby in a sitting position before she can sit up by herself, it is important to supervise her carefully.




Sitting Positions

Varied sitting positions allow the infant to move and organize himself in changing situations.


	Sitting with legs in front of the body: sitting on the pelvis with both legs spread apart in front. Often this is the baby’s first sitting style. The infant maintains stability by means of a wide support base. The body’s pose is symmetrical, with the legs and arms at either sides of the body and the torso in the middle. This position does not require a great deal of adjusting for balance.
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Sitting with legs in front



	Side sitting: sitting on the pelvis with one leg bent in front of the body and the other one bent behind the body. More weight shifts to the side of the pelvis connected to the leg in front. In order to keep balance and to keep the head upright and centered, the spine must organize into a side curve to form a C shape, and the chest and ribs are in an asymmetrical position. This sitting style requires coordination among body parts: the arms, legs, chest, spine, and head. Infants often support themselves with one hand, leaving the other hand free to play and investigate.
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Side sitting



	W sitting: sitting on the pelvis with knees bent, lower legs and feet turned out to the sides, and hip joints in forward flexion. This style of sitting offers a wide base of support; however, it limits the range of movement in the hip joints. The axis of movement is mainly forward and backward, with little rotation of the torso. This position frees both hands for play. There are infants who only sit in this way, and it is advisable to teach them other sitting styles.
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W sitting



	Sitting on the knees (Japanese sitting): the shins and the tops of the feet are on the floor, with the knees folded and the pelvis seated on the soles of the feet.
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Sitting on the knees (Japanese sitting)



	Squatting: sitting on the soles of the feet with bent knees and with the pelvis suspended. The weight of the body is free for forward movement and for rising to a standing position.

	Sitting cross-legged (tailor-style): sitting on the pelvis with the legs crossed in front of the body. This style allows great freedom of movement in the joints and enables good coping with balance. The muscles of the torso and feet act to stabilize the skeleton.
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Squatting
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Cross-legged sitting





The Importance of Side Sitting

The richer the infant’s movement repertoire becomes, the more possibilities he has at his disposal for dealing with changing situations. In side sitting his spine is organized in such a way that his eyes can look at the horizon and scan his surroundings. The head balances itself above the center of gravity and helps maintain balance. In order to keep the head vertical and stable, the body needs to organize itself asymmetrically: the ribs expand on one side, and on the other side they come closer together. The shoulder girdle also adapts to this position: one shoulder is higher than the other, which is slightly lowered. Weight shifts to one side of the pelvis, with one thigh turning inward and the other turning outward. One bent leg lies on its outer side, and the other on its inner side. The muscles on one side of the torso shorten, and the muscles on the other side lengthen. Asymmetry is present in the skeleton as well as in the neuromuscular organization.

In this position the baby can shift her legs from one side to the other while the head remains in the middle, with the body adjusting accordingly.

This position is an important stage in the development of control of the activity of the hands. The infant leans on one hand, and at times uses the other hand for play.

The only body part that is symmetrical in this position is the head, and there is great significance to its freedom of movement. The head houses the visual, auditory, olfactory (smell), and gustatory (taste) senses, and the inner ear contains tiny organs that control balance. The senses work at their best when the head is in a vertical position. Extension reflexes direct the head so that the eyes remain horizontal and their gaze parallel to the floor.
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From lying to side sitting via rotation


Righting reactions are important for establishing spatial orientation. They are automatic responses directed at keeping the body upright. In side sitting the head is positioned above the spine. If we were to stretch an imaginary line between the ears, this line would be parallel to the ground. Any change in the head’s position leads to enlisting the righting reactions, which return the head to the upright position. This, in turn, also brings the torso to an upright position. The system responsible for these reactions is the balance system. This system receives information from the tiny balance organs in the inner ear, from the visual system, and from the somatosensory system.

We often notice that an infant in a side-sitting position favors one side over the other. It is important to determine whether this is due to a preference or to a difficulty. A Shelhav Child’Space practitioner will check whether the difficulty stems from the hip joint, the spine, the shoulder girdle, or the neck.

Side sitting offers children who tend to sit with a rounded back an opportunity to sit with a more upright torso, because rotating the pelvis activates the righting muscles. Side sitting serves as a good point of departure for forward movement, sideways movement, and standing on all fours.

The Shelhav Child’Space Method encourages infants to sit in a side-sitting position. It uses this position to improve and clarify spinal movement, to activate the agonist and antagonist muscle movements of the torso, to organize balance, to enable a smooth transition from one position to another, and to strengthen the mutual connections among movements of the head, torso, and legs.




Using the Hands in Sitting

Hands maintain balance in sitting and in transition to and from sitting. So using the hands is very important in all sitting positions. Every time an infant loses his balance, it is important that the hands be free to spontaneously reach out, so that he can lean on them and broaden his support base.

The spontaneous reaction of the hands to a loss of balance belongs to the group of automatic reactions known as equilibrium reactions. When one hand is leaning and the other hand is available, and each hand fulfills a different role, differentiation of the movement of the hands is achieved. One hand helps carry the body’s weight. In this way the muscle mass and shoulder girdle are built up by bearing weight. The other hand can manipulate objects for play and exploration. This ability to differentiate between the actions of the two hands is an expression of processes that take place in the brain. Previously, stimulation of areas of the brain responsible for hand motion caused simultaneous movement of both hands. Now, in this stage, there is a division between the areas in the brain for the right hand and for the left hand, and they can operate separately and in coordination. Repeated experiences with these activities establish the ability also to differentiate the two hands in more complex activities such as playing with a ball, writing, and typing.

All styles of sitting offer a situation in which the infant’s head is upright and he can see what is happening all around him. His hands gradually become more available for play, for investigation of his surroundings, and for communication with others.




The Movement Process

The outset of movement development lies in the repertoire of stereotypical movements. The infant repeats these movements again and again, and they help to build connections in the nervous system and embed reflexes. Gradually, voluntary movement develops along with the expansion of the movement repertoire. Hand movements become freer, each elbow can bend and straighten independently of the other, and the infant gains control over transitions from position to position. The improvement in timing and coordination of body movements, the appearance of righting reactions, and the strengthening of the skeleton and muscles all enable the infant to transition to sitting, to maintain this position, to act within it, and to learn to confidently move out of it.

The maturation of voluntary and deliberate movement carries with it motor and cognitive developments that are intertwined with one another: the transition from global to differentiated movement, and the transition from reflexive to deliberate movement.




From Global Movement to Differentiated Movement

Early in life the infant moves her entire body without differentiation: the torso rounds, the knees come close to the belly, and the arms bend in a position that is reminiscent of the fetus in the womb. This is global flexion. When the infant extends her body, her back becomes erect, and her legs and arms straighten. This is called global extension. Anyone who tries to sit up in either of these two positions will soon discover that it is impossible. The maturity of the nervous system allows the infant to differentiate between the movements of her upper body and those of her lower body—for example, by sitting with her torso and arms extended while her legs are bent.

Later she is able to differentiate between head movements and movements of her torso, and this creates degrees of freedom that allow her to move her head to the right, to the left, and up and down while sitting. If there is no differentiation of the head and torso, turning the head could lead to loss of stability.

An additional differentiation develops between the two sides of the body. At first, both hands and both legs work together and do the same movement. For example, the infant will bring both hands toward a toy hanging in front of her, or she will grab her bottle with both hands. Differentiation between the two sides of the body creates the capability for each hand and each leg to make a separate movement. For example, the infant is able to side sit with one leg bent in front of her and the other leg bent behind her, and at the same time she can lean on one hand for support while her other hand is available for play.

This ability to differentiate between two sides of the body also enables her to crawl on all fours and, later on, to walk. When she grows older, this ability will enable her to write, to draw, and to drive.




From Reflexive Movement to Intentional Movement

Along with the transition to sitting, another developmental process is underway: assimilating primary reactions that, until now, have been part of the movement system. These reactions are imprinted on the nervous system; the posture reflexes, namely the righting reflex and equilibrium reactions, which support the motor process, are introduced in their place. If the early reflexes are not assimilated, there will be a developmental delay in the transition to sitting. Here are examples of primary reflexes:


	asymmetrical tonic neck reflex (ATNR)—a reflexive movement in which the head faces sideways, and the arm and leg of that same side straighten out to the side while the opposing limbs are bent. As long as this reflex is present, the head movement leads the arm movement and fixes the head and arm movements together. The lack of differentiation between the movements of the head and the arm makes the transition to sitting up difficult, since each head movement in sitting destabilizes the balance system. There is also limited freedom of movement of the hands in ATNR for bringing the hand to the mouth or passing a toy from hand to hand.
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The ATNR position



	symmetrical tonic neck reflex (STNR)—a reflexive movement in which the head movement determines the position of the limbs. When the head flexes forward, the arms bend and the legs straighten. When the head is extended (toward the back), the arms straighten and the legs bend. Every change in the head’s position in sitting brings about a reaction of the arms and legs and destabilizes the balance.
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The STNR position
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The Moro reflex



	Moro reflex—a reflex that occurs when the infant is startled. The possible causes can be a sudden, strong sensory stimulus, such as a noise (auditory stimulus), a rapid change in the head’s position (vestibular stimulus), a sudden change in light or dark (visual stimulus), a strong pain, or heat (tactile stimulus). These changes are expressed through a quick and symmetrical movement of both arms. They are flung backward in extension and then rapidly gathered toward the body’s center in flexion. When the response is present, any sudden stimulus brings a quick reaction in the entire body and a disturbance in balance, in the hands’ free movement, in coordination, and in the ability to remain in a position of stable sitting.



The righting reflexes are the reactions that assist in the transition to sitting and prepare the basis for standing and walking. They develop when the primary reflexes, such as Moro, STNR, and ATNR, are assimilated (Goddard 2005). These reflexes are divided into two types: righting reflexes and equilibrium reactions. As opposed to the primary reflexes, the equilibrium reactions do not go through a process of assimilation, but stay active in the system and serve the person throughout his or her entire life.

These are some of the righting and equilibrium reactions:


	parachute reflex: When an infant experiences a sudden fall or when his body is jarred from its center of gravity, his hands extend forward to prevent him from falling on his face.
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Arms extended to prevent falling in parachute reflex



	segmental righting reflex: When an infant suddenly moves sideways out of his center of gravity, his head moves in the opposite direction from his body, and the body rights itself. Forty-four pairs of neck muscles are responsible for holding up the head. These muscles work in coordination with the eyes, with the inner ear, and with the tiny organs deep in the ear that are in charge of balance, to maintain vertical positioning of the head.
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Segmental righting reflex



	ocular and labyrinthine head-righting reflex: This is a coordinated reaction that enables the head to remain at the midline even when the movement of the body or its position leaves the midline. This reaction relies on visual cues and signals from the vestibular system to supply the brain with information necessary to avoid or quickly recover from disturbances of the head’s movement.






Sitting Infants Up Before They Are Able to by Themselves

The great joy that parents feel when they see their infant sit up is infectious. The baby who sits up joins the family and social circle. He can sit with his family at the dining table and join his siblings sitting on the sofa. This stage is a kind of rite of passage. As this is a joyous occasion, some parents find it difficult to restrain themselves and wait for the moment when the infant will use his hands, his feet, and his body to get to a sitting position on his own. They will place him on their knees or on the floor and prop him up with pillows to prevent him from falling over; or they use other props that encourage sitting with the idea in mind that they are speeding up his development.

An infant who is propped up before he is able to sit on his own lacks the capability to help himself with his hands for support and for transitions, and therefore will tighten up certain areas of his body in order to hold himself up in the sitting position without falling over. Usually he does not have the ability to extricate himself from the sitting position by himself or to change his position. He can either change his position with the aid of an adult or fall over to the floor. Actually, we often see infants in this situation burst into tears to ask for help. A movement inability like this arouses frustration and dependence and develops inflexibility in the infant’s torso.

An infant needs to learn to fall before he learns to sit. In natural development, this is what occurs. If we sit the infant up too soon, we deny him the important opportunity for trial and error in motor and social development (Reed 1982). Through trial and error, the infant learns to rely on his own abilities, and in this way the sense of his own autonomy—both bodily and emotional separateness from his mother—is established.

Some infants who have been placed in a sitting position prematurely will develop creative solutions for moving in space: dragging their body with the pelvis, for example—a kind of scooting—or jumping in the sitting position. These original solutions, even though they foster movement in space, are actually less effective than other movement styles. Such a style of locomotion leaves out an important element of differentiation between the two sides of the body. There is also less use of the hands to bear the weight of the body. In addition, the ability to adapt to changing surface conditions is hampered using these movement styles.




When Is It Desirable to Sit an Infant Up?

Each infant has her own developmental rhythm. In the transition to sitting up, there is a need to organize and coordinate many elements—neurological, motor, and emotional. In the transition to sitting up, we must let each infant find her way and her pace and not sit her up before she has found her way there by herself.

An exception is in cases of developmental impairment emanating from brain injury, when motor parts are not functioning in synchronization with the vestibular and coordination systems. When the emotional and cognitive systems continue to develop according to the infant’s chronological age, a gap opens between the pace of cognitive and emotional development and the pace of motor development. The infant could possibly experience frustration and a lessening of motivation to move. When we sit up such an infant with support, we nourish these systems and enable curiosity to take the lead in the desire for movement and for upright posture. The position of sitting fosters opportunities to cope with ground forces and with balance. Indirectly and by way of play, we can stimulate the motor and neurological systems to develop. It is therefore worthwhile for the parent to be vigilant during this stage, and to notice when she is promoting the infant’s development and when she may be interfering with spontaneous development.











Betty

I met Betty for the first time when she was a year old. She had been born in the 32nd week of pregnancy. Her condition was critical, and she was brought to intensive care. In examinations, doctors found that there were white stains in the dura of her brain, which suggested neurological damage, possibly including motor and visual impairment. At age one, Betty mostly lay on her back, and her movement repertoire was meager, with few variations. Touching her revealed high muscle tonus and strong extension in her legs. Her mother told me that in recent weeks Betty 
had begun to extend her arms forward, while her lower body remained without movement.

I chose to begin by encouraging use of her arms, thinking that I would see participation in the very place in which she demonstrated ability. I did this using deep touch for the purpose of mapping her hands and arms. I accompanied the touching of her fingers with counting them out loud to combine information from two sensory channels: auditory and proprioceptive.

I encouraged her to hold onto a rattle made of hard wood, so that her hand would receive clear information. I watched to see if she would shake the toy and how she would react to the sound coming from it. Betty enjoyed playing with the rattle and even brought it toward her mouth. I was pleased to see this response indicating curiosity. I suggested to her mother that she encourage Betty to hold rattles made of hard materials. My thinking was that an activity like this would enable her to clearly sense the toy and her hand, and that this would encourage her to move the toy more. This kind of experience will further lead to acquiring skills such as passing the toy from hand to hand, which will help her with eye-hand coordination.

Lying on her belly, Betty lifted her head for short periods of time, and even turned her head from side to side. She had difficulty holding her head steady over time as well as looking around her. It was difficult to determine whether her difficulty in steadying her head came from her visual impairment, from the lack of maturity of her vestibular system, from the poor organization of her neuromuscular system—or perhaps from all three together. Betty’s movement was still partly subject to the influence of primary reflexes, which inhibited her from spontaneous and free movement.

I chose to concentrate my work on improving the head’s upright position on top of the spine and on focusing her eyes on the horizon: in that way, her field of vision would widen. For this purpose I placed Betty in a seated position with her legs in front of her, her back supported by my belly. In this position I stimulated her righting reactions. These reactions activate the back muscles and bring the back upright. In this position

I was able to work on flexion and extension movements of the torso. Sitting in this way, Betty’s hands were free for play, and she learned to connect the movements of her hands, head, torso, and eyes. Gradually I noticed that her legs were also reacting to this position, and as the tonus in her leg muscles lessened, I was able to bend them.

My consideration in putting Betty in a sitting position was not only for the sake of her learning to sit up, but to stimulate all the systems that had not been activated in lying down: balance, posture, muscles of flexion and extension, head and eye movement, and maintaining the stability of the head.

In addition to motor changes, an exciting reaction occurred: Betty’s face expressed joy and curiosity. As the process continued, Betty acquired the skills to turn over from back to belly, which, for the first time, was accompanied by vocalization. Her motor achievements were accompanied by emotional expressions, which are an integral part of the developmental process of the infant. It is important for the practitioner and the parent to identify them.

The ability to keep her head steady and to maintain freedom of movement of her hands, which was achieved in sitting up, served Betty well as she continued to practice turning over.
















Max

Six-month-old Max is a firstborn, and he has just learned to turn over. Max is a smiling baby who loves to be with people. His parents thought they should let him enjoy his social encounters, and so they sat him up so he could see everyone around him. Max truly did enjoy sitting and smiling at those present. In the past he would often cry in social settings, but from the moment they sat him up, he stopped crying.

Gradually his parents noticed that he preferred to sit up and was less interested in lying down. His parents set up pillow supports for him, since, from time to time, Max would fall over and hit his head.

It turned out that Max did not know how to use his hands to support himself to avoid falling. Max held his hands close to his body and stiffened his torso and neck. This position kept him in an immobile state. When he wanted a toy that was a bit far from him, he would burst into tears, and his mother would come over and bring him the toy. When she took him to a play center, she would see other babies his age crawling, sitting up, taking toys by themselves, and moving around much more than her son. This was a red flag for her.

In a few sessions Max learned to use his hands to support himself. He experimented with sitting on his knees, a position that freed both hands to play with toys placed on a low stool and even to drum on the stool. The moment his hands were free to play, he began to vocalize. His mother was surprised, saying, “Until now, Max didn’t make such a great variety of sounds and syllables.”

His ability to move around eased Max’s sense of frustration and developed in him a greater sense of independence. He was able to get to his toys and to his mom as he wished.

In the next stage Max learned to use his hands for transitions from sitting to lying and between sitting positions. The coordination of his arms and legs developed, and Max began to crawl all around.






When we sit up an infant who is not yet ripe for it, who is not able to sit for several minutes on his own, and who does not know how to use his hands for support, we place an infant in a position from which he can’t move to other positions except by falling over. For the infant this situation creates a heightened dependency on her parents. The inability to satisfy her own needs independently creates frustration. Falling over repeatedly, which is a result of immaturity of the vestibular system, could bring on a fear of movement and even limit movement itself.




Separateness and Selfhood

In this stage of transition to sitting, the parent and infant go through processes of separation from one another. The transition arouses mixed feelings in the parents. On the one hand the parents feel pride in their baby’s accomplishments, and on the other hand they may feel pangs at losing the infant’s total dependence on them. This is a challenging stage for the parents, who see that their infant is beginning to develop separateness and independence. The parent’s ability to separate from the infant is an important tier in the stage of building emotional selfhood in the child, and it also influences the range of her physical abilities.

Margaret Mahler and Kitty La Perriere (1965) described the emotional process that occurs in this stage, in which a sense of self and a sense of identity develop. This process is called separation-individuation. An infant goes from being totally dependent on her mother and feeling that she and her mother are one, to an understanding that she is a separate entity unto herself.

The parent plays an important role in the infant’s life. She serves as a sheltering cloak, both physically and emotionally, and responds to her infant’s needs on all levels. The physical transition from being nestled in the bosom of the parent to independent sitting without support is also an emotional transition from support to separateness. The infant explores her environment. She has control of the movements of her hands, legs, and torso, which enables her to move from one position to another. Her field of vision widens, and her capacity for comparison develops. She can distinguish between her parents’ faces and those of strangers. This age also brings fear of strangers, as the infant divides her world into strangers and familiar faces. “Fear of strangers” is a term for a stage of avoiding interaction with strangers that expresses an advance in emotional, cognitive, and behavioral development. It is natural and temporary.

In this stage the infant points to show what she wants. Pointing is significant, as it signifies the separateness between her and the other. The infant understands that her thoughts are a part of her and not a part of her mother or the world around her. She shows what she wants. The pointing is not just a motor action, but a communicative and cognitive development.




Body Image

The body image is formed as part of the construction of separateness and selfhood. In his first months, the infant goes through a speeded-up process of body-image formation. He has sensory and emotional experiences, and they are saved in his memory. These are experiences of hunger and satiety, heat and cold, the way people hold him, his contact with his environment when he is naked or dressed, and the impulse of curiosity to touch his own body.

For example, at bath time, the sensory and emotional information channels are joined together to add to the body image. The infant experiences the transition from the state of being wrapped in clothes to the state of being naked. The way in which he is held influences his sense of security; the contact with the water sharpens his ability to distinguish between cold and hot; staying in the water introduces him to new sensations of changes in gravity; the movement of the water supplies him with an emotional experience of pleasure or anxiety; having parts of his body dried is experienced as a variety of sensations. The emotional environment that the parent supplies completes the process as he speaks to the infant, vocalizing and naming his sensory experiences for him. For example, the parent could say, “Are you cold?” “Are you warm?” “This is your face.” “I’m drying your hand and your fingers.” Every day the infant experiences an abundance of sensations and interactions, and they serve as building blocks of the self-image.

The psychoanalyst Jacques Lacan held that at six to eighteen months, the primary self that is separate from the mother comes into being. This is when the infant sees himself in a mirror holding his mother’s hand, and he experiences this and understands: This is I, and that is you. Lacan (1953) calls this stage in emotional development “the mirror stage.” Stern (1985), on the other hand, theorized that separateness exists from birth and is not a developmental achievement. This means that the infant is born with the sense of separateness, and his developmental challenges concern forming attachment.




The Development of Preverbal Communication

Interpersonal communication is not just about using words. Language, in the literal sense, is not the primary medium of interpersonal communication. Facial expressions, body gestures, and changes in tone of voice are the primary means of communication. One can identify the emotional content of communication in these components, such as, for example, an expression of joy or dissatisfaction (Chester 1982). When the infant begins to talk, those very gestures make her words more colorful and help her express herself in a clearer fashion. Mimicking expressions begins first with her parents, then with her extended family, and gradually extends to the culture in which she is raised. We can describe the development of language as a continuum of syllabic vocalization, gibberish, a single word, chains of two words, and a complete sentence.

The transition to sitting up straight allows for efficient use of the mouth area, the tongue, and the jaw. The ability to chew, to use the tongue for moving food from side to side in the mouth, and to swallow all develop at this time. At the same time that the development of motor control of these areas develops, verbal capability improves. The variety of syllables and sounds increases. The first syllables are similar in every language: dih, dee, bih, nn. Many infants begin to babble in lovable gibberish that resembles sentences and is accompanied by changes in intonation.

It is important to respond to the infant, to repeat the same syllables back to her, or to answer in actual sentences. “What do you say!” “Very interesting!” These phrases create a dialogue with the baby.

The infant’s language development is to a large extent dependent on the speaking environment around her. Even before she is able to express her thoughts and wishes in words, those things that do not yet come out of her mouth are taking place in her mind. She is capable of understanding the meaning of a sentence, and she relies on the intonation and facial expressions of the one talking to her.

If, up to this point in time, the parents were the ones to initiate communication, at this stage the infant herself begins to initiate communication that has intent and purpose. She is capable of expressing her wishes in a clearer fashion by way of hand signals, body gestures, facial expressions, and vocalizations. The infant uses these tools for active expression of her wishes and feelings. Her initiative fosters dialogue with her environment—“circles of communication” (Greenspan et al. 2001).

For example, the infant points toward a shelf filled with toys. She cannot express her desire in words, and she uses the gesture of pointing. Her parent reflects back her wishes and asks, “Would you like the teddy bear?” Then the infant may express her agreement, since that is what she meant. It is possible that she was not sure which toy she wanted, and the parent lets her choose and clarify to herself if she truly wanted the teddy bear or perhaps wanted the doggie.

Pointing initiates a circle of communication, and the parent’s response continues the circle. The infant’s reaction closes the circle. If she says “no” by moving her head from side to side, or if she confirms by saying “ah,” she is opening a new circle of communication. The parent responds accordingly. These are small, quick communication circles that build interaction with the environment. As the infant learns to make herself known, the parents are also learning to read and understand their baby’s style of expression.

In this period, the preverbal stage, the infant succeeds in expressing herself without the use of words, by way of motor expression alone. It is important that parents dedicate time to their baby and increase interaction with her instead of immediately running to satisfy her needs. Taking time to exchange glances and gestures enables increased interaction and clarifies the infant’s wishes and feelings.

The development of circles of communication also greatly influences the emotional development of the infant and serves as a basis for the development of thinking.

The lessons about to be presented here explore a wide variety of kinds of sitting that expand the infant’s ability to choose how to adapt to changing situations. Each type of sitting has its advantages. The ability to change positions is important so as not to be trapped in one kind of sitting.




Lesson 8. From Lying to Sitting with Legs in Front

One of the purposes of this lesson is to learn to sit on the “sit bones,” which form a skeletal base for erectness of the torso.


	Lie on your back with a small space between your legs. Pay attention to how you position yourself. Notice your breathing without changing it. Are you breathing more in the area of your belly or your chest? Which ribs participate in your breathing? Scan your body.



Scanning your body at the beginning of the lesson teaches you to expand your awareness to details. It is important to understand that in addition to academic knowledge, by way of this body scan, we can develop a field of personal and sensory knowledge that includes details of body parts and the way they behave. The sum total of this accumulated knowledge enables improvement of the quality of action. Scanning at the beginning of the lesson is stored in our memory and serves as a basis for comparisons throughout the lesson.


	Roll onto your side and come up to sitting. Straighten your legs in front of you.
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	Notice: What part of your pelvis are you sitting on? You can clarify this for yourself. Place your hands under your pelvis, palms up, and search for your sitting bones, which are prominent.

	Sit cross-legged and check if this kind of sitting is more comfortable than sitting with your legs in front of you. Notice which part of your pelvis you are now sitting on, and see if you can hold your torso erect more easily now.

	Sit with your legs in front once more and lean on your right hand, placed behind you. Make sure you are leaning on the whole hand and not just on your fingers.



Leaning on your hand enables the skeleton to bear your weight instead of your muscles. The nervous system that was busy taking care of your balance is now freed for the task of noticing and attending to the components that organize your sitting. This organization will then in turn influence your balance.


	Extend your left arm in front of you at the height of your shoulders. Move your arm forward and back. Repeat this movement in several variations, taking care to leave the arm at shoulder height. Notice the differences.

	Move your arm and torso forward at the same time.
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	Move the arm forward and turn the torso and head.
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	Lift your hip bone to assist you in your twist.
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	Lie on your back and rest a bit. Notice if you are able to detect a difference between your right and left sides.

	Roll onto your side and sit up with legs in front. Lean on your left hand and extend your right arm in front of you. Lengthen your arm in front of you. Allow your right shoulder blade to slide and distance itself from the spine. In addition, lift your right hip and turn your torso as you lengthen your right arm. See if the twist helps to bring your head and your back to an upright position. Repeat this movement several times.

	Lie on your back and rest.

	Come up again through your side to sitting with your legs in front of you and repeat the lengthening of each arm separately. However, this time, lengthen your arm on the diagonal over the opposing leg. Repeat the variations that you have already investigated and include the eyes, which accompany the movement. Turn the head toward the hand. Pay attention to the twist that is formed. There is sometimes a tendency to accomplish the twist by bending the torso. Compare this possibility to the one in which the twist happens while the back straightens upward. You can see that your arm is capable of moving more easily. If there is no straightening up in the twist, bring your attention to your pelvis in a way that your weight will transfer to your sit bones.

	Lie on your back. Remember the scan you did at the beginning of the lesson and try to detect if there has been a change.

	Roll onto your side and come to sit with your legs in front of you. Lean on your left hand. Lift your right hip and turn your right leg to the left so that the inner side of your foot touches the floor.

	From this position, bend your knee and drag your leg toward the back so that there is a distance between your two legs. This movement brings about a greater twist and uprightness in the torso.
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	Repeat this movement back and forth several times. Freedom of movement in the hip joint will allow you to gradually increase the distance between your two legs. Notice that in this movement too there are several variations. Feel the back begin to twist and rise as you make three movements: as the foot turns, when the hip joint lifts, and when you turn your head.

	Repeat this movement on the other side with your left leg turning to the right while leaning on your right hand. Repeat the whole sequence of the previous movement.
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	Repeat this movement once to the right and once to the left side. Each time, switch the hand you lean on, and gradually increase the speed of the movement.

	Lie on your back and notice how you are lying right now. What parts of you are presently involved in your breathing? How is your back making contact with the floor? How comfortably are you lying right now? Notice how this movement and activity have influenced the quality of your rest.

	Come by way of your side to sit with your feet in front of you and observe how you are sitting. Can you sense your sit bones more clearly now? Are you spontaneously sitting more upright? Can you stay in this position for a longer period with less effort?

	Come to standing and notice the influence of this lesson on your posture.



Freedom of movement in the hip joints, in the pelvis, and between the vertebrae of the back is learned and practiced in the sitting position. This serves as an important foundation for the ability to stand and walk.




Lesson 9. Transitions to Side Sitting

Side sitting involves asymmetrical positioning of the legs, the skeleton, and the muscular system. Despite the asymmetry, this kind of sitting enables forward movement, sideways movement, coming up onto the hands and knees, and lying down.

In comparison to symmetrical sitting positions, such as sitting with your legs in front or cross-legged sitting, side sitting demands a more complex organization of balance and requires more flexibility of the hip joints and spine. Coordination of all the components involved in this kind of sitting is also necessary. Therefore, there are infants who choose not to sit in this position. This lesson will help parents understand through personal experience how to organize the body to make this sitting position more comfortable. The infant will then choose to spontaneously sit this way.


	Sit in the side-sitting position and check how you are sitting. See which leg you automatically put in front—left or right? After scanning how you feel in this position, switch the positions of the legs, so that the other leg is now in front. You will be surprised by the difference between your two sides!
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It may be that on one side you are not able to sit without leaning on your hand whereas on the other side there is no need to lean on your hand. The reason for this difference may be unequal flexibility of your hip joints or asymmetry in your spinal column. Actually, everyone has a certain asymmetry in their spine and torso, which influences their sitting and movement preferences in an unconscious way.


	Lie on your back. Roll your head a bit to each side. Notice to which side you automatically turned your head first, and to which side the movement is easier.

	Bring your legs toward your belly. Lower both knees together, once to the right and once to the left.



Notice to which side it is easier to lower your knees and on which side you sense the weight of your body. Is the direction of the spontaneous movement of your knees and of your head the same or the opposite?
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	Lie on your right side. Bend your knees and place them one on top of the other. Lean on your left hand (the upper hand) on the floor in front of you, with your elbow bent and upright.

	Move your left leg toward the back, keeping the knee bent. This movement straightens the groin area on the left side.
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	Notice the chain reaction that happens in the pelvis and in the length of the spine. Repeat the movement several times. Notice when you inhale and when you exhale during this movement.

	Lie on your back and rest. Can you sense the difference between the position of the left leg and the right? And between the left and right sides of your torso? On which side do you feel a clearer contact with the floor?

	Lie on your right side again. Bring your left leg a bit to the back so that the inner side of your foot can rest on the floor.

	Bring your right leg closer to you on the floor and then farther away as the knee is bent toward your chest and then downward. Repeat this movement several times.




[image: c06g024.tif]


	Lie on your side with your knees on top of each other. Move your bent right leg on the floor toward your chest, and at the same time bend your left leg and move it backward so that both legs move at the same time, with one going forward and one going backward in a scissors movement.
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Notice that this lying position is analogous to side sitting. Moving the legs away from one another brings about a change in the position of the pelvis and the uprightness of the torso. Allow this uprightness to happen. Leaning on your left hand on the floor guarantees stability that helps you distance the legs from one another and straighten the torso.
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	Lie on your back. Notice how the torso and legs are resting on the floor. Turn your head a bit to the right and left and check to which side it is easier to turn.



How can the movement of the legs while lying on the side influence the comfortable range of movement of the head to one side? The scissors movement causes an increased movement in the hip joints, which gets translated to the entire torso in a movement of flexion and straightening as well as contributing to a greater mobility in the rib cage. The vertebrae also enjoy greater mobility between them. This mobility is especially remarkable given the fixed position of the head lying on the floor, and it influences the neck muscles that attach to the skull, so that they become able to move more freely. The added value of this mobility in the chest is the influence on the mobility of the intercostal muscles, which brings about a change in the quality and scope of breathing.


	Return to side sitting and check how you are sitting now. Is there a difference between sitting to the right and sitting to the left? How does your back feel? Is there a need to lean on one hand?

	Repeat this whole process lying on your left side.

	Sit in the side-sitting position with your right leg in front and your left leg behind you. Lean on your right hand, lower your right elbow to the floor, lean on your palm and elbow, bring your head close to your elbow in side flexion, straighten your legs, and lie on your back. Return to side sitting by the same pathway in which you lay down. Repeat this sequence several times.
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	Now sit in the side-sitting position with your left leg in front and your right leg behind you, and repeat this sequence until you are lying on your back by way of your left side.



You can play with this transition, going through lying on the back, alternately to the left and to the right.




Developmental Stimuli and Movement Games


	If your baby is already sitting up, sit behind him, with his back leaning on the front of your body, which gives him full support. Move your body forward and back so that your infant will experience a swaying movement.

	Stay in the same position and move your infant’s torso forward and back, accompanied by counting out loud: “One, two, and … three!” On the forward movement, count “one” and “two,” and emphasize the backward movement with “three” so that the infant falls back to be supported by your body. Repeat this movement several times. Gradually let your infant initiate the leaning forward and the falling backward by himself as a fun game. See how the game helps your baby develop his ability to balance, to coordinate between the anterior and posterior muscles, to develop mobility in the hips and in his posture as well. This is a movement and rhythm game that is enjoyable and cultivates trust and communication between you and your baby.

	Play catch with a ball. The parent sits opposite her baby. If it is difficult for your infant to sit by herself, one parent can sit behind her. The parent can assist the infant to catch the ball and let it go. You can play catch with your hands or with your feet.

	If you notice that your infant remains in one position of sitting for a long time, encourage her to move into another sitting position. For example, if she is sitting with her feet in front of her, encourage her to move into a side-sitting position by stimulating her to play with a toy placed next to her.

	One of the ways to encourage flexibility in the hip joints and spine, and to strengthen these areas, is to get the infant to lie on her side. Move each leg separately, and gradually move both legs simultaneously in a scissors movement (as described in lesson 9).

	It is advisable to give your infant opportunities to sit in side sitting, since this sitting position offers her the possibility of functioning in an asymmetrical position. She learns to use her hands, to lean, and to play to one side. When she leans on one hand, and the other hand is free to play, conditions are created for use of the free hand for fine motor manipulation of small objects. This is another stage in the development of fine motor skills.

	There are many games appropriate for sitting, such as taking toys out of a box and putting them back in, making a tower out of blocks, playing with musical toys, and so on. Games like these encourage use of both hands, develop motor skills and exploration, and sharpen cognitive skills.

	Place several children together in a sitting position and observe the interaction among them. It is important to expose infants to social groups even without words or without games.







7

Rising Up onto the Knees
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The drive to stand erect is an inseparable part of human development, but the road to achieve uprightness varies from infant to infant. Each individual finds his own way to this position. The transition to standing on the knees is a way station along the road to standing erect.

In addition to the motor elements needed for getting up onto the knees, emotional and cognitive elements are involved. The infant aspires to grasp toys that are beyond the reach of his arm, to explore them, and to connect with people around him. The motor and neurological systems support each other, and the more these systems mature, the greater the area that becomes available to the infant for exploration, play, and communication.

Rising up onto the knees is an important developmental stage between crawling and standing. Earlier achievements, such as crawling on hands and knees and sitting, are involved in this stage, and it precedes the later activities of standing and walking.

Many infants rise onto their knees in the process of transitioning from sitting to standing, and go down by way of their knees in transition from standing to sitting.




Building the Skeleton and the Muscles

When an infant rises from the floor and stands on his knees, the base of support is narrower than the base of previous positions, such as standing on hands and knees or crawling. This new position requires greater coordination among the limbs of the body in order to maintain a dynamic stability. The head, neck, chest, spine, pelvis, and points of support of the hands and knees are required to act as one coordinated orchestra.

As the skeleton bears the body weight while standing on the knees, a process of bone building takes place. Bearing the body’s weight causes an increased blood supply. The blood causes calcium and other building materials to flow, and the bones that bear the weight are built up and strengthened.

In the first months in the life of the infant, the pelvic bones are soft and cartilaginous, and the bones of the femoral heads lie in sockets (acetabula) that are not yet deep. When the infant stands on his knees, his body weight from the hips upward is borne for the first time by the hip joints, and this position helps build his joints. The process actually begins earlier, when the infant lifts his body center from the floor and crawls on all fours (on his hands and knees).

When the infant stands on his knees, the femoral heads burrow into the pelvic sockets and are compressed into them, creating a more efficient grasp of the muscles surrounding these joints. In this process, muscle mass that stabilizes the joints is built up. The infant’s movements, such as pelvic movement backward and sideways as well as straightening the angle of the groin, all contribute to the process of building up the hip joint. The knees’ contact with the floor while standing on the knees (just as in crawling on all fours) helps build up the ability of the stabilizing ligaments of the knee to carry the load. This process is an important stage in building body stability.

Differences can be detected in body parts in their relation to the body as a whole: the arms and legs lengthen, the head gets relatively smaller, muscle mass grows, and the body’s center of gravity shifts downward toward the lower belly (Bothner and Jensen 1998). These changes require adaptation and reorganization of ways of moving in space.




Rising from the Ground and Coping with Balance

In the crawling position, the infant’s center of gravity remains close to the ground. The center of gravity while “walking” on hands and knees is located at the height of the hip bones along their horizontal length. As the torso becomes upright above the pelvis, the lower belly (where the center of gravity resides) moves away from the floor (Thelen and Spencer 1998). The distancing of the center of gravity from the floor requires skeletal-muscle organization to allow activity while maintaining balance.

At the same time as the center of gravity gets higher, the base of support on which the infant carries his weight becomes smaller. At first he stands on his knees and leans his belly and his two hands on a piece of furniture or on an object. Gradually he lets go of the support points until he is solely supported by his knees and feet.

Two systems are in charge of balance:


	The proactive system organizes ways of keeping balance in preparation for carrying out activities. For example, when an infant stands on her knees and sees a toy beside her at a certain distance from her, her proactive system is enlisted to allow the appropriate movement of shifting the weight onto one knee and stepping sideways with the other knee. This system is connected to anticipating expected changes in balance in a future activity, and it prepares the righting muscles even before carrying out the activity. In order for the infant to be able to move and not fall, she must stabilize certain body parts while others continue to move. Repeated trials improve the functioning of the proactive system and balance.
The infant performs the same activity in several ways, and as time goes by she will come to prefer one way over the others. The choice she makes is the most suitable for her in the given circumstances. We must take into consideration that it sometimes takes time to choose the way most appropriate for her, and we must give her this time and not try to speed up the process.



	The reactive system responds to changes in the state of balance and implements activities to correct the situation. For example, when an infant stands on her knees to go after a toy and loses her balance, the reactive system is enlisted and causes her arms and hands to extend in front of her for support.



If we observe the infant, we can see how one hand lifts up and gradually lets go of the point of support, each time at a higher point. There are babies who lean their belly or their chest on a stool, since their balance system is not yet developed enough to stand on their knees without additional support. Experience in this position helps them organize their stability. Eventually, both hands disengage from the support, and the body weight is entirely carried by the legs. The establishment of the organization of balance enables the infant to free her hands from their function of weight bearing in favor of using her hands for play and exploration.

As the infant lifts her hand, her eyes join the movement, and a rotation is formed in the torso. The span of the rotation movement in this position is wider than in sitting. This position allows for cooperation of the torso and pelvis, while the eyes scan the periphery. Turning the head toward the back causes the weight to shift to the opposite leg and prepares the other knee for possibly lifting off the ground. In this way the leg can move sideways, or it can lift in order to place the sole of the foot on the floor.




Transitions and Dynamic Posture

Standing on the knees is a transitional stage between other developmental stages, and as such enables a dynamism that expresses itself as mobility and as transitions from one position to another:


	When the infant is standing on his knees near a stool, he discovers the pleasure of moving his pelvis: he lowers his pelvis toward his heels, which is relatively easy, since he is assisted by gravity. The impulse to stand erect is what brings him to enlist the necessary strength to rise up and stand upright on his knees. In this movement the angles of his knees and hip joints change from being bent to being upright.

	The pelvis is free to move to the right and left, and the infant can, in this way, move sideways on his knees. One knee moves sideways, and the other joins the first. The infant learns to coordinate between the movement of the hands and the movement of the legs. Sometimes the movement is reversed: the hands move sideways and guide the legs to join them.

	The sideways movement of the pelvis, combining with the downward movement, enables a transition to side sitting, and from there to other sitting positions.

	The infant can lower his hands to the floor, and from there he can engage in further movement.

	When the infant shifts his weight to one knee, he discovers the possibility of lifting the other knee and of placing his foot on the floor. The transition to standing becomes available and opens a doorway for a stimulus to uprightness, which is the movement upward to standing.



The very existence of a variety of movement possibilities broadens the infant’s sense of control over his world, arouses his curiosity, and nurtures the organization of his systems. The sense of uprightness stimulates a sense of pride for the infant and empowers his self-image.




God Is in the Details

One of the purposes of the sessions in the Shelhav Child’Space Method is to enable the parents to be able to discern small details when they are observing their infant. An infant’s path in acquiring new skills is paved with intermediate stations. In these stations she may fall, and she is sometimes frustrated and disheartened, but within these stations she also experiences successes consisting of small details. The ability of the parents to notice these details enables them to identify the path and not just the successful outcome.

A parent who takes on the practice of deep observation and develops an ability to detect changes will also be able to discern changes in situations of difficulty, and small changes will accumulate over time to add up to significant change.

When parents identify progress in their infant, it is worthwhile expressing it verbally, with a look, or with a touch. The infant identifies a reflection of success, and this urges her to continue to progress, to go on exploring, and to try to discover herself and her surroundings. The parent’s reaction of pleasure is reflected in the infant’s behavior. The parent’s experience has a direct influence on the manner in which the infant experiences the world.

Thanks to the empathetic systems, the infant feels the parent’s sense of positivity and builds her self-image more confidently. The empathetic sense, even in the first months, becomes possible thanks to the mirror neurons, the special nerve cells in the infant’s brain that cause her to feel what the other feels and to behave accordingly. It is assumed that their function is even connected to the ability to comprehend the other’s mood and intentions, and they help the infant learn by way of imitation.













Molly

Molly came to see me with her one-year-old daughter, Tali. Tali had been a preemie, born in the thirty-second week. In her first few months she was hospitalized for long periods as a result of breathing and swallowing difficulties. When she first came to me, she was still crawling on her belly and did not lift her body center from the floor. Each time she was about to learn a new function, Tali burst into tears. Her mother would tend to pick her up right away in order to calm her down. She did not allow her to try something new even for a moment out of fear that frustration would harm her daughter. Molly pointed out that she feared that feelings of frustration would cause Tali emotional problems in the future.

The process continued for several lessons. I saw that after I sat Tali up, she was able to stay in the seated position as long as she was supported. She was able to sit without crying and even enjoyed staying and playing in this position. When I realized she was able to stay seated while supported, I decided that it would be good to expose her to the position of standing on her hands and knees, so that later on she could choose either to advance by crawling or to sit on her own. I stood her up onto her knees with her hands resting on a stool that I placed in front of her. I supported her pelvis to give her a sense of security. She lowered her pelvis onto her heels, and I lifted her pelvis a bit. After several repetitions of this movement, she initiated lifting her pelvis on her own. I noticed she was upright and heard her begin to vocalize sounds of pleasure.

I chose to repeat this movement with the intention to give her knees and thighs greater stability and to give her upper body freedom of movement, which in turn builds up the bone, improves balance, and promotes control in the movement of the head. As part of our play I let Tali’s hands fall and bang on a drum that I placed on the stool. The sound of the drumming and the feeling of her hand falling on the drum gave her great pleasure. To our surprise, she stayed in this position for several minutes, drumming and laughing. At a certain point, she became tired and began 
to cry. With a look of pity, her mother gathered her in her arms and said, “My poor little girl, your knees must be hurting you!”

This description demonstrates how a parent can disregard a whole set of achievements and focus on the difficulties. In this way the stamp of misery is affixed on her child—and even on herself as well. I would have expected that the mother would take her baby in her arms and say, “How wonderful it was to see you standing on your knees and playing on the drum! I am proud of you. You did so well, and now you must be tired. Come; let’s go home and take a rest.” In that way the mother, without disregarding her child’s crying, can address the achievement and give it importance.









Lesson 10. Rising Up onto the Knees

In this lesson we will examine the connection between stability of the lower body and the mobility of the upper body, and between stable standing on the knees and dynamic movement.


	Lie on your belly and place your head on your right ear with your hands on the floor next to your head. Slide your left hand upward on the floor, bring it close, and drag your elbow downward close to your chest. Do this several times and check where the sliding is comfortable for you. Avoid straightening your elbow.
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Lengthening your arm depends on the efficient cooperation of several factors and the coordination among them:


	the movement of the chest and the intercostal muscles (muscles between the ribs)

	the ability of the shoulder blade to slide on the ribs

	the coordination between the extensor and flexor muscles in the shoulder girdle, the neck, and the chest



It is possible that at this point in the lesson the cooperation is partial, or coordination is not complete enough to allow your arm to move freely. We will work on improving this ability. The coordination that will be obtained in this lesson is the basis for more complex actions, such as supporting oneself on the hands and crawling.


	Leave your arms close to your head, and drag your left knee several times along your side toward your chest. Bring your elbow toward your knee as the knee slides upward. Simultaneously straighten your knee and elbow and bring them close to each other. Notice what happens along the length of the back. How are the chest and pelvis moving in relation to one another? Notice which vertebrae are participating in the side flexion that is forming in the back.




[image: c07g004.tif]


	Lie on your back and rest. Pay attention to the differences found in the position of your back and arms between the right side and the left side.

	Repeat all the movements on the other side; then rest on your back again.

	Lie on your belly, and lean on your elbows, forearms, and hands. Drag your left knee in its bent position by way of your side toward your belly. Lift your pelvis so it is positioned above your knee. Take note that in order to do this, you have to bring your knee very close to your belly so that your belly will rest on your thigh.

	Repeat this movement several times.

	In order to clarify the importance of bringing your knee close to your belly, try going up onto your knee several times when it is far from your belly and notice the differences in the ease of executing this movement.
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The placement of the knees at the width of the pelvis causes compression along the length of the leg bones, and this stimulates bone growth. This also occurs when supporting yourself on your hands and feet placed vertically at the width of your shoulders.


	Do the same movement on the other side and notice, when you go up onto the knee, which is easier to go onto and stay there.

	Lie down and rest.

	When the knees are placed wide to the sides, it is the muscles and ligaments that carry the weight of the pelvis and the torso. When the knees are placed at the width of the pelvis, the skeleton is what carries the weight of the body. The skeleton is a structure designated for weight bearing, and so there is a difference in the sense of lightness.

	Lean on your elbows and forearms once more. Drag your left leg by way of your side up toward your belly, and lift your pelvis over your knee and move it in such a way so that you can rest your pelvis on your heel. Let the straightening of your right leg downward behind you help with this. Stay in this position and bring your pelvis to the left and back over the heel. On which elbow are you leaning more when you shift your pelvis to the left? Notice to which side your head wants to go in this movement.

	Now shift your pelvis to the right and back over the heel. Notice to what extent you can move your pelvis to the right as compared to the other side. Notice to which side it is easier for you to move the pelvis and to which side you are including your back, your chest, your neck, and your head in the movement.

	Lean on your elbows and forearms with your left knee bent to your side. Lift your pelvis over your knee, and from this place, bring your pelvis to the left and right until you are touching the floor with your right hip joint. Make sure that when you lean on your elbows, you do not immobilize your shoulder girdle. You need to let this area be responsive to movement.
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	Repeat this movement on the other side and make sure that your breathing is not disturbed throughout the movement.

	Lie down and rest.



The ability of the pelvis to shift right and left is not only dependent on the flexibility of the hip joints and ankles. There is great importance to the mobility and flexibility of the chest and the freedom of movement between each vertebra in activating the intercostal muscles. When the torso and chest are mobile, the pelvis can move to the sides more easily and with more control, so that it does not fall at the end of the movement.


	Go up again onto your left knee while you are still leaning on your elbows and forearms. Shift your pelvis to both sides with your head lowered. Repeat the movement with your head upright and look forward. Which position of the head is more comfortable? Choose the possibility that suits you.
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	Keep your pelvis over your ankle and also bring your right knee under your belly. Check the possibilities of lengthening your right leg behind you and bringing it back again, and do the same movement with your left leg. Do this while leaning on your elbows and forearms, and let your palms open and take on the weight of your body.

	Stay on your elbows and forearms and bring both knees under your belly. Advance with your hands and elbows in small steps, so that your hands move away from your knees. Make sure that the pelvis also lifts up and moves forward. Do this movement forward and back several times.

	Keep your hands and elbows in place, and alternately move your knees away from and toward your hands. Leave your knees in a comfortable place and lift your head. In this position bring your pelvis forward and backward several times.
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	Lie on your back and rest. Notice the effect walking your knees and arms forward and backward has had on the state of your back.

	Place a chair at the foot of the mat you are lying on. Stand up on your knees, facing the chair. Lean your hands on the chair, and bring your knees close to the chair and move them away from the chair several times. Find the spot where you can comfortably stay on your knees, and, at this spot, lower your pelvis toward your heels, and lift your pelvis up again. Notice that your head becomes erect when your pelvis lifts up.




[image: c07g013.tif]


	Lift your right hand and let it fall back onto the chair, so that you hear the slap of the hand on the chair. Repeat this several times. Do the same movement with your left hand as well. Notice how you are doing this and pay attention to the sound of the hand falling. Which hand makes a louder sound? Do this movement alternately with your right and left hand at varying speeds.
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The ability to let your hand drop and fall indicates both the ability to mobilize muscles and the ability to release muscle tension along the length of the arm. This control is achieved only after the torso and chest have reached a degree of stability. Drumming with two hands at differing speeds offers not only pleasure but also the organization of a more secure stability.


	Lie on your belly, and place your head on your right ear, with your hands on the floor near your head. Slide your left hand upward on the floor and bring it back so that the elbow comes close to your chest. Repeat this movement several times and notice the freedom of movement in the shoulder blade and chest. How far can your arm lengthen? What are the differences as compared to the beginning of the lesson? Repeat this movement with greater speed.



What brought about the improvement in the lengthening of your arm?

In this lesson we restrained the elbows and the knee, and the entire torso moved in relation to them. We created a constraint that forces the shoulder girdle, the chest, and the spine to move in a way that broadens the range of movement between the vertebrae and the ribs. The pelvis, which is the heavy part, moves in relation to your arms and your knee. The following places experience flexibility:


	between the joints of the vertebrae

	in the shoulder girdle

	in the shoulder blade as it slides over the ribs

	in the hip joints



In addition to freedom of movement, a balance takes place between the muscle systems that participate in the action, and a greater control of balance is achieved.




Stimulus in Play


	Playing in front of a mirror. When an infant discovers himself in the mirror while he still is in his mother’s or father’s arms, he formulates his self-identity as separate from his parent. Play recognition games with your baby in front of the mirror: Who is that? It’s Jonathan! Who is this? It’s Mommy! Get close to the mirror, and move away from it, and play peekaboo.

	Drumming with one or two hands on a stool or on a drum. In this manner the infant gets experience in releasing her hands from their role in stabilizing the body and begins using them for purposes of play and discovery. At the same time, her legs take on the job of bearing weight. Play drumming games with your baby, let her imitate you, and you mimic her movement. Drum in varying rhythms on different surfaces, like a pot, a table, a stool, and on your baby’s body. Alongside all the benefits drumming games provide to the development of balance, they also help nurture social interaction in an enjoyable manner. Parents and practitioners should use this often.

	Throwing objects on the floor. This activity seems to be a game designed to test the parents’ patience. However, there is great developmental value in this behavior. Your infant learns to open his hand and let go of the object at the right time. To continue playing with the toy, he has to go down to the floor to get it again, and this teaches him to move and develop dynamic ability while standing on his knees.

	When the infant throws a toy onto the floor, avoid rushing in and picking it up or placing it on the table for him. Let him pick it up himself.

	Place an open box on the floor and show your baby how you throw a toy inside it. This demonstration will encourage him and show him what to do. You can combine this with a game of taking turns throwing a toy into the box and taking it out again. This developmental game teaches direction, timing, order, and social relationships. Most children love these kinds of games.

	When a toy is on a high surface, and the infant stands opposite it on her knees, move the toy to a closer surface so that she will be curious and move sideways on her knees to grab the toy. If she cannot find a way to do this, you can drag one of her knees to “step” sideways and wait for her other knee to join. Repeat this to the other side as well.

	When the baby stands on her knees and leans on her hands on the stool, stand behind the stool and move it gently away from her while she is still holding onto it. Accompany the moving of the stool with facial and vocal expressions. You can take pleasure from your baby moving on her knees toward you. You can also put a toy on the stool and declare, “We are taking our doll for a walk!”







It is possible to contribute to the organizing of movement and balance by way of games in which infants take pleasure in exploring the possibilities that unfold before them.
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The Transition to Standing
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Standing holds a place of honor in the world of human images. Expressions like “stands up for his opinion” or “stands firm” denote the relationship between the standing position and the understanding of who I am, how I am distinguished from my surroundings, what I want, and what I do not want. Coping with balance on the motor level is directly related to coping with fear of falling on the emotional level. The infant deals with this duality on the physical as well as on the psychological plane. She must balance between the feelings of fear and the need for security on the one hand, and on the other hand, finding the courage and the pathways to overcome the gravitational pull while widening her field of vision as well as her field of activity. Parents who understand their infant and what is transpiring within her can support their baby and give her the time and space necessary for her to find her way.

The transition to standing completes the process of becoming upright, a process that began when the infant lay on her belly and lifted her head in the first months of life. Every infant goes through this process at his or her own pace and weaves a particular path in order to arrive at this ability shared by all humanity.

When the infant comes to stand on her two legs, her entire body rises to an upright position, and her torso stabilizes above a narrow base—the soles of the feet. Erect standing is a starting point for moving easily and quickly in all directions. In this transition, changes occur in the skeletal structure, in muscle mass, and in the relationship between the body’s center of gravity and the ground:


	The proportion changes between the size of the feet and the size of the body.

	Spinal curves form that serve as shock absorbers and allow for weight distribution.

	Bone and muscle mass increase in volume.

	Muscle tonus develops and adapts to weight bearing in an upright position, which prepares the infant for walking.






The Maturing of the Systems

In the infant’s first year he builds up his movement experience piece by piece on his way to standing and walking. In sitting the infant already becomes organized in such a way that his head is positioned above his upright torso. In his first year the skeletomuscular system also gains in strength: the ratio between the infant’s muscle mass and fat mass changes in favor of muscle. Bone mass increases, and the bones become denser, which allows them to bear more weight. There is a feedback cycle: the more weight is carried by the skeleton, the more quickly bone mass is built up.

At first an infant’s foot has an infantile design—it is soft, with low muscle mass and high fat mass—and the foot goes through gradual changes. As a result of bearing body weight and coping with balance, the arches of the foot are built up. These arches help stabilize the standing position and weight bearing.

When the skeleton and muscles are mature enough for weight bearing in standing, coordination of the flexor, extensor, and righting muscles is necessary throughout the entire body. This includes ankles and toes, knees, hip joints, spinal vertebrae, arm joints, and the coordination of the movement of the head and neck.

Along with the strengthening of the skeleton, changes occur in the structure of the skeleton: the ratio of the head to the body decreases, the shoulder girdle broadens, the back lengthens, and the legs become longer relative to the arms. These changes cause the body’s center of gravity to move to a lower point in its structure, yet in standing, the legs lift it higher off the floor. The higher the center of gravity is from the floor, the harder the posture muscles are required to work. This very activity builds and strengthens them.

The order of transition from one skill to the next as well as the rate of progress of development are connected to individual qualities and to the body-movement structure of each infant. The spontaneous process that the infant undergoes as he experiments with the varied possibilities of transitioning to standing and leaving the standing position improves and enhances the coordination between muscles. Babies utilize the multiple movement possibilities through play. The adult relies on these possibilities for his entire life.

If we take a look at the learning process that an infant experiences in the development of control in standing, we can see the changes that his systems undergo in terms of their maturity level and the degree of reciprocity among the various systems. The orchestrator of this entire process is the brain, which coordinates and establishes a critical synchronization among these systems to achieve proper functioning.

The skeletal muscles are divided into two main groups: movement muscles and stabilizing muscles. Movement muscles serve as joint movers. They foster flexion, extension, and rotation of the body’s joints during movement. These muscles are built to work for relatively short periods of time, and their activity grows weak rather quickly. For that reason they are not made to carry the body’s weight against gravity, an activity that needs to be ongoing whenever the infant is standing. The stabilizing muscles’ function is to bear the body’s weight, and they are meant for continuous effort. These muscles are located around all the body’s joints, and their job is to stabilize joints and body parts. They are the deepest muscles in our bodies, and they have the greatest surface contact with the bones. They are found in the pelvic floor, the belly, the torso, around the hip joints, in the knees, and in the ankles.




Transition to Standing and Remaining Standing

Many view standing as the high point in the infant’s development. However, the important part of the standing stage is not the standing itself, but rather the ability to come to standing and to leave the standing position. High-quality control of standing includes getting up, maintaining the standing position for a period of time, and being able to go back down to the floor in a controlled manner. An infant who has these capabilities is free, motorically speaking. She feels confident, and is available to explore her environment and play in it.

There are a variety of ways to get to standing. Each infant has her way, and, in her own way, she improves her movement and uses several pathways to achieve this.


	Pulling up: The infant holds onto an object and pulls herself up with the help of her arms. Her legs serve as a point of support. At first the infant will look for heavy and stable objects to grab onto. As her posture becomes more established and her balance improves, she can also grab onto less steady objects, such as a carriage. The kind of surface a child is standing on is also significant. A firm surface will help her to stand steady, and, afterward, she can go on to softer surfaces that are less stable.
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Rising by pulling up using a table



	Getting up from all fours: The infant relinquishes leaning on the floor with her hands, stands one foot up on the ground, and pushes herself upward. Her hands can lean on a tall object. Gradually the infant learns to use her feet more, even without the help of her hands.

	Rising up from squatting: The infant stands with both feet on the floor, lifts her pelvis, and straightens her legs and her back.
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Rising up to standing





Standing with Support

After the infant stands up near an object, she goes through a process of learning how to remain steady in this new position. She does this in several ways: first, she leans her belly on the couch or on a chair, and enjoys having her hands free to play with an object placed in front of her. This leaning permits changing distribution of her weight on her feet—from her toes to her heels, to the edges of her feet, and from one foot to the other. Later on this includes lifting one foot off the floor and resting entirely on the other foot. At first she stands with a wide stance, which gradually gets narrower. After she acquires confidence, she gradually moves her center of gravity away from the couch and leans on a smaller surface—solely on her hands and feet. The infant experiments with a wide variety of possibilities, such as going up onto her toes, bending and straightening her knees, standing on one leg, using only one hand for support, and turning around to look behind her.




Going Back Down to the Floor

In the first stages of learning the transition from sitting to standing, the infant falls in an uncontrolled manner. Some parents of course become alarmed, along with their infant, but he learns to get over his fear. He learns to control the fall by bending his joints so that he takes a softer fall. He gains confidence. If, until now, the joints, tendons, and stabilizing ligaments in the legs have worked in one dimension, from the moment the infant stands up, these joints act in a new way in relation to the gravitational field, which causes a greater buildup of the load on them.

Falling is vital for learning to stand. When the infant learns to control his falling, he experiences great pleasure, makes sounds of joy, and turns it into a game. All that remains is to supply him with an environment that facilitates this process.

Controlled dropping from standing to the floor becomes possible in this fashion: extending his hand to the floor to transition into the bear stance; bending both legs to a squatting position (with or without a surface to lean on) and from there to the floor; going down onto one knee and one foot, as in a “rifleman” or “proposal” position, with or without a surface to lean on, and from there to the floor.




Independent Standing

When an infant stands for the first time without support, his belly is prominent, his feet are turned out, his arms are raised and bent to the sides in the shape of a W, and his shoulders are pulled back. This stance offers stability. The balance system must mature from this starting point so that the standing position can change without disturbing stability. In each stage on the way to standing, there is another aspect to consider in dealing with issues of balance. Over the course of time the head becomes free to move in all directions. In the previous stage, any head movement would be done with turning the torso as one unit in a global movement. With the maturing of the systems in standing, the head becomes capable of moving separately from the shoulders. The arms lower to the sides of the body, and greater freedom of movement in space is achieved. The changes in height present the visual processing system and the orientation system with varied pieces of information from several perspectives on the surroundings and space.

This entire process lasts months and is not linear. In each stage of the process, the infant deals with a sense of chaos, a lack of confidence, feelings of frustration, and difficulty in coordination. Crying and fear of what is new accompany confronting these challenges. However, these difficulties motivate the infant to experiment in many and varied ways, and when he finds a solution to one of these difficulties, he feels a sense of satisfaction and pleasure, often accompanied by vocalizations and syllables and sometimes even first words. Gradually order is created in the organization of the movement—and in the infant’s inner world. This functional leap fills the parents, who observe from the sidelines, with joy and pride, and contributes to establishing the social-familial connection.




The Vestibular System and the Emotional System

Standing is a prominent stage in the developmental process of balance. It is built on the control the infant achieved when her center of gravity was close to the floor. This occurred in turning over, in rising up onto her knees, in sitting, and in crawling. Each stage added a layer in the infant’s development of control over her balance. Maintaining balance depends mostly on coordinating responses to forces applied to the tiny vestibular organ in the inner ear. Her rich and varied experience in the gravitational field is what teaches her how to coordinate her responses.

It is important to let the infant deal with each stage on her own. There is a built-in tendency to get involved and help the baby when we see she is having a hard time. However, the nature of the help must be such that it leaves room for her to learn from her mistakes and develop confidence in the process of searching for her own solutions. Babies that have been given enough time to deal with balance in the early developmental stages will enter the next stage with greater maturity and confidence.

Another step in the learning process that helps achieve stable standing is the development of defensive responses in falling. These responses are learned while falling from low heights, for example, when the infant falls from standing on her knees or falls over from sitting. They serve as the foundation for protective responses when the infant falls from a standing position.

An infant who achieves control over a certain activity after dealing with a difficulty expresses joy and pride. A sense of happiness and self-worth accumulates in her memory and influences her emotional structure. Research has proved that there is a connection between balance and self-confidence, and a connection between problems in balance and the development of anxiety (Bart et al. 2009). The sense of lack of balance leads to a lack of confidence and intensifies excitation and the activity of the nervous system. When this situation continues and accompanies the movement, anxiety, which is associated with carrying out the movement, intensifies. However, this coin has two sides, as research has demonstrated. If the organization of the vestibular system improves, the sense of anxiety diminishes. There are two typical reactions to experiencing difficulty in controlling balance: avoiding doing the activity or doing it very quickly.











Dan

Fourteen-month-old Dan, born in week 35 at 6.3 pounds, is a social and active boy. Because of his premature birth and low birth weight, Dan stayed at the hospital preemie unit for several days. Despite the mother’s many attempts, Dan was not able to nurse, and he was fed by bottle alone. During the first two months of his life he gained weight and achieved several stages of motor development, which included lifting his head, turning over, and crawling. His sitting up was delayed several months, and Dan made no independent attempts to stand up.

His mother came to me for a consultation because of the delay in transition to standing. She was concerned that Dan might be too weak, which would explain why he was not able to stand up. She recalled how worried she was in his first months and how guilty she felt not succeeding in nursing her son. She added that she usually feeds him, as he does not eat on his own. She described the afternoon hours with him as tiring and exhausting. She would not leave him alone, and, because of her concern that he might fall, she prevented him from going up and down the steps in the house. The worry was even greater when she took him out to the park.

She connects the premature birth to the delays in sitting up and standing. “Between the lines,” I sensed that she was thinking that perhaps she was guilty for the premature birth. She sees the early delivery as the source of a whole range of her son’s difficulties. She feels that her job as a mom is to compensate Dan, help him cope with difficulties, and smooth his way for him. She comes home from work in the late afternoon, which leaves her little time with Dan. She tells me that with so few hours together she is not able to give him all that she would want to.

In observing Dan, I detected a lively temperament. He crawled quickly all over the room, turned over, played with a ball, and explored the surroundings. Dan did not persist in his play for any length of time and did not show initiative or display an original idea for play on his own, but rather was fed ideas by his mother. The mom, from her point of view, followed him, helped him, and urged him to play, to roll the ball, and to crawl after it.

When I began to work with Dan using touch and movement, I noticed that his muscle tonus was normal, without muscular weakness. He used his hand strength, supported himself on his skeleton, and used it for movement. According to the manner in which he moved around in the room, I saw no motor problem or difficulty in balance that could explain why he refrained from standing up. It seemed that his physical and cognitive systems were ripe for standing, and I wondered what could be preventing him from standing up.

I sat down near Dan, and I brought him closer to me. I touched him deeply in his legs, in his torso, and in his arms in order to give him a clear sense of his body. When his body sense was clearer, we began to play. I suggested he play with two plastic cups and a spoon. I showed him how he could turn the spoon inside the cup, which would make a certain sound. Dan took on the challenge, became curious, and began to play. At that moment I moved away a bit, and I told him he was playing very nicely. The mother wanted to come close and intervene in the play, but I suggested to her to keep her distance. To our surprise, Dan kept playing the same game for a while, and slowly brought his own 
ideas to the play with two cups and a spoon. He placed them one inside the other, moved them in front of and behind a stool, and played quietly. His mother said that she had never seen Dan play quietly and stay in one place for such a long time.

I explained to the mother the importance of giving Dan space in which he can play by himself and initiate ideas for play. Her close presence will give him the feeling that she sees him, even when she just observes and does not intervene. This situation is precisely what will develop in him the initiative for independent and creative play (Thomasgard and Metz 1993).

In the next stage I suggested to Dan to climb up a triangular ladder. He became curious and wanted to try it. I noted that the way he stepped with his feet on the floor demonstrated normal balance and stability, and that the task matched his abilities. When he climbed up the ladder, his mother came close and wanted to support him, especially when he had to go over the top of the ladder. I asked her not to give him support, but just to stand nearby and let him confront finding his own solution to the obstacle. Dan dealt with the challenge for several minutes and deliberated how to organize his hands and feet for carrying out the task. After a while he was able to deal with the task, and the joy of his achievement spontaneously burst forth from him. He went down the ladder, stood on his feet, and supported himself with just one hand.

This was a significant lesson for the mother. She saw Dan as capable of handling a complex task on his own. Dan succeeded in handling getting over an obstacle, and his mother succeeded in letting him do this independently.






A parent’s tendency to protect her infant is natural and essential. However, when the need to protect takes a disproportionate place in daily living, this takes away from the opportunity for the infant to learn to rely more on herself and keeps her more dependent than is necessary. This phenomenon is called overprotection.

In their article, Thomasgard and Metz (1993) described how a parent often may experience birth, sickness, or injury as traumatic events, even to the point of being life-threatening, for her child. She may experience ongoing anxiety about her child’s safety, and feelings of guilt. These feelings influence the parent-child connection and disrupt the correct recognition of the needs of the child. The parent indulges the child and does not set limits. She is afraid of any separation from her child, runs to help her child in every small thing with the intention of filling any lack she may feel, and she does not give her a chance to try to do tasks on her own. Often the overprotectiveness of the parent turns into anger toward the child. This parent may unconsciously feel a need to keep her child dependent on her, which limits the child in her development.

In the Shelhav Child’Space Method we identify these parental behaviors, and we design tasks and games that the child can handle by herself and succeed in. We direct the parent’s attention to the child’s abilities. In the course of several meetings the practitioner incorporates the parent into the game in a supportive and attending role, and in a way that provides space for the infant for trial and error. An important part of the lesson includes cultivating parenting skills: being present in the room, allowing the infant to experiment and to make mistakes, and telling her how well she does this or that activity when she succeeds at it. The experience of seeing her baby in a new light arouses in the parent a renewed sense of confidence in her infant and in herself as a parent, and she learns to go from interfering behaviors to empowering behaviors.




From Chaos to Stability

According to the dynamic developmental approach of Thelen and others (1996), development comprises periods of transition in which a new, inner reorganization occurs toward learning a new skill. These periods are not spread equally on the developmental graph, and they are often accompanied by a sense of chaos and inner, temporary disorganization in the infant. The scope of the infant’s exposure to opportunities for exploring and practicing motor skills is what impacts the rate of her development. The infant needs to experiment, to cope, to make an effort, to experience her being in a new environment with a new ability, and to confront her environment from a new place. The parent, for her part, must allow the infant to experience a variety of sensations and emotions, even if she senses the feelings of frustration in her child on the way to achieving control over the chaos.

It often happens that while still trying to deal with a new developmental stage, the infant does not find solutions, or the solutions that she finds are not varied or are ineffective. These situations lengthen the duration of the chaotic state, cause the infant a sense of frustration, and could possibly delay her development. The parents, on their part, may interpret the situation as laziness on the part of their infant. This judgmental view of the infant as “lazy” does not advance development, and it actually distorts reality. There is a reason that an infant does not carry out a certain action.

There are infants that scoot on their bottom instead of crawling. They travel all over the house, even quickly. This is more advantageous than remaining static, but it is an example of a limited movement solution. In this kind of movement there is no opportunity to develop rotation or to improve the movement connection between hands and legs—both necessary for developing standing and walking in the future. The acquisition of every new skill acts as a building block for the stages that come later, and, in this way, serves the developmental process. It is important that the infant’s movement solutions sustain the skills needed to deal with the next movement skill.

Each infant’s process of trial and error is unique. It is impossible to foresee the time and pacing that an infant will need, and it is not to her advantage to pressure her to go faster.

The Shelhav Child’Space Method helps identify situations in which the infant does not succeed in finding a quality solution, and becomes frustrated. Motor, emotional, cognitive, and social components develop simultaneously, and they are all required to function together in order to develop a new skill. It often happens that the developmental continuity of each of the layers is not uniform, and gaps are formed between the levels of maturity of each layer. Here is an example of such a gap: a one-year-old infant, who has a rich variety of words and signals and is able to express herself, has not yet stood up. This is a gap between the infant’s ability to communicate and her motor ability. Parents sometimes label an infant like this one “a lazy child,” and in that way they give themselves an inaccurate, dismissive explanation for a difficulty the child is experiencing. Instead of labeling, it is best to further observe, to identify the source of the difficulty, and to act. This method teaches the parents and the practitioner to observe and identify gaps between the developmental stages of the systems and to act in order to achieve better balance and coordination between the systems. For this purpose we use a wide variety of tools, including touch, voice, expression, movement, stimulating curiosity, and play. The intervention aims to limit the duration of the chaos and to lower the frustration level.




Anxieties and Balance

Very often when parents take their infant to play in a playground, they are surprised to find out that he is afraid of climbing a ladder, or refuses to go down the slide, or avoids going on a carousel. In situations like these the parents will want to convince him to enjoy the playground equipment, especially if there are other children around actively using and enjoying these facilities.

Anxiety reactions don’t just begin when the infant approaches a ladder, a slide, or a step. We can identify signs already appearing in earlier stages. There are infants who cry when they turn over. They cry because they suddenly fall from their belly onto their back or the other way around, and their vestibular system is not quite mature enough to arrange for a gradual transition. The fall frightens them. They slowly learn to control the movement, and, as they do, their vestibular system becomes more mature.

In each new instance of learning there is fear, and it manifests through reactions of the autonomic system. Infants may experience a faster heartbeat, sweating, dilation of the pupils, and so on. When learning takes place, and the infant learns to turn over, the fear subsides. When the infant does not succeed in turning over as a result of lack of maturity of the balance system or for another reason, his fear becomes stronger. The more he experiences failure, the more the anxiety becomes established, and we see an infant with less mobility.

In the transition to standing, the infant’s center of gravity moves higher up, and his head is now a significant distance from the floor. In order to stand up, an infant needs coordination between the upper and lower halves of the body, differentiation between the arms and legs, coordination between flexor and extensor muscles, and a more complex coordination among all systems. An infant who has experienced successes in earlier developmental stages and who has dealt well with the demands of balance has acquired a sense of capability and good tools for the transition to standing. It is fair to say that he will go on to standing in a fluid way and without difficulty. An infant who has had a hard time going through transitions easily and fluidly probably will be laden with anxiety in his attempts at more complex functional movements.

Feldenkrais (1949) makes a connection between anxiety reactions and a threat to balance and explains that fear of falling is the infant’s primary fear. Studies have found a connection between problems with balance and anxiety (Erez et al. 2004). It has been proved that practicing balancing activities reduces reactions of anxiety (Avni et al. 2009). Research done with children under the age of seven found that in addition to improved balance and reduced anxiety reactions, the children reported an improvement in self-image (Bart et al. 2009).

In the Shelhav Child’Space Method we already pay great attention to the infant’s balance reactions in the stage of lifting the head. The practitioner is especially aware of the infant’s reactions when he changes position. The reactions supply information concerning the level of the systems’ maturity. If the infant reacts with unquiet or with crying during transitions, we assume that one of the reasons for this is the lack of maturity of the balance system, which signals discomfort when changing positions. The practitioner will hold the infant in a secure manner, and will support the back of the torso or another place that she will identify as needing support in order to give the infant confidence while carrying out the activity. In other words, the practitioner’s or the parent’s hands convey a signal of security to the infant’s neurological system that enables him to experience transitions even though he is fearful. Repeating the secure hold allows the infant to learn to control his own movement and to regulate it. The infant enjoys movement itself, and the practitioner or the parent can gradually release her hold and let him move freely, which fosters the initiative to try new experiences.

When a parent behaves in an overprotective way in reaction to the infant’s anxiety, she is essentially feeding the anxiety and strengthening its presence. When an infant succeeds in carrying out a movement in a flowing manner without concern, he displays pleasure and confidence. These sensations that he experiences radiate outward to his environment and create a sense of satisfaction in his parent as well. When the parent identifies the change in her infant, she begins to believe in her baby, and reflects that back to him. This is an important feedback cycle in the relationship between infant and parent.

An infant who learns to stand experiences falling as well. In fact, falling is an inseparable and important part in the process of developing control in standing. In this way, the infant becomes familiar with the sensation of height and receives vital information for developing his balance system. If the infant does not fall spontaneously, then he has no way out of the standing position, and he is helplessly stuck there. This helplessness is accompanied by stiffening of the knees and the torso, with the hands forcefully grasping for support. This leaves him one option—to cry. The best help a parent can offer is to teach her infant to fall and to turn the falling into a game of get up—fall—get up—and fall again.

There are infants who fall gently. Some fall heavily and stiffly, which arouses concern among some parents. (At the end of this chapter are games that prepare the infant to fall securely.)




Social Development

Language and Cognitive Development

Evolutionary psychology posits that the environment in which humans evolved had an influence not only on the body and on the brain structure, but on human behavior patterns as well, which were molded over many generations of natural selection. A main stream in evolutionary psychology deals with language ability. According to Steven Pinker (1994), evolutionary psychology uses the knowledge acquired in human language research and applies it to the rest of the features of the psyche. Just as language is an elaborate achievement that demands complex mental software, other achievements in our mental life require this as well. Achievements that appear obvious to us, such as perception, thought, and action, demand well-constructed mental software. Just as there is a universal structure to computing syntax, there is a universal structure to the key features of the psyche. Elizabeth Bates (2003) describes two stages in language development: until ten months of age there is a primary cooperation between infant and adult. That is mainly emotional, communicative cooperation that has no content other than transmitting messages of emotion. This communication is characterized by directness and connection between the infant and the parent or caretaker—a dyadic connection. After ten months of age, a dramatic change occurs. The infant demonstrates an ability to share experiences outside the dyadic connection. Relating to the outside world forms a triad—infant, parent, and outside event. In this way the ability to communicate develops within a wider range of content and intentions.

According to the theory that underlies the field of research called Theory of Mind (Gallese et al. 2004), the infant is born without any knowledge of her own behavior mechanisms or of her separateness from the rest of the world. In her eyes the whole world—mother, father, her bottle, the ceiling—are all part of the whole that is inseparable from her. Gradually the infant learns to identify her own behaviors. She identifies her hunger, her anger, her joy, and her thoughts within her, even when these are not visible from the outside. She develops an understanding that she and other people are different from one another, and that others have an inner world, emotions, and intentions of their own. By using her knowledge of her inner world, she projects onto the behaviors of other people and learns to predict when they will get angry and when they will be happy. This knowledge is important for the infant, who is trying to express her intentions, and the development of this understanding extends over many years. The infant learns how she can influence the perception and behavior of someone else. For example, an infant who wants a bottle makes sounds that will cause the mother to bring her the bottle. In this way, she influences her mother’s behavior.

When the infant reaches the age at which she begins to stand up, she suddenly has a greater need for control, a need to decide and to do things on her own. One of the first words that appears is “No,” even before the word “I” is spoken. This word often appears in her body language before it is spoken. The infant knows what she does not want, and in this way, she helps herself define the boundary between herself and the world.

Infants begin to understand words a short time before their first birthday, and a few months after that they begin to speak them. At this stage, the words are said alone and not sequentially, but the infant has the ability to make her intention clear with the help of one word. It is obvious that an infant who says “bottle” is asking to drink.

All over the world, infants say the same first words that express similar interests. These are words that deal with food, body parts, clothing, cars, toys, animals, family members, and bodily wastes. There are words that connect with movements of the body and hands, as in “peekaboo,” “birdie,” “don’t want,” and others.

As the infant’s world of verbal concepts matures, her play changes form and becomes functional. Each toy takes on a useful quality: we build a tower with blocks, and we make a car go. Play serves as an agent between the world of reality (the blocks) and the world of imagination (the tower) for the infant.

In a process that is shared by all humankind (phylogenetic), we learn language, concepts, and play, but this is done in a different manner (ontogenetic) by each infant. These differences in development have a great influence on the character of the infant.

Every interaction you have with your baby is unique and does not necessarily conform to statistics and theories, good as they are.




The Development of Social Interaction

An infant’s use of words evolves, and this development is accompanied by great creativity, as well as mistakes, that serve as a broad arena for social interactions and provide much entertainment for the adult members of the family.

Man is a social creature by nature. Already from the moment of birth, when we are dependent on another person, we have imprinted in us the need to connect with other people. Porges (2011) maintains that the manner in which we form attachments to people greatly influences the distinctive biological organization of each and every one of us. This organization dictates how we will react to the signals that come from our environment and how we will interpret them. Like a radar detector, we scan what is happening around us and categorize what is threatening to us and what is not. For example, strong background noise will arouse vigilance and unease in those who are sensitive to it.

Every infant interprets his surroundings in his own way. What feels safe for one infant bothers another. One infant could interpret certain elements as threatening, and for another infant, the same circumstances could feel safe. Stimuli that are seen as threatening will activate the sympathetic system, which is related to the defensive reactions of the “fight or flight” response.

There are infants who display defensive behavior when their parents take them to noisy shopping centers. The infant becomes vigilant and has a hard time concentrating. His muscle tension increases as the noise around him takes over his system, and he is unable to distinguish between the background noise and his parent’s voice. In this situation the infant displays noncommunicative behavior with his parent. The body signals consist of empty facial expression, contracting facial muscles, frenetic movements in his hands and legs, lack of eye contact, and more.

Many parents misread these signs and think that the infant is purposely misbehaving, and they try to educate him. They tell him that that is not the way to behave and insist on appropriate behavior. Actually, these reactions are not voluntary, but are physiological, hard-wired reactions. In order to moderate the infant’s reaction of vigilance and anxiety, Porges suggests creating an environment that will help him feel safe: locating quieter surroundings for him, speaking to him in a quiet voice, changing your intonation and expressions, and even singing to him.

A safe and familiar environment without overwhelming and threatening stimuli is a necessary condition for conducting social interaction and involvement in a social connection. Practitioners need to take this into consideration at the start of a meeting or therapy session, before they even make physical contact with the infant.

Porges (2011) presented a theory of the functions of the vagus nerve and their importance. This nerve is an important component in the autonomic nervous system, the system that regulates the activities of the internal organs (for example, digestion and changes in heart rate) and that operates for the most part unconsciously. The vagus nerve begins in the brain stem and branches out to internal organs as well as to areas in the head that control facial expressions and the tiny muscles in the inner ear connected to the ability to listen. Normal functioning of the vagus nerve is important for keeping the emotional system steady. Porges explains why we react in certain ways to events that are perceived as safe or threatening. According to Porges’s theory, there is a hierarchy of automatic responses that help us react to external conditions. In the first stage, we lift our eyelids and prepare our inner ear muscles in order to listen and communicate effectively with other people. This stage aids us in social engagement. If there is a sense of threat, the system moves to the next stage, in which there is preparation for defense by way of increased pulse and breathing rates and the release of elevated levels of adrenalin. If the threat is perceived as strong, the system will change to fight-or-flight mode, and sometimes even to complete shutdown. All these actions are controlled automatically by the vagus nerve. If the activity in this nerve and in the systems connected to it is not functioning correctly, we will see an impairment in facial expressions that aid in communication, as well as a difficulty in focusing and attention, and as a result, social engagement skills will be adversely affected. The reactions of vigilance are automatic and are expressed bodily in increased muscle tension. Through the movement system, we teach the infant to move more freely, which means matching muscle tension to the required action. The nervous system connects the freedom and ease of movement to a sense of security. The infant’s self-confidence gradually grows, his sense of independence expands, and as a result there are fewer stimuli that are perceived as threats.

An infant who stands on his knees and holds on tightly to a piece of furniture—a stool or chair—is demonstrating a degree of lack of confidence and heightened muscle tension that possibly comes from lack of stability, from stiffness in the joints, from psychological causes, or from an unsafe environment.

In the Shelhav Child’Space Method the way to change the state of insecurity is to discover and resolve the conditions that brought it about. Supporting and stabilizing the knees on the floor contributes to the sense of stability. Lifting the pelvis and lowering it to the heels promotes mobility in the hip joints and in the spine. Putting a rattle in his hand teaches the infant to lean on one hand, as well as teaching posture and stability. When he hits the rattle on a piece of furniture, a sound and rhythm are created that draw his attention to the noise he is producing, and this discovery is accompanied by pleasure and murmuring. Gradually the infant gains confidence and becomes available to develop a wider range of uses for his hands. The parent or practitioner can utilize this achievement to initiate interaction with the baby—for example, with a game of imitating rhythms. The practitioner holds the rattle, makes eye contact with the infant, and makes the same sounds that the infant is making. This mimicry activates the mirror neurons, and after several repetitions, the infant will imitate this action with great pleasure.

This description demonstrates the connection between developing motor skills and fostering a sense of confidence as well as the feeling that “I can do it.” This connection builds the ability to see the other, to accept him, and to communicate with him.




Lesson 11. Standing with the Help of a Chair

Infants arriving at the stage of standing and walking have developed the necessary skills for these stages while they were still lying on the floor. The basis of the elements of posture, the relationship between different body parts, and even the fundamentals of dealing with balance and gravity are all learned in the stage when the infant is coping and moving close to the floor.


	Lie on your belly and place your head facing to the right. Slide your left knee sideways on the floor toward your chest several times. Straighten your legs. Turn your head to the left and slide your left knee from the side toward your chest. With your head on which side is it easier for you to bring your left knee close to your body? Has your spine changed as a result of the leg movement? What shape has it taken?
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	Leave your head facing to the left and slide your right knee upward. Notice how your pelvis is moving relative to your head, and slide your knee only in such a way that you will not cause a lot of tension in your neck and chest. Notice that in this movement the spine forms a curve in the shape of the letter S, which is typical in scoliosis, as opposed to the letter C, which is formed as the knee moves upward on the same side that the head is facing. Repeat this and slide your left knee, and notice how much easier this movement has become.



The difference is due to the twist that is demanded of the spine when it forms an S shape. Dragging the knee causes a rotation in the pelvis in the opposite direction to that of the head, and the vertebrae and the ribs are required to adapt themselves to the twisting movement, much more than is required of them when the head and knee approach each other. The ability to move from the S curve to the C curve in the spine makes the spine more flexible.


	Turn your head to the right and alternate sliding the right and left knees toward the chest. When you slide your left knee, let your neck respond to the movement without pressing your head to the floor. Leave your hands where they are, and without effort, do the movement slowly enough so that you can discern the chain reaction that passes through the entire spine.

	Lie on your back and notice how these movements are influencing your lying down. Is the contact of parts of your back with the floor clearer than before?

	Lie on your belly, placing your head on your right ear. Slide your right knee toward your left side in such a way that your right knee passes under your left knee. Slide it back to its original position. Repeat several times. How does your pelvis change its place? Place your head on your left ear and slide your left knee to the right under the right knee. Be aware of the differences between the two sides.
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Your arms, remaining near your shoulder girdle, serve as a constraint that compels the thoracic vertebrae to move in relation to the shoulder girdle. At the same time, the lower body makes a turn, caused by dragging both knees simultaneously in the same direction. This movement serves as a helping factor to bring about movement between the ribs and the vertebrae. This is an important movement that enables easier and more comfortable standing and walking.


	Place your head on your right ear, bring your elbows toward your chest, lean on them, and slide your right knee to the left under your left knee. Keep the head bowed and repeat this several times. Pay attention to the movement that occurs in the chest.
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Many people do not have flexibility in the chest area, and this movement helps develop this flexibility.


	Straighten your legs and turn your head to the right on your left ear. Bring your knees through the right side toward your chest and face. Notice how this movement allows your torso to bend and twist at the same time.

	Lie on your back and sense the length of your spine and the influence these movements have had on your breathing. Are your ribs participating more in your breathing? Is there movement in your lower belly while breathing?

	Turn over onto your belly again, right ear on the floor. Lift the entire left leg and bring it behind you and to your body’s right without changing your head’s position. Notice the change in the angle in your groin. What are your ribs being asked to do on your right side, and what do they need to do on your left side? Place your head on your left ear and repeat this movement on this side with your right leg lifting behind you to your left.
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	Turn your head to the left. Place your hands next to your shoulders so that you can lean on them, and point your elbows straight up toward the ceiling. Lift your left leg in the air, bend your knee, and move your leg behind you, toward your right side. While doing this, bring your head in the direction of your legs. Continue moving until you come to side sitting with both knees facing right.
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It is worthwhile to discern several details in this movement that will enable you to do it in an easier fashion: when you move your left leg behind you, bring your right knee closer to your belly. Your head moves parallel to the floor in a semicircle, and your belly moves above your right thigh and close to it. The left leg acts as a lever to bring you up to the sitting position.


	Lie on your belly again. Place your head facing to the right, and repeat this action via your right side several times.

	Rest a bit and do this move from side to side.

	Lie on your back.

	Bring over a chair and stand on your knees facing the seat of the chair. Place your hands on the seat of the chair. Bring your pelvis backward as if to sit on your heels. Notice how far back your pelvis can go. What is the distance of your right heel from your pelvis, and what is the distance of your left heel from your pelvis? Our movement is often not symmetrical.
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The movement toward your heels is not symmetrical because the activity of our torso muscles is not symmetrical. The manner of stabilizing the pelvis and the action of the leg muscles are also not symmetrical. All this contributes to the state of asymmetry when you bring your pelvis back over your heels.


	Flex your toes and put your weight on them. Bring your pelvis back onto your heels. Which position is more comfortable for you as you go back onto your heels? Continue to look to the horizon during the movement.

	Rise back onto your knees, and organize the distance between you and the chair so that you can stand your right foot in front of you. Bring your right leg back and bring your left leg to standing. Which leg is easier to bring to standing? On which knee do you prefer to stand, and which leg do you prefer to move?



There is always one leg that is stronger than the other. Each person has a leg that she stands on more easily than on the other leg, and a leg that is easier for her to move. Moshe Feldenkrais brought an example from the world of soccer: A soccer player has one strong leg and one intelligent leg. The one he stands on is his stronger leg, and the one he kicks with is his intelligent leg, which directs, coordinates the timing, and regulates the kick.


	Stand each leg alternately several times, and change the placing of your feet on the floor—a bit to the right, to the left, and in other directions as well.

	Leave your right foot standing. Lift your right heel and lower it back down to the floor. After several movements, lower your heel once to the right and once to the left.

	Leave your heel on the floor and lean on it. Lift your toes and the pads of the front of the foot and lower them back to the floor. Notice that your pelvis moves back during this movement. After several movements, bring the sole of your foot to the right and to the left as if you are drawing with a compass.

	Lift your heel and the front part of the sole alternately, taking care to lean on the chair with your hands.
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	Stand on your knees and move your pelvis backward toward your heels. Notice if your pelvis gets closer to your heels this time and if it is possible to sit back on them. You are getting closer to sitting Japanese style.

	Sit in a comfortable position in order to rest a bit.

	Stand on your right knee and on your left foot. Alternately lift your left heel and the front of your foot and lower them, in such a way that you can hear them slapping the floor.



Babies love to hear sounds that come from their actions and to play with these sounds. The shock from striking the heel on the floor passes through the skeleton, reaches the brain, and provides proprioceptive information that helps construct the map of the foot in the brain and lays the foundation for standing on that foot.


	Stand on your left knee and on your right foot and repeat the movements on your right side.

	Lie on your back and notice the clarity of sensation of the placement of the soles of your feet.

	Stand on your right knee, stand your left foot, and place your hands on the seat of the chair. Move your left knee in circles around the sole of the foot. Every so often change the direction of the circle. In this circular movement your knee moves to the left toward the outer left edge of the foot, forward over the toes, right to the inner side of the foot, and behind to the back of the heel. Notice how you are shifting your weight on the foot. Let the movement of your chest and pelvis help draw the circles. Make sure you find a way to do this movement without lifting your entire sole from the floor.

	Sit back on your heels. Place your right foot standing, stand on your left knee, and place your hands on the seat of the chair. Move your right knee in circles around your foot. Be aware how different this feels when you move this knee. What are the differences that you feel when moving the hip joint, the ankle, the pelvis, and the chest on this side compared to the first side?

	Lie on your back and rest.

	Stand on your right knee and on your left foot. Hands are placed on the seat of the chair. Stand up on the toes of your right foot—the foot that is behind you—and lean on your toes. Shift your body weight forward onto your left foot. Gradually lift your right knee and pelvis, and stand your right foot. Place your right foot next to your left.

	Step back with your right foot, bend your knee, and return to the original position. Gradually lessen the degree of weight that you are transmitting to your hands. Notice to what extent your left foot can bear your body’s weight.
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Learning about this stage of getting up from standing on your knees and getting down onto your knees again helps build the skeletal and muscle organization in the presence of gravity. There are infants who are able to stand up, but rigidly straighten their legs, lock their knees, and get stuck in a dead-end position. This part of the lesson dwells on learning how to bend your knees, since whoever is able to bend their knees and to go down from standing can use this skill in a variety of situations. In other words, stability in standing is achieved only after the baby learns to bend his knees and go downward.


	Repeat this action as you stand on your left knee, with your right leg in front of you.

	Repeat this sequence when you are standing over your right foot and then standing over your left foot.

	Stand up. Notice how your weight is distributed on both your feet. Do you feel more stable? Do you perhaps detect a wider spread of your whole foot on the floor?

	Shift your weight from one foot to the other. On which foot do you feel more stability?

	Begin to step forward. With which leg did you start to walk?

	Notice the uprightness of your torso and the freedom of movement of your arms and shoulders.






Suggestions for Developmental Play

In order to expand movement opportunities in the transition stage to standing, we can use household furniture and available objects. Pillows, balls of all sizes, stools, and steps within the house can be used. The child’s natural environment arouses curiosity and develops and adapts to her needs, often even more so than a play space that is equipped with modern and colorful equipment. Spaces with colorful equipment, loud music, and lots of children all around are not always appropriate for every child.


	Pillow play: Scatter different size pillows all around the room. Let your baby crawl over them and stand on them in the bear stance, the knee stand, and so on. Dealing with an unstable surface develops organization of balance, which further aids in the development of stable standing. Coping with new surfaces is both challenging and intriguing, and infants derive joy and pleasure from it.

	Encourage your infant to stand near stable pieces of furniture of varying heights. Pieces like a coffee table, a couch, or a chair will do. Place toys on these pieces of furniture so that his curiosity to approach them will motivate him to stand up onto his feet. Move the toys farther away, deep into the couch, so that he will need to go up on his tippy toes to reach them.

	When the infant stands near a stable piece of furniture, sit behind her, call out to her, and extend a toy to her. In this way you will encourage her to let go with one hand and to turn around to you. The infant’s reaction creates a rotation the length of her torso, pelvis, and legs and encourages dynamic posture. The infant will often even raise one leg and practice shifting her weight from one leg to the other.

	One of infants’ most beloved games is throwing toys down from the height of the sofa to the floor. This game is full of discovery. They learn that when they let go of an object, it falls down, and this is a first lesson in physics and in understanding gravity. They listen to the noise the object makes when it hits the floor. They discover how long it takes for the object to reach the floor, so they love to repeat this game over and over. They also discover that throwing the object elicits an interesting reaction from a parent. There are parents who get angry and think the child does this on purpose. And there are others who encourage him to continue the game. Every reaction such as this teaches the infant that he can influence his environment.

	It is a good idea to encourage your infant to bend over and pick up the toy she threw down. Bending and straightening up organizes the movement of her joints and also organizes her musculoskeletal system.

	You can place a box next to your baby and encourage him to direct the toys he tosses into the box. This game develops eye-hand coordination and can be a first lesson in “making a basket.” Repetition of the same game is not boring for the baby. Just the opposite is true. It develops creativity and curiosity, and he derives great enjoyment from knowing what is about to happen. Within this repetitive game, the order of things changes, the speed changes, and the choice of toys varies, as well as the interaction with the environment.

	There are infants who are fearful going from the standing position back down to the floor, or who are afraid of falling. You can help them by turning the scary transitions into a game. Sit behind your standing baby with a pillow placed between you. Hold her by the pelvis and prepare her for falling. Say to her, “One, two, and three!” and bring her pelvis onto the pillow. Chant along with the fall by saying, “Boom, you fell; how wonderful!” The infant will stand up again, and you can repeat this several times, until you feel she has gained confidence in falling. The fear will slowly turn into enjoyment and shared laughter.

	Kicking the ball: this activity demands the ability to stand on one leg while the other leg is free to kick. Give your baby the necessary time for the learning process. Not every infant needs the same amount of time to develop this ability. In the first stage, it is a good idea to give him a prop to lean on with one hand—a chair or a railing. This is easier from the point of view of balance. After he has acquired control in supported standing, you can sense if he spontaneously switches to unsupported standing. There is psychological importance to the fact that the child chooses to let go of the support without being prompted to do so. His nervous system is available to spontaneously respond in accordance with his needs. When he has achieved the ability to kick with one foot, let him try to kick with the other foot.







9

Walking




When looking at your two paws, as soon as you have decided which of them is the right one, then you can be sure the other one is left. All that remains is to decide with which one it is best to begin to walk.

—A. A. Milne, The House at Pooh Corner
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In the first year the infant goes through a sequence of processes. Every system in the body develops, and the synergy that is formed from the developing of these systems leads to the ability to walk. The musculoskeletal system thickens and gets stronger. The nervous system builds new connections. As part of the nervous system, the visual system matures, as well as the vestibular and proprioceptive systems. As a result of these developments, the infant is capable of making movements that are increasingly controlled and coordinated. The systems develop in such a way that they are interconnected with one another, and any separation between them is artificial. The maturing of the systems takes place through cumulative experience and natural growth. It enables the infant to cope with a more complex world from the motor, emotional, social, and cognitive points of view. When the infant learns the action of walking, he divides his body image into segments, and he fixes them in his mind, learns the possible movement repertoire, broadens his resources for keeping his balance, and chooses appropriate strategies for movement and posture. Gradually he is able to coordinate these different segments until he is capable of walking freely and of conducting the “orchestra” of his body parts. Watch your child take independent steps. This walking reflects all of the achievements that he has attained up to this point. It also reflects your presence and the parental mantle that you have provided for him. The tools that he has acquired in this process will accompany him throughout his life.

Walking is a movement function that characterizes the human species. The act of walking is a symphony of the entire body that includes the timing of multiple movement elements while maintaining balance in the gravitational field. This requires stabilizing of the head, use of the arms, and ability to shift the weight of the entire body over one foot (Assaiante et al. 2005).

The human being has an inborn drive to stand erect. The infant already lifts his head in the first weeks of his life. This drive is what guides the developmental processes in the first year until he can stand erect and walk. A mechanism in the brain that releases hormones (endorphins) linked to pleasure is activated as a result of walking. This mechanism reinforces and rewards walking and is at the foundation of human structure. The developmental process is accompanied by trial and error, and by successes and failures. When an infant takes his first steps, he bumps into objects, loses his balance, and falls, until he learns what stable walking is all about. In other words, the infant must learn to fall in order to learn to walk (Adolph et al. 2012).

Walking requires a level of complexity in between standing and the ability to run and jump. One characteristic of human development is that when any skill is established, there is a drive to broaden and develop new skills that are on a more challenging level and of a higher complexity, relying on the foundation of earlier skills.

For example: An infant receives a gift of a box of wooden blocks. At ten months he will explore how to hold a block and what happens when a block falls from his hands. When the block falls, it makes a noise, and the infant might make use of this discovery by throwing the blocks on the floor or into the box. When he grows a bit older, he will expand his block play: he will build a small tower, and he will learn how much fun it is to take it apart. Later, he will make the tower taller, and he will learn how gravity works on a higher tower. This skill will improve as the toddler learns to build a bridge, a house, and a whole city. This model of learning leads to development in all realms of human accomplishment—in art, music, movement, communication, sports, engineering, science, architecture, and many other fields.
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Playing with blocks





Pre-Walking

Already in the first month postpartum you can see a kind of proto-walking in the infant. When you hold her vertically, and place the soles of her feet on a horizontal surface, her feet will go up and down one after the other. Her feet will step in place, and the front part of her foot will touch the surface first. The muscle tension along the legs in this kind of walking involves contraction of muscles in the front of the legs and in the backs of the legs as well. This kind of walking is called “reflex walking” in the professional literature. It is not volitionally initiated, but rather an automatic reaction of the nervous system to the stimulus of contact. The infant has no choice but to react in this way time after time, whenever her feet come into contact with a surface. Moreover, this kind of walking does not serve the infant in advancing the function of walking. This is a reaction that never entirely disappears, and it is part of mature walking. However, before the infant learns to walk, the automatic reaction must weaken, and the voluntary actions connected to walking must become established. This change begins when the ankle, knee, and hip muscles are not engaged simultaneously, but gradually become freer to move separately from each other (Thelen and Cooke 1987). In the progress toward walking readiness, primitive and mature movement elements coexist side by side and are blended into the first approximation of a clumsy walk. Gradually, it can be seen that the ability to differentiate the movements of the leg joints improves, and balance skill sharpens (Okamoto et al. 2003).




First Steps: As Walking Evolves

When the infant has already learned to stand, and he can stand by leaning on a couch or on a chair, the world around him supplies stimuli that lead him to move toward them. He discovers the possibility of walking while supported. The support helps him stabilize his upper body and allows him to freely move the lower half of his body. The infant transfers his weight by leaning on a source of support in order to lift a leg and place it in a new spot. Surprisingly, most infants begin with side stepping, known as cruising, before they take steps in a forward direction. The following are the reasons for this:


	The supporting foot stays in full contact for the duration of each step when stepping sideways. In contrast, walking forward requires the infant to shift weight from the heel to the arch, and then to the toes, which means that a more advanced organization and balance are needed.

	Shifting weight sideways is done in a way that requires less differentiation in the movement of the joints of the body than walking forward. Side stepping (cruising) is a kind of falling onto the foot, so that the foot, the pelvis, the torso, the hand, and the head move as one unit in a global movement.
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Cruising along furniture


This kind of walking serves as a laboratory for the infant in which he explores the way he uses his hands while standing and walking. When he steps sideways, one hand supports him, and when he lets go of the source of support with his other hand, he must choose where to place it in order to support his weight at the end of the step. This movement is done in coordination with his stepping leg and serves as a preparation for coordinating the movement of his limbs in unsupported walking.

Each infant has a favored hand and leg with which he prefers to side step. This is a natural development. However, it is a good idea to pay attention to this preference and to offer the infant opportunities that will encourage him to cruise in the other direction as well. Reality offers opportunities in which the infant will be interested in going from one piece of furniture to another. He learns to take chances, to shift his hand to the next piece of furniture and move toward it. This is an intermediary stage before the transition to forward walking. It is important to offer the infant opportunities for independent trial and error, so that he will establish his balance and the organization necessary for walking. The tendency of many parents is to hold their infant’s hands, thinking that in this way they are helping him to learn to walk, but there is significance in letting him try on his own so that he will experience a sense of daring, success, failure, and independence.

There are children who will use other intermediary stages on their way to independent walking, such as:


	Forward walking using one hand for support. He can hold on to a piece of furniture close to his body, or a railing.

	Two hands hold on to an object in front of his body, such as a chair. He pushes it along, which leads him to walk forward.



Certain walkers force the toddler to stand or move at a speed that does not afford him enough control. Furthermore, these walkers often do the work for the toddler, and thus take away the opportunity to learn movement elements and balance strategies vital to the action of walking. Therefore, we recommend choosing walkers that supply resistance, so that the toddler is required to push them on his own, at a speed that he alone controls. A chair with a toy placed on top of it does the job very nicely.




Transitioning to Independent Walking

In the first months in which infants learn to walk, they deal with learning ways of moving without support. For the first time in their lives they try to advance without any help from furniture, without a wall to lean against or a hand to support them. They stand on their two little feet, and all this happens at the peak of a growth spurt that affects their body dimensions and their balance. Until now the infant has used her hands for holding on to points of support in order to keep her balance. From the moment she stops leaning on her hands, she stands and advances in a wide enough stance that affords her stability. Toddlers who begin to walk discover how to keep their balance while moving over a narrow support base, which practically means standing on one leg. By this stage the skeleton and muscle mass have developed in a way that enables the infant to bear her own weight without support. This achievement brings joy and pride to the infant and to her parents.

Infants in the first stages of learning how to walk face a challenge of multiple variables as they work through how to move each muscle, and when. To simplify the problem, they begin to walk by inhibiting movement of the joints of the upper body, by holding their arms raised on either side of the head in a set position, and by keeping the shoulders, chest, and head in a fixed position (Ledebt 2000). They move their same-side arm and leg together and waddle from side to side, advancing in this way. This movement pattern is known as homolateral or ipsilateral walking (Alexander et al. 1993).

The infant has already crawled contralaterally (moving with the opposite arm and leg), and now she returns to the initial primary pattern of advancing homolaterally. Why is that? If we take a look at each developmental stage, we can see that the continuum of learning consists of progression, regression to more familiar patterns, and relearning under new conditions (Adolph and Berger 2007). The same thing also happens here. In order to feel secure in the options available to her, the infant first regresses neurologically to a simpler manner of action. Homolateral walking demands less coordination between the two sides of the body and of the brain than contralateral walking, which requires greater differentiation between the right and left sides of the body. In contralateral walking the opposite arm and leg are coordinated, while the head maintains stability in the middle.

In the first months of learning to walk, toddlers experiment with a wide variety of patterns of using their legs. They often limit the movements of the hips, the knees, or the ankles (Chang et al. 2006) in an attempt to investigate how to stabilize the joints and how to move them, as well as the appropriate timing of each action. Out of the three possibilities of stepping (with the toes, the heel, or the entire foot), most prefer to step first with the whole foot, a choice that requires less differentiation while not being particularly efficient. Gradually they change their stepping preference by first stepping on the heel. This kind of stepping demands a greater coordination of the ankle movement with the rest of the body and allows for a more efficient shifting of weight (Hadders-Algra 2000). There are infants who adopt walking on their toes, who have difficulty with or avoid lowering their heels to the ground to walk on them. This kind of walking allows for limited stability compared to walking on the whole foot. When this option is the only one that the infant uses, it is best to help her develop other options.

As she gathers experience in walking, the infant gradually lets go of movement patterns that are not suitable and focuses on patterns that allow her to keep her balance for one step and then for the next, until her manner of walking is sufficiently mature and stable. She inhibits the movements of her leg joints less and less, and she uses them in a continuous way in her walking style. In this way, the range of her possibilities narrows, and she repeats the most efficient patterns again and again. Through this ongoing process she acquires experience in walking.

Research shows that walking without support is the crucial factor in developing quality walking. During the months of attempts at walking, the infant lowers her hands to her sides and gradually allows her head, chest, and arms to move. Her steps become longer, the spacing between her feet becomes narrower, the direction of her walking becomes clear and uniform, and her steps become similar to one another (Adolph et al. 2003). With expanding control over coordination between body parts, over balance, and over the head’s freedom of movement, the infant gradually shifts to contralateral walking—moving the opposite arm and leg together.

The random possibilities that the environment offers lead the toddler to also walk backward. She adopts backward walking as a variation of forward walking. The importance of this experience is significant: the infant practices organizing her posterior muscles. Shifting weight onto the foot is done differently. The movement is less dependent on the sense of vision and more on the kinesthetic sense, and space perception improves. Eventually, out of the wide range of possibilities with which she began, the toddler adapts her manner of walking that characterizes her. The variety of possibilities that provide stability in walking is enormous, and each toddler sooner or later acquires her very own style of walking. This style is influenced by genetics, body build, muscle tonus, varying body proportions, and cultural practice. In order to develop the elements of independent walking, the infant requires freedom to experiment, so that she can make mistakes and make discoveries. In this process the parent’s role is to give the child her own space and her own pace. The chart below summarizes walking from its inception to its achievement.
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	Movement at the Start of Walking	Movement in Mature Walking


	


	The purpose of the wide stance is to achieve a wider base of support.

	The upper body and the head move from side to side.

	The head, neck, and torso move as one unit. As a result, the field of vision is limited to whatever is in front of the body.

	The hands are lifted in order to help keep balance.

	The body moves from side to side as one unit in global walking.



	


	The space between the legs narrows.

	The hands lower to the sides of the body and move separately from the torso and head.

	The movement of each arm is in sync with the opposite leg (as the left foot steps forward, the right arm moves forward).

	The head stays above the pelvis in the center and moves freely.

	The head is free to turn to the sides, so the field of vision widens, allowing more opportunities to see all around.

	The line of walking is straighter.

	Control over regulation of the speed of walking develops, as well as the ability to stop movement.











Falling in Order to Learn to Walk


[Thomas Edison’s] first mistakes were made when he was just a baby. For example, when he learned to walk by himself … dozens of times he failed and slipped until he succeeded in taking one step.… Thomas’s mother approached him, bent over him, comforted him, and whispered: “You tried? You made a mistake? Good for you! That’s the only way to learn! I’ll tell you a secret: Learn how not to succeed or you won’t succeed in learning.”

—Shirley Yuval-Yair and Dr. Tal Ben-Shahar, True Heroes: Thomas and Me



An infant who is learning to walk experiments with falling, and in this way he learns which strategy permits him to keep his balance and which does not. He discovers the fine line between keeping his balance and falling. He learns how he can safely fall by extending his arms and guarding his head. He learns about the timing of bending his knees and how to avoid getting hurt. He gathers experience in falling, develops depth perception, and learns to assess risks.

Falling also offers him opportunities to get up again and stand, and in this way to employ his muscles, to bear weight on his skeleton, and to move the joints involved in standing erect against the gravitational pull, thereby strengthening them.

Parents observing their infant as he learns to walk will notice that he walks for short distances and then stops to rest. Rest, stops, and falls also play important roles in the learning process. Walking short distances is efficient, because rest allows for processing and internalizing learning, and it restores the motivation to explore the movement in additional ways (Adolph et al. 2012). The experience of controlling balance and overcoming fear of falling influences the sense of security and the self-image as well.




The Foot and the Ankle

The ankle and the sole of the foot have helped the infant in movements of previous stages—in turning over, in crawling, and in transitions from one position to another. When the infant stands up and begins to walk, the use of the foot and ankle for transferring weight and strength is already familiar to him. In walking, however, the foot and ankle take on the new role of bearing the body’s entire weight in movement.

The foot is made up of twenty-six bones and thirty-six joints. It is organized into three arches that are strengthened with the help of tendons and ligaments, which stabilize them (Wikipedia 2019a). The arches are stable architectural structures that facilitate bearing a great deal of weight on a narrow support base.
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The structure of the foot and ankle


The ankle joint is located at the junction between the foot and the two bones of the shin (tibia and fibula). The joint permits flexion and extension of the foot as well as inversion and limited outward bending known as eversion. The structures of the foot and the ankle allow for great mobility and aid in adaptation to the surface that is being stepped on. The placement of the ankle allows for transition of the weight in a direct path from the skeleton downward toward the floor and upward from the floor by way of the sole of the foot to the skeleton. Transferring force in a direct line upward along the skeleton occurs thanks to the positioning of the joint, which is biomechanically economical. Any change in the angle of the path of force transfer would cause a loss of part of what we call “shear force” (Wikipedia 2019b).

Often babies’ toes are tightly closed. The act of walking transfers the weight forward past the toes and spreads the toes wide. Wide-spread toes (unlike tightly closed toes) are an important factor for equilibrium and for maintaining balance, while allowing for more useful organization of walking. We learned from a research study that as long as the infant walks leaning on a piece of furniture or supported by the parent’s hand, he is using less information from the encounter of his feet with the floor and more information from leaning on his hands. When he begins to walk without support, he intensifies his sensitivity to the sensory information that is received from the soles of his feet and uses it to stabilize and balance his body (Adolph et al. 2011).

In the first months of life, long before the child is walking, the Shelhav Child’Space Method already dedicates special attention to the mobility of the ankle and to the transfer of force from the foot through the ankle to the skeleton. The reason for this is that the sole of the foot has a high density of touch and pressure receptors. Touching and moving these parts creates a considerable sensory stimulus. Flexion and extension of the ankle, deep touch of the foot and its borders, transferring weight toward the foot while lying on the back and pressing toward the head: all these serve to create a sensory stimulus to the deep touch sensors in the joints, and they help construct the body image.




Cognitive Development

When the toddler walks around the room, she receives information concerning objects and people around her, whether they are far from her or close to her, above her or below her, mobile or stationary. The information is processed along with the information that is received from her movement in space. In this way, spatial perception develops. The crawling infant’s field of vision initially extends from the floor to a certain distance in front of her hands. As she progresses from crawling to standing to walking, her field of vision widens to include the space around her and the objects and people it contains, both near her and far from her (Kretch et al. 2014).

Depth perception is the ability to estimate what one’s distance is from bodies in space. This ability is not inborn. It develops through visual stimulation in the course of growth, and it continues for many years until it matures. Depth perception relies on the ability to see with both eyes and coordinate them, and on the ability to combine the information from both eyes in the brain and to translate it into a three-dimensional representation in space.

The development of depth perception begins as soon as the infant begins to move on her own power when she turns over—and continues as she lifts her head, sits, crawls, and comes to standing. When the infant walks, she sees more of the space around her, and she sees farther. She also needs to estimate the distance to the floor. In this way the use of this skill is expanded.

The infant’s ideas about the possibilities for action in her surroundings continue to grow. She can lift objects from the floor, move them around the room, put them up on a shelf, and take them down again. She spends more and more time exploring a toy, which indicates her growing capacity for attentiveness. The infant establishes the understanding that an object or person that disappears from her sight does not cease to exist (Rochat 2001). She loves playing repeatedly with disappearing and reappearing objects, and she never tires of playing pop-up, peekaboo, and hide-and-seek. Her range of experiences continues to widen. She plays alongside her friends, participates in play with her siblings, and at the same time, in this way, her communication skills are developing.

Piaget (1951) described the infant’s cognitive development as it occurs through experimentation and play. He emphasized playing with objects because, in his opinion, these games are an important factor in developing actions such as pushing, pulling, and throwing. Piaget described how an infant widens the scope of her play. When confronting a new object, the infant applies familiar actions from her experiences playing with familiar toys, but when she discovers a unique quality of this new object, she adapts the manner of play so that she can explore it. For example, an infant who plays with a magnet for the first time will try to shake it or bang it on other objects to make a sound. She may try to “drive” it like a toy car. But once she discovers the magnet’s special quality, she will keep trying to attach it to surfaces and objects to find out which ones it will stick to. Piaget emphasized that the space for play mediates between the infant’s inner world—her ideas, thoughts, and fears—and reality. That is to say, the infant projects onto the toy and into her play her desires, her fears, and her ideas.

Understanding instructions is an important part of cognitive development. In this stage an infant understands instructions such as “Wave bye-bye,” “Clap your hands,” or “Take this.” These instructions refer to one action, as opposed to complex instructions, such as “Take the game to your room and place it in the box.” Instructions such as these demand a more developed memory, and this appears at a later stage.

As the infant’s world expands, her exposure to stimuli increases as well. At this point she faces a complex task, which is to choose what interests her. Each choice demands giving up other possibilities. This is possible because in this stage her brain is already capable of considering, comparing, sifting through, and regulating incoming stimuli, and she can coordinate her motivation with her ability and with the demands of the environment.




Emotional Development

In his book Diary of a Baby, Daniel Stern (1990) describes walking as the key to a baby’s emotional development as separate from his mother. In this description he compares the mother to the emotional-geographic center for the baby, who measures distances according to his feelings of security and fear. When the infant and his mother are in an unfamiliar new place, the baby’s first preoccupation is with obtaining feelings of security from his mother. He will sit protected in her lap, and he will look around and construct a “map” for himself, placing his mother at the center. When his curiosity becomes greater than his fear, he will venture out to explore his surroundings; however, he will return to his mom whenever he may feel a need to receive another dose of security and confirmation. Gradually he will dare to explore farther away from her. In this way the connection between motor and emotional independence is realized, each one advancing the other.

Bowlby (1969) used a test of relationship distance and mother-baby eye contact as a tool to measure the quality of the connection between them. The connection is normal when there is a balance between the infant’s desire to explore his world and the sense of security he draws from his mother.

The infant’s motor development enables him to distance himself from his parents. When he moves away from them, he is exposed to situations and objects that may arouse fears and anxiety in him, and he begins to identify safe and dangerous situations. Infants feel anxious around strangers or unusual-looking people, as well as in response to loud noises or quick movement changes. These fears are an integral part of his emotional development. These fears often are reflected in dreams.

Winnicott (1971) coined the phrase “Good enough mother.” This refers to the ability of the mother to respond to her baby’s needs while acknowledging his fears and containing them. He emphasized that the more the mother’s intervention matches her baby’s needs, the less the intervention is felt.

When the infant is fully equipped with tools that enable him to identify his height from the floor (depth perception), he may feel a certain fear of falling. Even so, the impulse to develop is stronger than this fear, and he gathers courage and takes his first steps without support.

In this stage the distance between walking and falling is minimal. The parent’s role is to give the infant time to independently learn the organization necessary to walk between one fall and the next. A parent supplies the infant with a sense of security and capability by letting him know that he is seen, that his parents have confidence in his ability to cope, that they do not hurry to help him, or hurry him to make progress. Parents who understand that falling is normative at this stage, and who know that they have an important role in their infant’s development and acquisition of confidence, will react with a tone and manner that are supportive of their child.

In this stage, in which the infant distances himself from his parents by walking, the interaction with parents that includes prohibitions and limit setting comes to the fore. For example, a parent may say, “Move away from there,” or, “Careful! Don’t go near that,” or, “You are not allowed …” The limits that parents set for their infant are what enable him to understand the lawfulness of his world, and they strengthen the sense of selfhood and security. When parents set limits, the infant can conduct himself within them more freely in a more predictable and secure environment.

After the infant has begun to understand the rules in his world and the relationship between himself and his parents, he begins to play symbolic games, for example, with a doll or a stuffed toy. The infant can attribute human qualities to the toy. He enjoys taking care of it, hugging it and feeding it with a spoon, and at times he can be angry with it. This kind of play allows him expression and projection of his inner world onto the object of his symbolic play.




Language Development

Research has shown that when a toddler begins to walk, he initiates more vocal interactions with his parents and, in exchange, receives more verbal feedback. In this way the development of his language skills is encouraged, and as a result, the process is speeded up (Adolph et al. 2011).

Just as in motor development, children who develop normally demonstrate a considerable speeding-up in the rate of their language development. The amount of time necessary for development in each stage is individual.

Along with the development of walking, most infants enter the one-word stage. In this stage they express their first words in a consistent manner. They say the word as an expression with a set meaning, and not necessarily as a standard word. Usually the words are connected to everyday experiences. “Baw” for ball, “lie” for light. It is likely that an infant will use words that he makes up that have no connection to standard words—for example, “ka” for doll. Usually only the parent or a caretaker will know the word and what the infant intends. It is very important for the parent and the environment to respond in a deliberate and consistent way to these first words, because the more they respond, the easier it will be for the infant to develop purposeful communicative behavior (Bates et al. 1975).

Very often the infant will use the same word to describe several components connected to each other in his world. For example, he would use the word “eat” for food, and also for the high chair and the plate. His vocabulary will grow gradually until “eat” only refers to food, and “ch” signifies “high chair” (Dromi and Ringwald-Frimerman 1996).

Research studies found that infants who had been spoken to frequently from birth onward developed language skills faster and earlier than infants who had received less verbal stimulation. The same research even noted that there were no shortcuts: speech that is not directed at the infant, as in voices on television, does not have the same influence as speech directed at an infant, in which he sees the lips forming words right in front of his eyes. Another finding is that the use of richly constructed sentences with a variety of words contributes to language development and helps the infant develop understanding of context and of more complex meanings (Ferland et al. 2012). For example, instead of Dad saying, “Take the rattle,” he could say, “Take the yellow rattle that is inside the box.”











Jonathan

Jonathan, a year-and-two-month-old boy, is curious, animated, active, and social. Two months ago Jonathan began to stand up next to furniture and in his bed, but he has not yet been able to let go of support and to stand by himself or take a few steps. When both his hands are held, he happily takes a step forward. Jonathan had passed the developmental stages pretty much on time—turning over, crawling, and standing up. So why, his mother wanted to know, was he not able to start to take steps on his own?

If we take a look at Jonathan’s chronological age, all is well. Not every infant walks at this age. In a wider observation, in addition to the motor
 aspect, we could identify that the dynamics between the parents and Jonathan have had an influence on his rate of development. When Jonathan and his mother play together, we notice that the mother takes on the main role. She initiates most of the ideas for play, she suggests switching toys, and she tries to pull words out of him. If we observe further, we see that Jonathan hardly initiates play, and the repertoire of syllables that he utters is quite limited. He does not stick with exploring one game over time, but goes from one game to another, and even changes positions and moves around quickly and in a short time frame.

The unusually quick movement raised some question marks. What is the reason that an infant would move around this way? Is he capable of playing one game for a duration? Can he change positions slowly?

After I made contact with Jonathan and interested him in a game, I lowered my tone of voice and slowed down the speed of my speech. Jonathan responded in kind. He stayed in a sitting position and kept up contact with me for a good length of time. I seated him in front of me, and I used deep touch in order to give him a clearer sense of himself. Gradually he calmed down.

In the next stage I gave him a plastic cup and spoon. He played with them, taking the spoon out of the cup and putting it in, as he explored the objects in his hands. However, he quickly stopped playing with them. I took the spoon and cup, and I showed him a new way to play with them. Then I let him play on his own. The demonstration spurred him on to further exploration. At this point I moved away and let him continue with this on his own.

In talking with his mom, it became clear that she works every day until the late afternoon, and when she gets home she feels the need to make up for lost time with her son. After she observed the process of the session, she understood that she was taking too much space in the interaction with Jonathan, thereby minimizing his opportunities to initiate play and to explore his surroundings. After she observed the change in Jonathan, she understood that she must give him time to initiate, explore, and play, and that her very presence contributes to his sense of security and calm.






All this is connected to the transition from standing to walking. The ability to let go with the hands and stand without support requires a sense of self and a confidence in that sense. If the infant’s transitions are always quick, this may point to a difficulty with balance. For example, moving quickly from one position to another is easier than moving slowly and in a controlled way. An infant who is capable of staying in one place over time trains his capacity for exploration, his ability to maintain static balance, and his sense of self in space.




Ball Play and the Development of Walking

Among all the variety of toys, the ball has a place of honor. You can hold a ball, squash it, roll it, bounce it, throw it in the air, catch it with two hands, hold it between both feet or with a hand and a foot, and more. Playing with a ball invites interaction with another person, thereby contributing to forming communication even in the preverbal stage.

Balls come in various sizes, materials, textures, and colors. These qualities influence the way we use each kind of ball, and so it is a good idea to have a variety of balls in the house.

The ball serves as a game that connects the infant to the environment. What happens in the game involves decisions, self-assertion, and feelings. The embodiment hypothesis developed by Smith and Gasser (2005) maintains that intelligence develops by way of a sensorimotor stimulus and through mediation with the environment by way of an agent, such as a ball. An infant who is exposed to basic stimuli connecting him to his physical, social, and linguistic environment will develop a flexible and creative intelligence.

A ball can serve as an agent of touch with children who are sensitive to touch. You can roll it on their body or let them lie on it, and, in this way, help them map their body. There are children who do this by themselves, providing stimulation to their proprioceptive system, an action that sharpens the sense of body parts and the relationship between them.

According to the Shelhav Child’Space Method, the ball is a toy that offers a great wealth of possibilities for use. Therefore, the method encourages playing with a ball at a very early age as a means to stimulate sensorimotor activity.

How does the ball advance development at this stage? Babies begin by exploring the qualities of the ball, like rubberiness, softness, taste, and color. Later on, they explore how they cause the ball to move and how the ball cues their body to go after it. Infants investigate their physical world when they drop, roll, and throw the ball. By way of these activities they learn concepts such as up-down and quick-slow, and they grasp the meaning of gravity, long before they are able to name these phenomena.

Holding the ball with the hands as well as contact between the ball and the baby’s feet involves eye contact. Throwing or kicking the ball creates a wide sensory-coordinated loop that includes approximating distance, direction, force, and speed. In this stage, extending the experiences of playing with a ball into interaction with parents and siblings helps to build social connections.

At times the ball serves as a means for expressing emotions as well. The infant may relate to the ball as if it had human qualities: hug or kiss it, or even take out frustrations on it. From an intuitive grasp of the sensory and action qualities of the ball, a set of terms that describe these qualities is established and refined, and serves as a stage in language development.

Playing with a ball or with other objects is a combination of many systems of perception. Examining each system by itself presents only one aspect of the activity, but actually, multisystem stimulation is taking place. In practice, every action is greater than the sum of the systems involved in it.

Over the course of years of meeting with infants, toddlers, and children, I have found that the ball is a means that is able to contribute to the development of motor, cognitive, and communication skills. People of every age easily connect with the ball and respond positively to the social interaction that this play elicits. Very often while playing with a toddler, I connect playing with a ball to the function that I want to develop in that toddler. For example, while rolling the ball on the floor, we can improve the ability to follow a moving object with the eyes, as well as learn to coordinate the simultaneous movement of both hands. We can improve the abilities to direct the movement, estimate the distance and force, get past the fear of sudden movement, and behave according to social norms of reciprocal play. We can also play games of kicking the ball, which demands maintaining balance while transferring weight from two legs to one leg and gathering momentum in the other leg. Direction and timing are required, as well as the ability to plan movement. The game that I teach in a lesson accompanies the child home as well. The parents receive guidance as to which ball games are good to play. Playing with a ball is much easier to do in the family nest than exercises, and these games open a window to spontaneity, creativity, and playfulness. The skills involved in playing with a ball prepare the child for playground activity, for recess at school, and for social situations in the future.

Games with a ball not only help in developing walking, but also in developing more advanced activities such as running and jumping. In order for the child to enjoy the game, it is a good idea to wait for him to learn to become steady in his walking. The time frame required for this process differs for each child.











Elijah

Elijah came to see me in the framework of my Feldenkrais work. He is a well-known professor in the field of the sciences who had suffered two herniated discs, and he was about to undergo surgery for them. Elijah chose to come to a lesson despite his reservations about methods that are not part of conventional medicine. A thin-framed, tall man, he entered the clinic with a walk that told me he was in pain. The lessons included touch, manipulation, and verbal cues to carry out certain movements. After several lessons, he felt relief from his back pain, and the skepticism he had brought in with him turned into curiosity. He wanted to understand the theory of the method that had brought him relief.

When I guided him to move with the help of verbal cues, I noticed that his body awareness was not developed. This was true of his coordination abilities as well. This observation led me to ask questions about his childhood. I was especially interested, among other things, in whether he used to play in the schoolyard at recess as a child. He answered that he had usually preferred to stay in the classroom. He also told me that he had not liked to participate in gym class. I further asked him if he used to play with a ball, to which he answered, “No.” He had always preferred reading over playing with a ball.

I decided to deviate from the usual lesson. I used playing with a ball to work on movement elements that cannot be worked on while lying down. We used the ball in a gradual and structured way, so that every task was matched to his abilities and permitted him a sense of achievement. Playing with a ball gave Elijah an opportunity to work on balance, coordination, space perception, and timing in movement. His sense of pleasure and satisfaction were such that at the next lesson he asked when we would play with the ball again. It appears that his discovery of his ball-playing abilities and his pleasure in playing spiced up his life with spontaneity, joy, and pleasure in moving.

This experience was a breakthrough for me as well as a lead-in to investigate a subject that greatly interested me: when do the components of balance, coordination, and sense of self develop, and what is the influence of the lack of development of these areas on the life of an adult?

Elijah moved on from private lessons to group lessons in the Feldenkrais Method, and he did not miss even one lesson. Today movement is part of his life, and he himself reports that he derives more pleasure in all areas of his life.

This exploration was one of the crossroads that brought me to develop the Shelhav Child’Space Method as a tool for improving these basic abilities early on, in infancy and in early childhood.









Lesson 12. Arms Participate in Walking

Walking is not taught; it is learned. That said, we can focus on elements of walking in order to improve the quality of walking. For example, the movement of the arms is an important element in maintaining the stability and direction of walking. This lesson demonstrates the contribution of the arms’ participation to stabilizing walking. If you observe adults and children walking on the street and on the beach, you will find that with most of them, their arms do not move symmetrically. Often there is no movement in one arm or in a part of one arm. There are people who only move their hands and forearms up to the elbow. Asymmetry may look like this: one arm moves diagonally in front of the body, and the other moves forward and back, or even not at all. When children learn to walk, they experiment with many of the possibilities presented in the following lesson, and through them, they develop their unique walk that can be identified even at a distance. Many families are known for their unique walk, a “family walk.”


	Stand in place. Pay attention to the size of the space between your feet. Begin to walk and notice how your arms are moving. In what direction does each arm move? Which arm moves more? Which of your two arms is farther away from your body? Are your hands held tightly in fists, or are your fingers relaxed?

	Stand and place your feet a small distance apart with your hands by your sides. Step one step sideways with your right foot, and then let your left foot join your right foot, stepping sideways. Take several steps to the right and several to the left. Notice to which side is easier.
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	Bend your elbows so that each hand is near the same-side shoulder, and, in this position, step sideways several steps to the right and then to the left. Check in which manner of walking—hands up, or hands down by your sides—you feel more stable.



We explained why walking sideways precedes walking forward. You can discern on your own how mechanical organization and the organization of balance are simpler when walking sideways.


	Stand with your feet gently apart, place your hands on your thighs, and take a few steps forward. What feeling does this kind of walk produce when your arms do not participate in the walking?

	Let your arms move freely and notice the difference. How does moving or inhibiting movement of the arms influence your breathing in walking?

	Move your right arm forward when you step and keep your left arm next to your body. Take a few steps this way. Release your arm and note the difference.

	Bring your right arm behind you with each step. What happens to your right leg at the time that your right arm goes backward? Does your right leg go forward?

	Repeat the whole process with your left arm. Pay attention to the differences.

	Walk in such a way that your right arm and right leg move forward at the same time.

	Repeat this movement with your left arm and left leg.

	Walk forward leading once with your right leg and right arm and once leading with your left leg and left arm. Your body, arm, and leg move as one unit (homolateral walking), meaning there is no differentiation between movements of the arm, the torso, and the legs. That is how children take their first steps forward—arms lifted and elbows bent for balance.




[image: c09g012.tif]

 
[image: c09g013.tif]

 
[image: c09g014.tif]


	Walk in such a way that the opposite leg and arm move forward at the same time. When your right arm moves forward, your left leg steps forward (contralateral walking). Do this alternately leading with your right and left legs. Notice what path each arm takes. Coordinate the movement of the arms so that each arm will brush against your thigh in its path, and listen to the sound that is made.



The arms, through their movement, assist in walking. Research shows that the most efficient walking, biomechanically and metabolically speaking, is achieved through arms freely moving from under the shoulder like a pendulum in opposing movement to that of the advancing leg. When the same side arm and leg move forward, one needs greater energy to carry out each step, and walking becomes even more difficult when the arms are close to the body and do not participate (Collins et al. 2009).
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	Lift your heels and take steps forward on your toes. Spread your toes so that you can transfer your weight onto all five toes. Is there a special reaction in your arms and hands as a result of walking this way? Are your tongue and lips changing their usual position? When children and adults use their feet in a nonhabitual way, they tend to tense the muscles in their hands and mouth, which does not serve the action itself. (See images on page 278.)

	Transfer your weight onto your heels, and take a few steps forward. How do your arms react to this?

	Now walk several steps backward on your heels, and now take a few steps sideways. Play with this kind of heel walk in all directions.

	Transfer your weight onto the outer edges of your feet and take a few steps forward in this position. How do your arms react now?

	Now walk regularly. Notice how your weight is distributed on the soles of your feet, and sense the freedom of movement of your arms.
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Developmental Stimulus

When the infant walks only on her toes and does not attempt any other manner of walking, her ankle becomes fixed in the position of extension (pointing), which is accompanied by muscle tension. In order to allow for a wider variety of movements, the ankle must be capable of adjusting itself to both extension and flexion.


	Seat your infant and hold onto her heel with one hand and her lower leg with the other. Press the lower leg muscles toward the bone, touching deeply, and release slowly. Do the same kind of compression on the heel area, as if you are using play-dough to sculpt the shape of the heel bone. This deep touch helps map the heel so that the toddler will now have the ability to use her heel.

	An additional possibility: when the infant stands, hold onto her heel, and turn it outward and inward so that her weight remains on her toes.



Suggestions for Play

Walking Sideways


	When your infant begins to stand next to furniture, you can encourage him to walk sideways by placing an attractive toy on that piece of furniture at a distance greater than his reach. He will want to advance toward that toy, and so he will move his legs, and he will step sideways. Do this to both sides. He will learn how his legs respond to his hands’ wish to grab the toy, which will move him to a new spot.

	Then place the toy on another piece of furniture closer to the one your infant is leaning on. In this way, he will learn to move among the pieces of furniture while leaning on only one hand.



In the stage when an infant begins to walk, you can play games and use props that cause walking to become established. A ball, bean bags, and hoops combine pleasure and creativity when you play together. These also help in developing eye-hand contact, balance, orientation, and coordination, as well as social skills.

Playing with a Ball


	Sit on the floor in order to get acquainted with the ball. Sitting on the floor enables learning in a relatively stable gravitational field that demands less need to cope with the balance system. When we want to learn or want to support a child in learning a new function, it is recommended to lower the level of difficulty, so that the novice’s ability to learn can expand. A brain less preoccupied with difficult conditions can be more open to take in new information.



Standing necessitates a more complex organization of balance than sitting on the floor. Also, throwing the ball to one another while standing is a more complex task than rolling the ball while sitting on the floor. The ability to throw and catch the ball requires dealing emotionally with the fear that you will not succeed in catching it, and it also demands cognitive abilities to plan movement, such as throwing in a specific direction with the appropriate force.


	Sit opposite your child with your legs spread open. Roll the ball toward her by using both hands. Chances are that she will roll the ball back to you. You can roll the ball back and forth with one hand, with the back of your hand, with your foot, elbow, or head. You make up the game, and then your child makes up the game.

	Bounce the ball once on the floor, and your child will try to catch it. Bouncing gives your child a moment to prepare her hands for catching. Another variation that is more complex is to bounce the ball twice in her direction.
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	Now stand up. Before you begin passing the ball to each other, it is a good idea to practice against a wall. The wall gives feedback to your child about the direction of the throw and the force with which it was thrown. She can also learn whether what she planned actually happens.

	Begin by kicking the ball toward the wall, which represents early skill preparation for soccer. Stand close to the wall and gradually move farther away. In that way, your child learns to approximate force and direction. Kicking while standing on one foot requires balance.

	Hold the ball in your hand and throw it at the wall so that it bounces once on the floor, and then catch it. This game gives the child time to get ready to catch the ball, and it is a preparatory stage for directly catching the ball.

	Now throw the ball at the wall and catch it without it touching the floor. Begin at a short distance from the wall and gradually move away. Take turns so that you throw the ball and the child catches it, and then the child throws the ball at the wall and you catch it. Invent all kinds of games.

	At this point you can go outside to the yard and play catch with the ball in an unlimited number of ways.



The time that you devote at this early stage to enjoyment and to building the skills of playing with a ball will bear fruit in social contexts when your child is older, especially on the playground and at school recess.

Some games with a ball are also suitable for small bean bags (cloth bags filled with sand or dried legumes). These 4-by-4-inch bean bags can be sewn and filled at home. They are good for learning to catch and to throw, especially for children who become anxious when confronted with a bouncing ball. You can also place the bean bags on different body parts, or walk with them on your head or on your hand. Use your imagination to come up with more ideas.

Books

As his motor skills develop, your baby’s ability to explore his surroundings expands as well. This is a good opportunity to interest him in the wonderful world of books. One of the ways to do this is to seat your toddler between your legs and to place a book in front of him. Sitting likes this provides a close, hugging contact, which signifies the blocked-off space you created for the purpose of reading together. It is advisable to begin with picture books that have few words. Point to the picture and call the name of the pictured object or animal. You can add voices that match the characters in the pictures. When you finish the book, start right over again. Read the book over and over. Don’t test your child; don’t ask him, “What’s that?” until the book, the pictures, and the sounds are already well known to the infant.

Gradually expose your infant to a book that has short written content. Read this to him several times. The book will become cherished by your child, and he will begin to recognize the words that accompany the pictures. Reading a book can also be a memory game. After the infant gets to know the book, read a sentence leaving out the last word and let him complete the sentence.

If the infant is active and moves a lot, and if it is hard for him to sit and listen to a story, hold him in a tight hug while tapping and pressing his body parts, an activity that has become familiar to him. This deep sensation creates calm and quiet, and these qualities foster listening.
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Eyes, Vision, and Child Development



By David Webber, GCFP, and Christine Dolezal, MD


[image: c10g001.tif]

The authors of the chapter are: David  Webber and Christina  Dolezal. David  Webber, GCFP,  blessed memory, was a Feldenkrais practitioner who taught  Seeing Clearly Workshops for improvements of eyes and vision worldwide. Christina Dolezal, MD, is an ophthalmologist who specializes in retinal diseases, glaucoma, and pediatric ophthalmology.

The development of vision entails turning the picture that is projected on the retina so that it is upside down. This process, which enables perception, begins early on in pregnancy, continues at a rapid rate after birth and in early childhood, and proceeds at a more moderate rate until early adulthood. In the first two years of life the infant’s brain develops while he is still learning to move his body in the gravitational field. Tracking what his eyes see, the infant learns to coordinate the activity of his lengthening limbs, his swaying body center, and his heavy head—all in order to find confidence and the support of the firm ground. The eyes lead the body and situate the child in space. The body is carried to the place where the eyes point, and the thoughts and emotions of the infant follow. Light and vitality are reflected in his eyes and radiate out to the people surrounding him.

One of the most moving moments in parenthood is the moment a several-week-old baby first looks straight into his mother’s eyes. This early visual contact deepens the sense of connection between them in preparation for a deep emotional relationship. Unlike our other sensory functions, vision is not fully developed at birth. While the anatomical structures of the visual system and the neural pathways involved in vision are formed during gestation, the process of development of visual ability continues during the first years of life. Normal functioning of the sense of sight is a foundation for a lifetime of movement, thinking, emotions, and communication. Vision requires the integration of intention, attention, memory, and both fine and gross motor control.

The goal of this chapter is to draw the attention of parents, caregivers, and practitioners to visual development and to the consequences of deprivation of visual stimulation in the first two years of life. It is important to detect and treat visual defects as early as possible.




The Neurophysiology of Vision

The eyes are the sensory organ of sight. The stimulus for the eyes is light: electromagnetic waves with wavelengths from 400 to 700 nanometers (the human visible spectrum). Light penetrates the eyes from the environment and is absorbed by the pigments in the rod- and cone-shaped photoreceptors in the retina. There, the energy of the visible spectrum is converted into chemically mediated nerve impulses called action potentials, and they are transferred to the brain chemically through the nervous system. The rest of the parts of the eye—the eyeball and the six extraocular muscles (muscles that are responsible for movement of the eye) around the eyeball have supporting functions that include refraction, accommodation, and orientation.
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Parts of the eye


The cornea is the part on which the light falls. It is transparent and plays an important role in refracting the light and focusing it on the pupil. The pupil controls the amount of light reaching the retina. The crystalline lens is responsible for accommodation (the ability of the eye to change its focus from distant to near objects). The retinal layers behind the eyeball transform light into nerve impulses.

The retina is composed of nine distinct layers. The ganglion cells in the outer retinal layer conduct nerve impulses that are light-generated and send them to targets in the brain via the optic tracts. The retina, the optic nerves, and the optic tracts are part of the brain’s tissue.

The centers of visual processing in the brain must interpret the upside-down retinal image projected on a concave spatial surface (and therefore the image is also concave), while visible objects and the body itself are moving in three-dimensional space. Almost the entire central nervous system is involved in processing visual information.

The fovea, in the center of the retina, is composed of cone-shaped photoreceptors which are exclusively responsible for seeing detail and color perception. The foveal part of the retina is only 0.06 inch wide and covers 3 percent of the area of the retina. It has the highest photoreceptor density and enables the eye to see distinct objects. While this area occupies only 1.3 degrees of the visual field, its representation occupies 50 percent of the visual cortex (striate cortex), corresponding to its high visual function. This indicates the great importance of the fovea. Vision in the fovea is sharp, colorful, clear, and defined.

The peripheral retina, composed of rod-shaped photoreceptor cells, detects motion and the relationships between moving objects, as well as enabling vision in low-light conditions (night vision, for example). Vision in the periphery is without detail or color. In order to see clearly and identify what an object is, where it is located, and how it moves in space, the brain must integrate the information from both the foveal and peripheral visual systems.

Approximately 40 percent of the visual cortex is directly involved in processing the signals of about 120 million photoreceptors in each eye. There are interconnections to other cortical areas, including motor control, hearing, memory, and language comprehension. Approximately 10 percent of these visual signals pass directly to parts of the brain dedicated to automatic eye movements, motor control, and balance. Visual signals, just like all sensory inputs, undergo selection and filtering based on emotional states and memory stored in the thalamus, “the gatekeeper of the senses.” Additionally, there are connections to evolutionarily older parts of the brain: the limbic system (emotions) and the brain stem (arousal, autonomic regulation of breathing, sleeping, heart rate).

Pictured in the illustration are the sites of the retinal ganglion cell axons in three nuclei in the brain that are not considered part of the neural visual pathway. They include the hypothalamus, the pretectum, and the superior colliculus.
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The brain, illustrating the neural visual pathway


Functionally, all these pathways in the brain and the feedback loops throughout the central nervous system integrate the visual system with thinking, emotions, and the autonomic nervous system. These connections organize body tonus and movement relating to visual information, such as turning the head toward any visual stimulus.

Different components of vision include visual acuity, contrast sensitivity (the ability to distinguish between an object and its background and to differentiate between light and dark), depth perception, and the ability to see colors. They all develop in specific phases during the first years of life in coordination with developing motor skills, such as learning to sustain the head in the gravitational field, turning the head, rolling, reaching, crawling, sitting, standing, and walking.




Plastic or Sensitive Period

The concept of plasticity and the ability to shape visual development is based on the pioneering discoveries of Hubel and Wiesel (1963). Their investigations of the effects of monocular deprivation (lack of vision in one eye) on visual development revealed an early innate period of plasticity. This is the beginning of the sensitive period, when the effects of experience and neuronal differentiation are unusually strong. This period extends into the third year of life.

Neural maps are built up on columns in the brain (ocular dominance columns) that enable coordination between the areas of the brain involved in image perception and object recognition, and between those and centers for coordinating the tonus of the body’s muscles and movement. In this sensitive period, the process of forming neural maps may be hurt by deprivation. A situation in which stimuli for building maps are lacking, or stimuli are not matched to reality, can impair normal visual development.

In the first years the ability to focus on visual targets in a quiet and stable way, and to accommodate distances, is established. After that comes depth perception, which combines the information from both eyes to form a three-dimensional picture. For that, eye movements must be smooth and well-coordinated.




During Pregnancy

The anatomical development of the structure of the eye starts at approximately day 22 after conception. There is evidence that the visual system already begins to function in the uterus. Examination with 4-D or 3-D ultrasound shows eye movement as early as the seventh week of pregnancy. The eye movements begin sporadically and become more frequent during the sixteenth to eighteenth weeks of gestation.

Ultrasound observations have found sixteen fetal movement patterns involving the entire body, which can also be discerned beginning in week 7. They are all brought to completion by week 15. These patterns include whole-body movements, flexion and extension of the head, rotation, paradoxical breathing (inhale and expand the belly, exhale and expand the chest), hand-face contact, yawning, stretching, and more. Generally, it has been shown that all prenatal movements are present after birth.

As a result of midbrain maturation in the second trimester, the frequency of eye movements increases. Random firing of the retinal ganglion cells becomes rhythmical and triggers the growth of axons that bind individual nerves to the neural network. At the same time, the fetus develops the REM (rapid eye movement) stage of sleep, and maps are formed in the brain that represent information coming from the eyes. These maps are located in the thalamus and in the visual cerebral cortex. The process of mapping connected to REM sleep continues throughout life.

At this stage, drug consumption by the mother, including nicotine and alcohol; stress; and stimuli such as pain, intense noise, and bright or flickering lights can disturb REM sleep in the fetus and can harm the coordination of the visual system and its development.

In the second trimester, the facial movement patterns increase in frequency and include eye blinking, grimacing, sucking, and swallowing. As the fetus develops, eye movements become integrated with other physiological aspects of fetal activity, such as heart rate. In the brain stem, processes of integration of visual, touch, and auditory signals take place that refine perception of space and spatial orientation. Touching the hands to the mouth, which is central to this process, continues after birth, and lays the foundation for depth and spatial perception.

The intrauterine environment is not deprived of light. The fetus can register changes in intensity of light. Experiments were performed by flashing bright lights over the abdomens of pregnant women. Their fetuses responded with increased heart rate. Visually stimulated neural signals can be registered between the twenty-sixth and twenty-eighth weeks of pregnancy.

The human brain is divided into two connected hemispheres, left and right. Lateralization (preference for one side) refers to the fact that functions, including intentional motor control, are mainly concentrated in one side of the brain. Laterality begins to develop in the first trimester of gestation. Signs of dominance of one side can be seen in certain body parts, including eyes, ears, hands, feet, and limbs in general. The dominance of one eye often, but not always, correlates to the dominance of right- or left-handedness (Previc 1991).




Postnatal Visual Development

After birth there is no coordination whatsoever between the external muscles of the two eyes. The eyes wander and at times cross. The fovea is still not developed at this stage, but it is possible to identify schematic shapes in black and white at the edges of the retina. Stimuli such as exposure to light and shapes encourage the development of the fovea and increase the speed of visual acuity.

In order to focus, the eyes must move in cycles of moving and stopping called saccades that occur 10–200 times per second. When they stop, a memory of the viewed image is imprinted on the retina and is mapped in the brain. Voluntary cycles of moving and stopping of the eyes are organized in the cerebral cortex. Automatic cycles are organized in the brain stem.

The development of the visual sense and motor development are connected with each other and are interdependent. What began in pregnancy continues after birth as newborns differentiate between faces and nonface objects. According to more recent studies, within hours after birth, the newborn shows a visual preference for her mother’s face over other faces. Newborns’ ability to process information about individual facial features is based on experience. Many studies have been performed to understand the baby’s visual scanning pattern. It appears that the frame of the face contrasted by a background is the preferred object of the newborn’s attention. Despite the limited differentiation capacity of the retina, the newborn processes information also from facial features themselves (Pascalis et al. 1995).

Learning to see depends on focus, attention, novel stimuli, and contrast (in order to see shapes). After two to three months, the newborn can also see color. Babies select targets to look at that are prominent. Critical to visual development and learning in early infancy is the ability to pay visual attention to environmental information. Large objects with high contrast and unusual texture attract the newborn’s attention.

Sensory perception develops with experience. The development of the visual sense is a continuous and ongoing process of bringing attention to objects and disregarding them, of choosing certain stimuli and tracking them. In order for the process of neural differentiation and separation to continue in the visual system, experience must be gathered. Infants living in deprived environments with little or weak stimulation not only do not develop new visual circuits, but may even lose existing circuits because of atrophy from disuse.

At the same time, maps of information retrieved from the retina are forming in the brain stem. These maps integrate eye saccades with sounds, with whole-body movements, and, notably, with movements of the mouth and hands.

Visual acuity in this stage is very low and focus is very close—up to ten inches from the eyes. This is approximately the distance between the baby’s face and the face of the mother when he is held close to her breast. Significant farsightedness (hypermetropia) makes it difficult for a newborn to focus at such a close distance, to get emotional cues from his mother’s face, and to focus on the facial expressions of his caregivers.

Improvement of fixation and focusing produces an improvement in the response of eye movement. In the first weeks the baby can maintain the head in midline on top of his spine only for a short time, and eye movement is not coordinated with body movement. As the head begins to roll left and right, eye tracking is not continuous, and can be accompanied by abrupt jumps.

Around four to six weeks, babies begin to focus on objects in a more continuous manner. At this stage eye-to-eye contact with others begins to occur, and with it comes the smile. Exterior muscles of the eyes begin to work in cooperation. Both eyes face in the same direction, although it is still impossible to change focus, since the visual axes of the eyes are parallel to each other. Visual stabilization and fixation and the organization of the external eye muscles develop together with strengthening of the neck muscles and symmetric movements of arms and legs around the body midline. Bending the arms and kicking the legs supply sensory and proprioceptive stimulation, thereby helping to build whole-body maps in the motor cortex. The organization of balance that begins to develop with these movements depends on three sources of information: visual information, information concerning head orientation, and proprioceptive information. The extensor muscles along the torso, which work against the force of gravity, become stronger and are coordinated with the flexor muscles in the front of the body as the general muscle tone improves.

If the developmental processes described above have taken place, and despite considerable lack of eye contact, this could cause difficulties in social interactions and arouse suspicion of the possibility of communication disorders. It is important to rule out vision difficulties at this early stage in order to avoid a misdiagnosis of autism.




Coordination of Visual Axes of Both Eyes

In the third month after birth, contrast sensitivity in the fovea is sufficiently developed to allow the baby to focus on objects of interest. Now the axes of both eyes are parallel. Focus and contrast sensitivity precede the capacity to adjust the lens to different distances, near and far, and so precede what is called “accommodation.” As the baby reaches for, grasps, and plays with objects and brings them to her mouth, she learns that faces, people, and things are located in space. It is not surprising, therefore, that accommodation starts developing in this period. It can be said that visual accommodation and reaching toward objects and people are activities that nourish the development of each other.

In order to focus on objects, the axes of focus of the eyes must converge when the object is close and to diverge when the object is far away. Precise accommodation is possible only when the curve of the lens is coordinated with the amount of convergence of the eyes.




Depth Perception

With the development of the mechanism of accommodation, depth perception also develops. Until this stage, each eye sees separately. Each eye has an image of its own that is represented in the visual cortex. In order to see a three-dimensional image, these two images must be fused. This brain process begins to develop at three to four months. It is established in the second year and improves with motor development in childhood.

The sensation of depth in the visual field is achieved when the light receptors in the retinas of both eyes are stimulated simultaneously by way of one object, which, in turn, stimulates the visual cortex. When both stimuli fuse in the brain in order to see a single image of an object, what is called a “normal retinal correspondence” takes place. In order to blend the images received from both eyes into one three-dimensional image, the brain must develop the ability to identify similar objects, textures, and contrasts. Normal proprioception and proper motoric adjustment are preconditions for the development of depth vision and depth perception.

Depth perception, or stereopsis, is the ability to localize objects in space, and to relate objects to each other and to ourselves. This ability continues to improve in the sensitive period, and requires the integration of motor areas in the CNS with foci of thinking and feeling.

Depth vision (binocularity) is the milestone of functional integration. Any deprivation during the sensitive phase that interferes with this process will suppress the information coming from one of the eyes and inhibit three-dimensional vision. If there is a sizable difference in the ability of the cornea of one eye to refract light and to focus it and the ability of the second eye (anisometropia), the received images from each eye will be different in size, and the brain will not be able to fuse them into one image. In order to avoid confusion from this condition, the brain uses one image that comes from one eye and suppresses the image received from the second eye. This phenomenon can lead to a “lazy eye” (amblyopia) and can harm the development of depth vision.

It is important to know that the use of glasses for the purpose of correcting focusing defects is essential and very effective in this stage. “Lazy eye” can be avoided with patching therapy. Visual defects caused by congenital cataract or hanging eyelid (ptosis) can be successfully resolved with minimally invasive surgery.




Lifting the Head

When the infant lies on her belly, she develops the ability to lift her head and to move it. The head lifts and comes upright to rest upon the top vertebrae of the cervical spine (the atlas). Because the back is extended, there will be support for lifting and holding up the head. The infant can look up, see the horizon, and develop depth perception. Exposure to visual information from several directions encourages the infant to follow objects moving in space by turning her eyes and her head.




Reaching and Turning Over

Infants love to reach and extend their hands, grasp objects, examine them, and bring them to their mouth. They show interest in colorful objects that make sounds, such as rattles and bells. By way of touch, the infant learns that the objects she sees have other qualities: weight, volume, texture, taste, and smell. All the senses are stimulated together, and they integrate to form one whole experience.

When the infant turns over from his back to his belly, his visual field expands. The infant’s ability to coordinate his body’s movements with the timing of his eye movement in order to know where he is located in space is an incredible achievement of his developing brain.

In order to roll around the axis that divides between the left and right sides of the body, the infant must learn to move his eyes up and down, left and right, close and far in all directions. The infant learns to focus on interesting objects, and the background appears as if it is moving in the opposite direction from that of the rotation of the head. The infant knows where he is in space by way of his peripheral vision, which maps out the relative movements and ever-changing relationships between objects, the floor, and the walls. The brain creates a fixed image from this information of the child’s world and his body image.

The infant needs and wants to know things about his environment, and his intention to see leads and organizes rolling from his back to his sides to his belly. Hand-eye coordination helps in the ability to focus and expedites the ability to accommodate his eye movements for the purpose of looking at objects in space. The hand-eye connection is so important for visual development that we can say that infants learn to see with the help of their hands.




Belly Crawling and Crawling on the Knees

When an infant begins to crawl, another new challenge is added that demands to be overcome: she must propel herself by moving her limbs in a diagonal, contralateral movement pattern. While crawling, her head and eyes face forward and stay relatively steady, and the body moves forward and backward. In this phase babies like to move toward objects that interest them. They are capable of directing themselves to reach and grasp for what they desire.

The impulse to move comes from the experience of seeing the object and from the will to grasp it. The acceleration of control of hand and finger movement is interdependent with the improvement of visual acuity, accommodation to see objects close and far, and depth perception. Parents and practitioners who enable an infant to learn how to advance in space on her own offer her the opportunity to improve the coordination between the visual sense and motor ability.




Sitting and Standing on the Knees

Supported by the spine and pelvis, the baby learns to sit up and then to come up higher onto his knees. As he rises up and becomes erect, the head rests on top of the neck and the eyes can move freely in any direction. With sitting and kneeling, the head is higher off the ground, and the visual field expands yet again.

At this stage, the infant improves his ability to target objects in his surroundings and to focus his attention on them. In this way he speeds up the process of refining visual acuity. The ability to choose and discern between image and background assists in the development of color perception as well.

When the infant extends an arm to grasp an object, his vision helps in perceiving the length of his arm and its position, and so he learns about direction, orientation, and his relation to the space around him. Depth perception becomes more developed.

As a consequence of all of these factors, the baby can now intentionally relate to people and distinguish between known and unknown faces.




Standing to Walking

In the stage of transition to standing, the infant is upright on her own two feet. The spine, the head, and the eyes can turn to the sides with minimum effort and at a greater speed. At this point the infant finds her place in space when she looks up, down, toward the horizon, and in all directions. Her clear visual field can reach a distance of ten to thirteen feet. As the visual field expands to its greatest extent, she can see farther, and her mind, her possibilities, and her world grow larger.

The toddler is curious to move in her expanding world and begins to walk around in the house. Her desire to explore is directed by her eyes. This moment presents a new challenge for the parents, and they are required to accommodate the house conditions to the infant’s walking. The toddler perceives people and objects in space more clearly. She is beginning to make order from the relationships of visual patterns—corners, textures, color, and sharpness of the background—and from the objects swirling around her. All this demands integration of her sight with her movement and balance.

Together with her expression of feelings toward others, her cognitive functions such as language skills and speech become active as her control over her movement becomes more conscious. All this causes the toddler’s Self to emerge and to express itself with greater clarity. The toddler’s joy of discovery and her freedom of movement are expressed in the baby’s eyes and in the warmth of her smile.
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A Window of Opportunity at the Peak of Brain Development
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During the first thousand days of life, from conception throughout gestation and the first two postnatal years in the life of a child, it is essential to supply the brain with all the nutritional components necessary for its development. Research has demonstrated the connection between the early initiation of optimal nutrition and efficient brain functioning throughout a person’s life. Food provides the building blocks for brain growth and development. It is important to note that the rapid and intensive processes of development in this period make the brain more vulnerable than other parts of the body, particularly when competing for food resources. During this period, the brain is at high risk—but it is also a time of great opportunity.

Beyond caloric requirements, the balance of macronutrients—proteins, fats, and carbohydrates—and that of micronutrients—vitamins and minerals—is essential to the cognitive development of infants. A well-nourished pregnant and nursing mother is the first step. Continued optimal nourishment of the infant, through compatible foods and through appropriate supplements, completes his or her needs and assists in cognitive development. These principles are particularly necessary under conditions of poverty and deficiency. Eating breakfast, taking meals with the family, and being encouraged to select a variety of nutritious foods—all are important. The balancing and combining of foods with high nutritional value are also vital. In this industrial age, it is important to insist on whole foods, enriched, fortified, or supplemented as needed, and on a variety of tastes and combinations that respond to the baby’s needs for growth, brain and taste development, and future optimal functioning.

The development of the brain in the first postnatal years of life determines its functioning in the future. In these early years, the brain grows and develops at its fastest rate and precedes peak development of the rest of the body. The brain is exposed to stimuli outside the womb, which is its new environment, and it is at its height of learning readiness. Every food component is involved in its development and impacts the number, quality, and interaction of cells, the intensity of the stimuli, and the experiences that translate into learning.

In the first months of life, the brain centers develop and specialize, for example in emotional, motor, and cognitive functioning. This happens according to a predetermined time frame, in which each skill or ability has its peak potential for learning and development.

A four- to six-month-old infant is open to new tastes and can more easily acquire the habit of choosing a variety of food types, including fruits and vegetables, especially when they are served repeatedly in different forms and with support and encouragement. At a later age, it will take a greater effort, particularly in the “terrible twos.”
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Rate of brain growth versus body growth from birth to age twenty (Scammon and Harris 1930)
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Rate of synapse formation according to skills (Nelson 2000)


The positive connection found between growth, cognitive function, and brain capacity in healthy children highlights the importance of nutrition in childhood for body and brain development. Even premature infants (“preemies”) who were given a richer food supplement than usual were seen to show improved brain growth and higher cognitive function at ages 7–8 and 16, and achieved higher intelligence quotient (IQ) scores on the verbal test (Lucas et al. 1998).

Many research studies have shown that malnutrition in infancy has a negative impact on brain development, depending on the timing and the severity of the deficiency. Serious malnutrition at a level that causes underdevelopment of the fetus and of the infant during the first two years of life can potentially bring about cognitive and functional underdevelopment for a lifetime (Nelson 2000).

At the beginning of life, the brain strives to learn and develop, even though its development is not a matter of life and death. Under secure and abundant conditions, the nervous system and brain constitute an intelligent learning system, but in time of pressure and deficiency, it may become a defensive system. In distress, survival supersedes learning, and the body enlists all that is necessary to survive. In the case of infection, for example, the body will gather the little bit of zinc present in the system in order to form immune cells for fighting the infection, rather than direct the zinc to the nerve endings, which it might otherwise have done, to promote learning processes. General nutritional deficiencies (carbohydrates, proteins, and fats) and specific deficiencies (vitamins and minerals), as well as neglect, illness, and stressors, all reduce the formation of neural pathways. Studies on impoverished nutritional conditions have proved that in the first two years of life, food supplements rich in vitamins and minerals necessary for brain development have a long-term impact on facilitating growth, physical well-being, learning, and cognitive achievement, as well as on social behavior and the ability to earn a living as an adult. When the brain is at its peak for potential development, it is vital to offer the infant the best nutritional opportunities in order to foster prosperity and well-being for his or her entire lifetime (Martorell et al. 2010).
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The significant positive effect on income (dollars per hour) in an adult (based on 602 men, age 32) of exposure to enriched nutrition from birth until age 3, compared to exposure to the average infant menu (Martorell et al. 2010)





The Importance of Nutrition at the Start of Life

The brain’s early development is especially sensitive to nutritional deficiencies, and they are liable to harm the realization of the infant’s personal potential throughout his or her life.

Children from poor families are exposed to illnesses as a result of malnourishment, hunger, and disease. Poverty in childhood is linked to chronic sickness and diminished functioning in general and brain function in particular, in both childhood and adulthood. Surprisingly, despite their impoverished nutrition, many of these people suffer from being overweight. They also suffer from diabetes, attention deficit disorder, and other medical issues.

The young human brain’s first priority and metabolic preference is to satisfy its nutritional demands before those of the rest of the body. In the case of thin and short infants who suffer from nutritional deficiencies, the circumference of the head tends to be smaller relative to the rest of the body. Nutritional precedence is vital for the realization of the brain’s potential, since the brain grows at maximum speed in the first two years of life and reaches 80 percent of the weight of an adult’s brain. However, the infant does not have reserves, and the brain is competing for limited nutritional resources against the pressure of growth of the rest of the body and the developmental demands of the digestive and immune systems, as well as other immature systems.

To achieve optimum nutrition, we need to understand that the brain has two main demands: energy that is both sufficient in quantity and readily available, to accommodate a rapid developmental rate and enable the brain to react quickly to changes. Despite its low weight relative to the body (approximately 2–3 percent), an adult’s brain demands 20–25 percent of daily energy consumption, while a newborn’s brain requires even higher amounts of energy.

These unique requirements are prepared for during gestation by enabling accumulation of baby fat that is easily available and unique to the human infant (other mammals are born thin, similar to human preemies). With the acceleration of growth, the unique qualities of mother’s milk also contribute to the balance of the brain’s requirements.




Breast-Feeding: Gold Standard for Optimal Development

Breast milk supplies the best nutrition for the needs of the infant, and influences his health as well as his future functioning.

On a nutritional level, mother’s milk contains optimal fats in terms of availability, absorption, structure, and contribution to brain functioning. It has the optimal quality and concentration of carbohydrates. Lactose contributes to the balance of sugars in the blood and to a constant supply of sugars to the brain, since it breaks down and is absorbed into the bloodstream relatively slowly. The unique composition of milk protein (about 60 percent whey protein and about 40 percent casein) contributes to the effectiveness of building up the body and brain. This is due to the optimal composition of essential amino acids, with their high level of availability and biological value for growth. The complex of vitamins and minerals in breast milk also contributes to the brain’s optimal development.

At the level of growth regulation and development, breast milk contains growth hormones and special growth regulators and factors. These include nerve growth factors, which impact the brain’s growth, development, and effectiveness.

At the immunological level, a combination of protein-based immunological factors—antibodies, enzymes, and iron binders—with carbohydrates unique to breast milk, including lactose and oligosaccharides (known as prebiotics, because they serve as a nutritional platform for friendly bacteria in the infant’s intestines), encourages proliferation of the initial population of intestinal bacteria, which has great far-reaching metabolic and immunological impact. Immunological factors not only protect the exposed body but also promote the synthesis of antibodies that are suited to the immediate environment, and thus form the infant’s initial antibody armament.

At the cognitive level, the connection between breast-feeding and cognitive development was demonstrated in research on a variety of populations, and was documented by accepted research methods and advanced technologies of brain imaging.

At the experiential level, breast milk contains pleasure factors (oxytocin, endorphins) that contribute to the joy of learning, curiosity, and stronger bonding with the mother, factors that, in addition to the other qualities of mother’s milk, cultivate the best environment for learning and promote optimal development of the brain.

In a follow-up study on nutrition in 13,000 infants through twelve months of age, it was shown that breast-feeding offered an advantage over baby formula in achievement on intelligence tests that were administered at age 6.5 years (Kramer et al. 2008). The length of time an infant was breast-fed impacted the development of brain tissue, thickness of the cerebral cortex, growth of the circumference of the head, and intelligence (Herba et al. 2013). These findings corroborated earlier research showing that breast milk, even if it was pumped, gave a cognitive advantage to children over the long term as compared to babies who were exclusively fed formula (Lucas et al. 1998). Further, consuming infant formula until the age of two years would be better for brain development than cow’s milk after one year.




Feeding Formula to Infants

Dairy-based baby formula that is iron-fortified is recommended as a primary substitute for those infants at least until one year of age who are not breast-fed, or as a supplement for those partially breast-fed. In order to replicate breast milk as closely as possible, changes are made in the ingredients and composition. Fatty acids and unique amino acids are increased, as are essential minerals. Active ingredients such as oligosaccharides, as well as friendly probiotic bacteria, are often added.

Soy-based baby formula can suit the nutritional-medical need of infants with galactosemia—the congenital inability to break down the sugar galactose (extremely rare)—and can be used for infants whose families prefer to avoid animal-based foods, though not always for allergic infants, since the few infants who are sensitive to milk may also develop a sensitivity to soy.

The particular quality and context of soy protein—such as its amino acid composition, biological efficiency for growth, association with sugars that have a higher glycemic index, and with isoflavones (plant estrogens) at a highly sensitive time in sexual and cognitive development—do not support using a soy-based formula, unless it is for medical or ethical reasons.

For those infants who do not do well on either dairy or soy formulas, recommendations include a formula based on partially or completely predigested whey, or a substitute based on amino acids that reduces allergic sensitivities.




Proteins

Proteins are responsible for all life activities, provide building materials, and foster communication in the brain. During growth periods and periods of intense development, a satisfactory supply of proteins is vital. The quality of proteins is critical. If, in this period, the infant is lacking any of the essential amino acids, the ability to manufacture cells will be negatively affected, and the cells’ ability to function will also be reduced.

The nutritional quality of a protein is determined by its amino-acid profile and its biological value for growth. Whey and egg proteins rank highest for these values. Casein, beef, and soy rate second from the point of view of amino acids, but a little lower from the biological aspect. Gluten (wheat protein) values are even lower at about 50 percent.

Proteins also provide amino acids that promote the immediate formation of neurotransmitters—the biochemical messengers of brain cell communication. There are repressors and stimulants that are formed by amino acids called tryptophan and tyrosine. These further produce serotonin (from tryptophan), which calms the mind and improves mood, as well as dopamine, adrenaline, and noradrenalin (from tyrosine), which stimulate the brain and foster motor coordination and motivation.

All proteins contain these two important amino acids, but some foods contain protein that is particularly rich in the amino acid tryptophan (a source of serotonin), such as milk and cheese, soy, chicken, beans, and eggs. Some foods are rich in tyrosine (the source of dopamine, adrenaline, and noradrenaline), including fish, red meat, turkey, and chicken. The amino acid taurine, which is necessary for the maturation of the retina and for brain functions, is found in breast milk, cold-water fish, meat, and dairy products, and it is added to many baby formulas.




Carbohydrates

Carbohydrates supply available energy for brain function. Not taking in enough carbohydrates can damage brain centers regularly responsible for key functions, including memory and learning. The quantity and quality of carbohydrates determine the level of glucose in the blood and affect the brain.

Even though the brain is a relatively small percentage of the body’s mass, it requires about 20 percent of dietary carbohydrates consumed. A delay in the supply of glucose to the brain immediately impacts general well-being, behavior, and learning. A drop in sugar sends an alarm to the stress hormones, which attempt to restabilize the sugar level in the blood by breaking down other compounds in the body (for example, breaking down glycogen from the liver and from the muscles). Sharp glucose fluctuations and discharge of stress hormones are likely to bring a baby to a state of unrest, accompanied by a lack of concentration and an inability to learn.

Simple sugars such as monosaccharides (such as glucose and fructose) and disaccharides (such as sucrose, composed of glucose and fructose) are found in fruits and vegetables. Lactose, another disaccharide (composed of glucose and galactose), is found in milk. Refined sugars, such as white sugar and corn syrup rich in fructose, are found in high concentrations in sweets, baked goods, cakes, desserts, and regular sweet beverages. They are rapidly absorbed, leading to quickly rising blood concentrations, which often plummet to levels lower than those before ingestion of the sugars (reactive hypoglycemia), because they cause an excessive release of insulin. This insulin spike in turn causes sugars to be stored as fat. Both the glucose spikes and drops have negative effects on the brain.

Complex carbohydrates from whole grains and legumes (oats, buckwheat, wheat, lentils, and chickpeas) also contain nutritional fibers, plant proteins, vitamins, and minerals, which contribute to stable levels of sugar in the blood over time and help to properly process it in the body. In contrast, carbohydrate sources that are composed principally of simple sugars, such as refined starches from highly processed grains—for example, white bread and other white flour products, as well as certain breakfast cereals marketed toward children—can potentially cause rapid fluctuations between rising and falling blood sugar levels.

Brain functioning following a meal is affected by the amount and quality of carbohydrates and proteins that are consumed, as well as the ratio between them. A combination of complex carbohydrates, like those from grains and whole-grain bread, with proteins from legumes or meat, causes a moderate and longer-lasting rise of blood sugar and avoids sharp rises and falls.




Fats

Fats are strategically important for building and developing the brain: close to three-quarters of the weight of the brain is composed of phospholipids and long-chain fatty acids. Together with the high energy requirement of the developing brain and the potential of fats as a supplier of consistent energy, this emphasizes the infant’s need for a considerable supply of fats and specific fatty acids.

About 50 percent of the calories in mother’s milk come from fats, and this proportion is recommended for the first two years of life. After age two, the proportion of dietary fat can be reduced to 30 percent, a recommendation that continues through adulthood.

Essential Fatty Acids

There are two families of essential fatty acids: omega-6 and omega-3 polyunsaturated fatty acids (PUFAs). The body does not manufacture them but rather draws them from the food supply. The essential omega-6 fatty acid is called linoleic acid (LA) and can be found in plant-based fats such as soy oil, corn oil, sunflower seeds, safflower seeds, walnuts, and other nuts and seeds, as well as animal foods such as meat, eggs, dairy, and fish. It is converted in the body to the omega-6 long-chain PUFA (LCPUFA) arachidonic acid (ARA), which is also found in animal foods. The essential omega-3 fatty acid is alpha-linolenic acid (ALA), found in leafy greens, flax seed and its oil, chia seeds, and walnut and its oil, and in smaller amounts in canola (rapeseed) and soy oils. It serves as the source material for omega-3 LCPUFAs, including docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), which are more active in the body. These are found in seaweed, northern ocean fish (cold saltwater), omega-3 fortified eggs, and breast milk.

The brain requires these two families of fatty acids in large quantities. It is proved that they accumulate in the nerve cell membrane and contribute to nerve activity, connectivity, retinal structure, and brain function. Unfortunately, omega-3 fatty acids, which are critical to brain development and functioning on every level, especially in the growth and organization stage, are usually absent in the modern Western diet. In addition to foods naturally rich in omega-3, the latter can be obtained from enriched or fortified foods, as well as food supplements under the guidance of a dietitian. The dietary ratio of omega-6 to omega-3 is also important for the proper functioning of the brain.













The Nutritional Paradigm of Large Human Brain Development

Michael Crawford, the father of the dietary lipid paradigm of the development of the large brain, has suggested that rapid growth of the cerebral cortex of the human brain at the start of life is intrinsically connected to a sufficient supply of very-long-chain PUFAs, in equal ratio between omega-6 and omega-3 groups (Crawford et al. 1999). This dietary composition was possible during the large brain’s evolution in an area near lakes and oceans, where there is an abundance of seaweed, fish, and other seafood, as well as energy from grain seeds and land plant–derived oils. This evolutionary hypothesis was recently supported by studies showing increased brain size and development in infants of supplemented mothers.

However, human nutrition and agriculture have undergone major changes in the last 150 years, and the demand for omega-6 PUFAs—which is connected to the increased cultivation and consumption of corn, sunflower and safflower seeds, soybeans, and their oils—has greatly increased. The ratio between dietary omega-6 and omega-3 PUFA has reached 2025:1, much higher than the recommended maximum of 4–5:1 (Simopoulos 1999). Because of the importance of omega-3 PUFAs for the fetus and newborn, they are actively transmitted via the placenta from the mother to the fetus, utilizing the mother’s own stores of these fats. They are relatively highly concentrated even in comparison to breast milk, but are increasingly scarce in the modern Western food chain. Deficiency of omega-3 is highly likely to have health repercussions and to cause unwanted developmental and functional issues.






Undesirable Fats

Fats that are artificially solidified through a process known as hydrogenation contain trans fatty acids that negatively affect the brain. These acids enter the central nervous system’s cell membranes and compete with the activities of needed PUFAs, damage the porous sides of cell membranes, and interfere with intercellular communication. As a result, trans fats have a negative influence on blood flow to the brain and on brain function and development, in addition to their negative influence on general health, especially in infants and toddlers. In the past these fats were found in margarine, baked goods, and preprepared foods, as well as in snacks. However, in recent years these fats have been reduced in foods, and it is obligatory to list their amounts—below accepted levels—on package labels.




Vitamins and Minerals

The brain is a very active tissue that requires a great deal of energy. Accordingly, it needs a large, steady supply of vitamins and minerals for the purpose of activating metabolic processes that are energy-intensive.

Listed below are selected vitamins and minerals with direct involvement in brain functions, along with potential signs of deficiency that typify under-consumption of each of these important nutrients.

Vitamins

Water-soluble B vitamins such as B6, B12, folate, and choline are all involved in the production of synapses, neurotransmitters, and myelin, and are also important for preventing the excess formation of compounds such as homocysteine, a methionine by-product nonprotein amino acid, which in high levels can hurt brain functioning. No less important for neurological development are vitamin C and the fat-soluble vitamins A, D, and E.

    


    	Vitamin	Roles	Deficiency


	vitamin A (retinol)	critical for vision, growth, the immune system, brain development, and cognitive functioning	can delay growth and brain development, cause irreversible blindness, poor immune function, increased susceptibility to colds and infectious diseases


	vitamin D (cholecalciferol)	critical for bone building and for calcium and carbohydrate metabolism; affects brain development and function and tryptophan-serotonin-melatonin metabolism	can increase risk of neurological disorders, disrupt sleep and calm, increase risk of anxiety and depression, and reduce learning capacity


	vitamin E (alpha-tocopherol)	fat-soluble antioxidant, protects brain and nerve membranes’ unsaturated lipids from oxidation, and therefore protects their important functions	can put at risk brain function and neural coordination; associated with deoxyribonucleic acid (DNA) damage and mutations, especially during rapid growth


	vitamin B4 (choline)	a component of nerve cell membranes; precursor of the neurotransmitter acetylcholine; major source of methyl groups, necessary for DNA metabolism; acts with folate, B6, and B12 to prevent increased plasma homocysteine	during pregnancy, is associated with decreased brain cell proliferation and size, increased hippocampal damage, and impaired learning and visual-spatial and auditory memory in the offspring


	vitamin B6 (pyridoxine)	essential for manufacturing neurotransmitters such as dopamine, serotonin, and noradrenaline from amino acids; important for immune function and for protein and fatty acid metabolism	can increase homocysteine level and cause damage to brain functions and behavior, including increasing risk of learning disabilities, lower neurotransmitters and regulatory reflexes, mood and sleep disorders



	vitamin B9 (folate)	essential for DNA synthesis in every cell; critical for development of the fetal nervous system and prevention of high homocysteinemia and neural damage

In several countries, it is added to flour by law.	can cause megaloblastic anemia, affecting growth and development; DNA mutations; behavioral and emotional disturbances; lethargy and tiredness; heart palpitations; and neural tube defects

Supplementation is recommended prior to conceiving.


	vitamin B12 (cobalamin)	involved in formation of the myelin sheath around the axons of nerve cells, in energy metabolism, and metabolism of homocysteine and folate; critical for blood cell production, oxygen and energy metabolism	can cause nutritional anemia, for example in veganism, or autoimmune anemia; nerve damage and reflex impairment; weakness and numbness in limbs; fatigue, apathy, reduced memory, mood swings; tingling in extremities


	vitamin C (ascorbic acid)	the stress vitamin, essential for production of stress hormones and functioning of the nervous system; an antioxidant that protects against brain oxidation; critical for collagen synthesis and therefore for bone, skin, and connective tissues	can reduce protection against colds, infections, stress, and depression; impairs neuronal development and memory; serious deficiency can lead to scurvy




Minerals

Calcium, iodine, iron, magnesium, zinc, and other minerals are essential for the proper functioning of the brain. The brain is particularly dependent on them, and any insufficiency first appears in the brain. The deficiency may manifest in emotional and cognitive symptoms, even before clinical levels can be determined.




	Mineral	Roles	Deficiency


    	calcium	essential for growth and strength of bones; supports mitochondrial function, nerve impulse transmission, heart muscle contraction; supports brain function, memorization, and emotional behavior	late, delayed, or impaired tooth formation; poor growth and deformities in the joints and bones; low blood pressure; increases restlessness; reduces concentration, appetite, and quality of night sleeping; tingling, numbness in feet; seizures and convulsions


	iodine	essential for production of thyroid hormone, which is essential for central nervous system development, activation of key neurotransmitters and energy metabolism in general	negatively affects thyroid function, growth and development of organs and tissues, including muscles, heart, liver, kidneys, and brain; increased risk of insomnia, fatigue, depression, difficulty in concentration, and lower intelligence


	iron	essential for energy metabolism, production of neurotransmitters; especially critical for motor, mental, cognitive, and emotional development	can negatively impact the ability to learn and understand new information; disrupts concentration and attention; affects long-term cognitive and emotional function


	magnesium	essential metabolic cofactor for many enzyme actions and for nerve and muscle function	can cause neurological disturbances, spasms, and behavioral symptoms such as apathy, tension, confusion, and psychosis


	zinc	particularly active in production of enzymes and genetic material (RNA and DNA), cell growth, development, and brain and immune function; concentrated in higher brain centers, contributes to resilience to stress through its role in manufacturing noradrenalin and gamma-aminobutyric acid (GABA); vital for appetite and taste and smell	can negatively impact eating and growth; impairs immune function, stress resistance, learning, memory, sensory, appetite, and emotional/behavioral response; may increase diarrhea, respiratory infections, apathy and lethargy, and reduce learning opportunities for the developing brain




Ways to Guarantee Adequate Consumption of Vitamins and Minerals

The first step in avoiding vitamin and mineral deficiencies is to increase dietary variety and nutritional value, and to emphasize primary foods with high nutritional density, such as yogurt, eggs, fish, meat, legumes, whole grains, vegetables, and fruits. Eating a variety of foods from multiple groups assures that nutritional needs will be met, including for bioactive components—phytonutrients or nutraceuticals that are not defined as vitamins or minerals, such as natural pigments (in red and yellow fruits and vegetables) and other healing substances found in plants, which greatly contribute to health.

Enriching and fortifying foods to relieve deficiencies are a more efficient way to improve the availability and synergy of food components than is supplying individual supplements. This is particularly so when the foods are of high value, such as whole-grain bread, milk products, and eggs, which together can guarantee that all nutrient needs can be met. High concentrations of necessary nutrients, such as iron, zinc, copper, iodine, calcium, vitamin A, and essential fatty acids (PUFAs and LCPUFAs), can be found in animal products at levels that possibly meet infant nutritional needs. Since iron, zinc, and vitamin A have a positive influence on appetite, they are essential for supporting proper eating, especially for the infant who is lacking body reserves.

Use of dietary supplements is a way to satisfy nutrient requirements that cannot be met through regular food intake. Since an infant at risk for deficiency is usually deficient in several components, giving a complex vitamin and mineral supplement to undernourished individuals or populations is preferable to giving a single nutrient. It is possible to add a single element if a specific deficiency is noted in an individual infant or if a population’s diet is known from the start to be poor in certain nutrients. For example, vegans are often deficient in iron, zinc, vitamins B12 and D, and omega-3 LCPUFA, due to limited availability in their diet.




Guidelines for Infant Nutrition

Guidelines begin with extended breast-feeding and nutritional support, as demonstrated in the table below. Breast-feeding exclusively is recommended up to six months of age. An infant who does not breast-feed at all or is partially breast-fed should receive a supplement of baby formula that is cow’s milk–based (as tolerated) and enriched with iron.

Giving breast milk alone or giving formula does not rule out gradual exposure to solid foods, especially at four to six months of age, which is a “window” for openness to new tastes. It is advisable to take advantage of this “window” to inculcate the habit of eating a variety of foods.




	Age	Food/Supplement


	birth to 6 months	
	breast milk1

	vitamin D3 (400 IU/day)

	iron (7.5 mg/day) from 4 months






	6 months to 1 year	
	breast milk1

	vitamin D3 (400 IU/day)

	iron (15 mg/day)

	one to two meals a day2 from a variety of foods, such as beef, turkey, chicken, fish, eggs, hummus, legumes, grains, vegetables, fruits, and unsweetened milk products, such as cheese, yogurt, and others with active probiotic cultures






	over 1 year	
	breast milk2

	iron (15 mg/day) until 18 months

	food from the family’s diet, such as beef, turkey, chicken, fish, eggs, hummus, legumes, cereals for infants enriched with iron, vegetables, fruits, milk and its products

	water

	family meals, including family-accepted seasonings, with limited salt and soup powders

	Do not give honey until one year.






	1. An infant who does not nurse at all, or is partially breast-fed, should receive a cow’s milk–based infant formula supplement enriched with iron.

2. An infant must be given at least one meal a day that contains food naturally rich in iron or enriched with iron.






It is recommended to provide at least one meal a day that includes food naturally rich in or enriched with iron. It is essential to continue iron supplementation until eighteen months of age. It is possible to stop iron supplementation at one year of age, as long as the child is not anemic (as indicated by a blood test). Anemic children should be referred to a medical professional to determine the proper dosage.




Feeding a Vegetarian Baby

Vegetarian nutrition can be divided into three main approaches: absolute avoidance of any food from animals (veganism); vegetarians who eat milk and its products (lacto-vegetarians); vegetarians who eat eggs, milk, and its products (lacto-ovo-vegetarians).

According to the United States Academy of Nutrition and Dietetics (AND):

Well-planned vegan, lacto-vegetarian, and lacto-ovo-vegetarian diets are appropriate, and they satisfy the nutrient needs and promote normal growth at all stages of the life cycle, including pregnancy and lactation, infancy, childhood, adolescence, older adulthood, and for athletes. (Academy of Nutrition and Dietetics 2016)

Given that vegetarian diets may be deficient in certain food components essential for infant growth, especially iron, zinc, and vitamins B12 and D, one must take care to provide vegetarian mothers and their infants with a range of nutritional supplements in sufficient amounts. This begins with the mother’s nutrition during pregnancy and breast-feeding. The recommendation is to continue supplementation up until one year of age, and after that, there must be follow-up to assess the infant’s needs and the quantity and quality of foods being eaten, while supervising growth and development as a matter of course. A professional’s evaluation of vegetarian infant nutrition will depend on the type of vegetarianism, personal data, and the infant’s rate of growth and development. Speaking with a dietitian is recommended to precisely plan and evaluate the nutritional needs of the mother and the infant. The family can be referred to medical staff to check for deficiencies and to follow up as necessary.




The Importance of Breakfast

The metabolic rate of a child’s brain is up to two times higher than that of adults. This points to the importance of regular meals for children and the special importance of breakfast.

Breakfast promotes good functioning and learning as well as cognitive development. A balanced meal comprising whole foods and slow-absorbing carbohydrates with low glycemic index is important for maintaining blood sugar and satiety levels over time. Breakfast is especially important for children who suffer from deficiencies. After a nourishing meal, it is easier for a child to cope, learn, and manage moods. This is not the case when breakfast is skipped, especially for young children, who have low nutritional reserves because they are growing so rapidly.




The Importance of Family Meals

From the age of one year, the toddler joins the family table. Family meals offer the best opportunity to learn good eating practices, even when only some family members are present. Observations and many research studies have proved that family meals have a positive effect on the quality of the child’s nutrition and long-term health, particularly when parents serve as teachers of healthy living. The benefits of family meals are dependent on the parents’ awareness and their nutritional habits: parents who have poor eating habits are likely to pass them on to the child, whose health and functioning may be impacted long-term.




Growth Follow-up: An Index for Nutrition and Development

Researchers have demonstrated a positive connection between growth in the first years and the size and cognitive capacity of the brain. Undernourishment at the start of life that causes underdevelopment in height and weight (relative to the bell curve of growth for the child’s demographic and family heritage) is also linked to a potential decline in IQ and in cognitive achievements in toddlers and in school-age children. A 2012 study showed that postnatal growth of the head is greater in children whose socioeconomic condition is high—a link found to be more important than growth in the uterus from the standpoint of future cognitive functioning (Taki et al. 2012).

Undernourishment also negatively impacts behavior and social adaptation. The recommendation of the World Health Organization (WHO) for a general approach to the cognitive disadvantages of at-risk children is improvement in diet while complementing food intake with stimulating activities to promote development.




Eating Skills and Exposure to Foods as a Developmental Opportunity

Development of Eating Skills: Motor and Coordination Aspects

Drinking from a Bottle and from a Cup




	Age in Months	Development


	2–4	lifts hands toward bottle while feeding


	6–9	holds the bottle with two hands and uses cup with help


	12–15	holds cup with two hands, sips slowly and independently


	15–18	fills a spoon and independently brings it to the mouth


	24–36	drinks from a cup without spilling




Independent Eating




	Age in Months	Development


	6–9	helps in feeding; holds and feeds herself with crackers or cookies


	9–12	enjoys eating with fingers, especially soft foods that melt in the mouth


	12–14	sticks the spoon in the food and feeds herself, making a mess


	15–18	fills a spoon with food and feeds herself with the spoon


	18–24	prefers to eat without help


	24–36	eats with both a fork and a spoon


	36+	eats independently


	(Case-Smith and Ratliff-Schaub 2005)






Experiencing food and building eating skills offer the infant a unique developmental opportunity that includes motor and sensory coordination. These experiences reward him or her with pleasure from the learning experience and from the variety of tastes and textures of the food. Making a mess, including kneading and squeezing food with the hands and getting it all over his or her face and body, provides opportunities for exciting sensory experiences of discovery and orientation, and for acquiring confidence and a sense of control over the surroundings.




Exposure to Tastes and Developing Preferences

The infant remembers tastes and other sensations experienced in utero. For example, infants whose mothers have exposed them to carrot juice during pregnancy tend to prefer carrots over other foods, and infants of Mexican mothers tend to prefer Mexican foods and spices. Since fetal memory predicts food preferences in the future, it is a real concern that mothers who eat fast food could predetermine a preference for this kind of food in their children. Research has further identified a connection between maternal fast food consumption and depressed mood, and a negative impact on her child’s ability to learn, according to IQ tests (Barker et al. 2013).




Summary

Research has demonstrated the connection between early optimal nutrition and efficient brain functioning throughout a person’s life. In the first months, the large human brain’s evolutionary potential is accessible for realization—provided it is supported by optimal experiences and nutrition. Here brain centers develop and present windows of peak opportunity for learning and development, in which sufficient nutrient delivery through balanced diet is critical. This begins with a well-nourished mother-to-be at conception, and continues through optimal nourishment of the mother, fetus, and infant—throughout pregnancy, breast-feeding, and beyond—via compatible foods and appropriate supplements that complete his or her needs, including optimal proteins, carbohydrates, fatty acids, vitamins, minerals, and bioactive compounds found in whole foods. In this industrial age, it is important to focus on relatively unprocessed foods, with minimal, if any, harmful additives, and to offer a variety of tastes, learning experiences, and supportive environments that respond to the baby’s needs for growth and for cognitive and taste development. These principles are particularly necessary under conditions of poverty, deficiency, and stress.
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