[bookmark: _Hlk122511691][bookmark: _Hlk124671532]Chapter 9: Making connections through being active; moving and doing
Workbook
Introduction: 
Chapter 9 of the Handbook emphasises that, for children from birth to three years old, their bodies are at the centre of their experience. They are constantly ‘on the go’; using all their senses and their growing mobility and dexterity to find out about themselves, others and the world around them.
Here you can think further about key ideas about early physical growth and development, including the development of the brain by following the link here. 
Further thinking: The physical growth of the brain
Watch this lecture on the Developing Brain by Joan Stiles PhD at the Department of Cognitive Science, University of California, San Diego on https://www.youtube.com/watch?v=FugrcVhi2tg 
Now consider the idea that development is a ‘constant interaction between the emerging structures of the brain and the child’s experience of the world’ (Karmiloff-Smith 1994, p.26).
What do you think are the implications of this statement for early years practice in relation to physical development?

You can also use the exercises and weblinks here to think further about the integration of reflex actions and Pikler’s ideas about typical phases of development.
Further thinking: Pikler and ‘typical phases’: Weblinks
You can find a lot of information and resources on the Pikler approach here: https://thepiklercollection.weebly.com/
And also on the Pikler House Vimeo channel: https://vimeo.com/piklerstudio
For access to the Pikler chart of the main stages of free motor development go to: https://shop.pikler.hu/en/spl/143483/English 

Further thinking: Reflexes
An example of how retaining reflexes affects later development is given here: Retaining the asymmetrical tonic neck reflex (ATNR) beyond 6 months affects
· Hand eye co-ordination
· The ability to cross the vertical midline
· Balance
· The ability to use different sides of the body together and separately
· Ability to track (affecting reading and writing)
· Thinking (when writing does not become automatic) 
[image: ]   [image: ]
Fig: ‘when the head turns to follow the direction of the writing hand, the arm and hand want to extend, making it difficult to hold on to the pen, bend the arm and bring the hand back to write on the left side of the page’
http://www.inpp.org.uk/learning_difficulties/dysgraphia.php
[bookmark: _Hlk104193502][bookmark: _Hlk104192955]

A key idea in this chapter is holistic development; how physical development is influenced by many factors and is linked to all other aspects of development. The case studies provided here, will help you to think further about this.


[bookmark: _Hlk124860332][bookmark: _Hlk124671514]Practice task 1: Holistic development
To think further about the holistic nature of patterns of physical development read the child studies here and consider which aspects reflect the factors identified in chapter 9: Factors in the child, factors in the family and social environment and factors in the wider environment. 
You can also use these case studies to identify links between physical development and all other aspects of development

Child Study 1: Maisie
After nine months curled up in the womb, Maisie’s stretching, vigorous kicking and arm waving help her to uncurl. This activity strengthens her muscle fibres and at the same time helps her to begin to lay down the structures in her brain that will enable her to make her involuntary actions more intentional and voluntary, which in turn will lead to even greater muscle control.
When she was new-born, Maisie would make forward-stepping movements when held upright, as if she was walking. But of course, this didn’t mean that she could walk or that holding her in this way would encourage her to walk because this was a reflex action which disappeared when she was about 2 months old as it became integrated through her kicking actions. However, this ‘template’ will be useful later on when she has the muscle and bone strength to hold her body weight up and can co-ordinate her movements and balance and thereby come to walking in her own time.
Meanwhile, Maisie spends time laying on the floor with interesting objects around her which she likes to turn her head to look at, and through her arm waving and kicking, she can even move around in a semi-circle. One day while lying on her back and wriggling her body, Maisie knocked a small shiny bowl next to her. The clatter of the bowl attracted her attention and motivated her to try again and again to recreate this effect. This repetition gives Maisie feedback about her body in relation to the objects and also strengthens her neck and shoulders, which enables her to lift her head (whose previous floppiness has helped her to be curled up in the womb and to get through the birth canal) and control her arms in relation to what she can see. 
All this movement practice results in Maisie being able to roll from her back to her side; as she waves the woven ball that she has grasped, the momentum of her movement rolls her back again. Soon she rolls all the way over onto her stomach but complains at first as she has her arm stuck and cannot lift herself enough to free it. Her Mum waits a little to see if Maisie can manage her struggle and is rewarded by seeing Maisie pull her own arm free and stretch it towards the ball. Now Maisie plays at rolling over at every opportunity and can freely roll from front to back as well as back to front. She rolls towards objects she cannot reach; she tries to roll over when being changed, and has even rolled off the settee onto the rug twice! (She has not yet learned about the danger of drops from experience.) This backwards and forwards rolling across the floor is priming Maisie’s sense of balance for later sitting, standing and walking, enabling her to explore and find out about her immediate world and is giving her important feedback about herself and her effect on the world.
Maisie’s’ ability to reach and hold onto objects and use them for her own purposes has developed from her innate grasp reflex. When she was born, she would grip onto your finger if you placed it into her open palm. Now her arm waving activities have strengthened her arms and hands and given her greater control in opening and closing her fingers to hold and let go. She will ‘rake’ an object towards herself and use her whole hand to grasp it (a palmar grasp) and will pass it from one hand to the other. Maisie will then look at the object with her eyes and also bring it to her mouth to find out more about it. The many sensitive nerve endings around her mouth (more than in her fingertips) give her information about shape, texture and size. 
At the same time, Maisie’s’ asymmetric tonic neck reflex (ATNR) (If a baby’s head is turned to one side, they will straighten the arm and leg on that side and bend the arm and leg on the opposite side) has been the foundation of her ability to coordinate her neck, head, arm and leg movement. This ability to reach and grasp objects in a coordinated way requires months of practice and close attention, so Maisie’s play with her hands and feet has been of huge benefit to the co-ordination of her eye movements with her gestures, bringing the neural pathways for perception and action into synchrony and perfecting skills in measuring distance and force (Gopnik et al 1999); forming the foundations for her future creative use of tools and future ability to execute actions with her feet that are guided by her eyes, such as  kicking a ball or climbing stairs 
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[bookmark: _Hlk124672091]Practice task 2: Holistic development
To think further about the holistic nature of patterns of physical development read the child studies here and consider which aspects reflect the factors identified in chapter 9: Factors in the child, factors in the family and social environment and factors in the wider environment. 
You can also use these case studies to identify links between physical development and all other aspects of development

Becoming mobile: Child study 2: JoJo    
Having had plenty of opportunity to wriggle and roll on the floor, practicing reaching, pulling and pushing, JoJo found that he could use vigorous swimming like movements to propel himself forward when he was lying on his front. At first, he would push his head into the floor, then push from his bottom and then push his arms into the floor, then, as his muscle strength and ease of movement improved through practice, he would pull himself along alternating his arms and grunting with the effort, as if he was “horizontal rock climbing” (Lamont 2009). Belly crawling is very hard work; according to Bette Lamont “Many people allow, or encourage children to skip it because when they put them down, they hear grunting and fussing that sounds like distress. In many cases this is simply the infant trying to sort out breathing from moving, so the grunts are understandable... and necessary” (2006). It is important that JoJo is given time to wrestle with any challenges he encounters in his new movements, as solving his own problems supports his sense of autonomy and efficacy as well as his neurological functioning as he integrates his new movement patterns. However, if the struggle is too much and he gets stressed, he also needs comfort and reassurance so he doesn’t get discouraged.
The belly crawl is a top to toe workout and is a useful activity for the organization of JoJo’s shoulder and wrist joints, creating some of the rotation in the arms that will support his emerging fine motor skills and supporting later stability and mobility through exercising his ankle joints. It also allows JoJo to practice controlling the horizontal tracking of his eyes and may even contribute towards sensory awareness of his pelvic area and thereby support later sphincter control (Lamont 2009).
His growing muscle strength in his torso means JoJo can lift himself up on his arms; raising his shoulders and chest at first and then also his belly. One day he pushed himself up onto his hands and knees and after a bit of rocking back and forth, pushed himself off and started moving backwards (commonly due to having a disproportionately heavy head at this age). However, JoJo could see that he was moving away from where his Mum was sitting rather than towards her and seemed frustrated. But JoJo kept rocking, and moved his arms, then his legs and successfully moved forward.
Contralateral crawling (or ‘creeping’ in US English) on hands and knees, where a child moves in a sequence of right leg, left hand and then left leg, right hand, is a complex action to learn. JoJo has to plan how and when to move each arm and leg in order to get to where he is aiming and he doesn’t have adult models to imitate. Crawling is not just a result of maturation but also of learning as babies make sense of their actions and work out how to use them effectively. Not all children crawl; blind children often do not and some sighted babies pull themselves straight up onto their feet, missing out this activity out completely. Babies who have been ‘assisted’ to move through the use of a variety of equipment or by being propped / held up before they are physically ready may also miss out on some aspects of the sequence of physical development.  For these reasons, many babies end up moving in different ways; some ‘bottom shuffle’ and some ‘bear crawl’ on hands and feet. However, it may still be worth encouraging these children to spend time on the floor as there are benefits to moving in this way. 
Through crawling, babies are:
· Increasing their muscular strength in arms and legs and developing head and neck strength, which helps with later walking (Lamont 2009)
· Practicing focusing their eyes and converging vision, which supports the tracking movement needed for tool use and later reading and writing (Goddard Blythe 2004).
· Strengthening neural connections between the left and right hemispheres of the brain, which then support learning and memory tasks such as retrieval, filtering, sorting, sifting, and sequencing information (Goddard Blythe 2008). When the hemispheres are connected vestibular (balance), proprioceptive and visual systems can connect and operate together to help babies recognise space and depth perception (Field 1995) and later on to understand left from right, which will support literacy as well as physical skills. This physical balance will also be closely entwined with an emotional sense of balance throughout life (Lamont 2009).

But JoJo not only crawls to have control over his body but also to satisfy his desire to explore his environment. Bainbridge Cohen (1993) discusses the different perspectives offered by a change in position and place for a crawling baby and how this feeds their motivation and curiosity for learning.  For example, JoJo decided he wanted to reach the train set his sister was playing with. He recognised the sound of its motor and knew exactly where to find it – in his sister’s bedroom. This route is one of the mental maps he has formed since becoming mobile, using his cognitive skills of memory and intentionality (Gopnik et al 1999). 
However, crawling also means that Jo-Jo also has to adapt his exploration of objects in line with his mobility as, when he is crawling, he cannot hold things, so he has to learn to turn to lie on his back, lean on his side or learn to push into sitting, to have his hands free to reach, grasp and mouth objects when he reaches them. 
This new-found freedom to crawl off independently also coincides with an increase in fearfulness and anxiety in strange situations and with unfamiliar people. Recently, a visiting Aunty tried to pick Jo-Jo up and he cried loudly reaching back to his Mum, who said that not long ago everyone was greeted with a smile but now he is only happy with people he knows well. This is perhaps not surprising as the ability to move away independently emphasizes the baby’s sense of being a separate individual and consequently, the potential threat of being left. It is as if the idea occurs to them that ‘if I can move away from you, then you can move away from me’.
This new cautiousness does have some positive effects though. For example, JoJo crawled to the top step of the patio and cried for his Mum to come and get him. It seems that at about the same time as babies become proficient crawlers and can therefore get into more dangerous situations, they develop a clearer perception of depth as a result of maturing visual perception combined with their experience of locomotion. This results in babies avoiding crawling over the edge of a drop, as shown in the ‘visual cliff’ experiment. However, this is not true for all babies. Rader et al (1980) found that babies who were habitually put in baby walkers were more likely to cross a perceived drop. They concluded that visual clues are disrupted when babies move about in artificial devices. Babies, who are experienced crawlers, use tactile as well as visual clues, which help them to be more sensitive to depth and therefore more aware. 
When he was belly crawling, JoJo could also turn onto his side and prop himself up on his elbow. Then, as his legs and lower torso strengthened through practicing his crawling on hands and knees, he began to be able to push himself into a half-sitting position. This gave him experience of using his balance in a different way and as his back muscles and balance strengthened, he began to sit confidently; spreading his legs for balance. Because he had been allowed to come into this position in his own time (his Mum had not propped him up to sit earlier and had only occasionally used a lie-back chair), JoJo sat stably with a straight back and very rarely toppled over. This is in contrast to babies who are sat up too early who often ‘sag’ in the middle and lose their balance easily because their neuro- muscular control has only reached half way down their back (Karmiloff-Smith 1994). 
Now JoJo is sitting, he is not only ideally positioned to reach for and explore objects with his hands but this position also brings him into face-to-face contact with Gemma and Milo, the other two sitting babies in his nursery baby room and they often seem to communicate with each other through the objects they find in the Treasure Basket (Goldschmied and Jackson 2004) as well as their actions and vocalisations.
While he is exploring, JoJo can usually manage to guide his reaching and grasping movements with a single glance to check for accuracy and he has also begun to use a pincer grasp; using the sides of his thumb and fingers to pick up small objects, as well as using his whole hand for other things. Although this action doesn’t attract the same kind of attention as other aspects of his physical development, it is as important as his first step or first word because it underpins his future abilities to use tools.
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[bookmark: _Hlk124672945]Practice task 3: Holistic development
To think further about the holistic nature of patterns of physical development read the child studies here and consider which aspects reflect the factors identified in chapter 9: Factors in the child, factors in the family and social environment and factors in the wider environment. 
You can also use these case studies to identify links between physical development and all other aspects of development
Coming into the vertical: Child study 3: Ranvir
Ranvir’s expert crawling means that she has been able to practice climbing up onto the low platform in the play area and also pushing herself off it backwards, landing on her feet. As she pushes with her arms, she come into a half standing position but then bumps down onto her bottom, turns and crawls away. When she reaches the low fence between the play and eating area, she kneels up to get a better look at the photo of her and her pet cat displayed there, just above her head. Ranvir wants a better look: She holds on to the sturdy fence and pulls one foot underneath her, pushing up with her foot and pulling with her arms until she can move her other foot and come into a standing position. Soon she is practicing this move often, using everything in reach to pull herself up. However, she cannot always get back down and her key person reported that her own challenge is to ensure everything in reach will bear Ranvir’s weight and to be on hand to if she needs help. 
Ranvir enjoys cruising around the furniture with sideways steps and always with 3 points of contact, either 2 feet and a hand or two hands and a foot holding on to stay upright. Soon she also works out how to get back down herself too, which usefully enables her to carry on exploring because when she is cruising, she doesn’t have her hands free for exploration and carrying. This is the beginning of Ranvir’s walking stage but it doesn’t mean that she always walks now, when there is a gap between things to hold onto that is too large to cross, she falls forward and then crawls across the gap. 
As with most parents, Ranvir’s Mum and Dad responded with much joy and encouragement when she took her first independent steps. Initially she would waddle from side to side, feet wide apart to keep her balance and without bending her knees. Books and the remote control for the TV all got trodden on as changing direction at this stage was not possible, so she often took a tumble if her path wasn’t clear. Gradually though, Ranvir’s splayed feet and stiff legged gait changed and she became able to go round objects instead of trampling over them. However, walking really slowed Ranvir down, so she would still resort to crawling if she was in a hurry or managing slopes or stairs. For Ranvir, like all babies, learning to walk is not an end in itself but a way of being mobile and that means being able to adapt their method of locomotion to particular circumstances.
Walking and being upright is also just another means of exploring and playing for Ranvir. Her upright position and higher eye level and arm reach mean that she is now an expert at clearing low tables and shelves with a sweeping arm movement. Ranvir wants to practice her newly gained level of mobility at every opportunity but this doesn’t mean that she uses it to go from A to B, if there are interesting things on the way, she will also go to D, M and Z! Her Dad reported that when they go to the shop, she seems to have a completely different agenda from him; toddling off in the opposite direction or stopping, waiting, and then setting off again for no apparent reason. When they encounter steps, she wants to go up and down them three or four times before moving on and when they saw some ants, she squatted and watched, fascinated for some minutes and then delicately tried to pick one up with her thumb and tip of the first finger using her more refined pincer grasp.
Ranvir now spends a lot of time squatting as she plays and explores things and can move into and out of a squatting position quite smoothly. This is useful for the elasticity in her pelvic muscles, which she will need to use later on when she starts to control her bowel and bladder.
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[bookmark: _Hlk124674002]Practice task 4: Holistic development
To think further about the holistic nature of patterns of physical development read the child studies here and consider which aspects reflect the factors identified in chapter 9: Factors in the child, factors in the family and social environment and factors in the wider environment. 
You can also use these case studies to identify links between physical development and all other aspects of development

Child study 4: Harvey
As a younger baby, Harvey was in no hurry to move into an upright position and start walking; he seemed to prefer spending time rolling on the floor, crawling and sitting, studying any object he came across for prolonged periods of time. This worried his grandma, who thought he should be walking early; as her sons had. But Harvey’s Mum knew that her brother, now an accomplished tennis player, had been similar in his pattern of development so was more relaxed about this. 
And so, it came about that when Harvey did decide to stand and walk, the muscular strength and sense of balance he had gained from all that rolling and crawling, meant that he refined his walking skills very quickly. He was soon able to walk sideways as well as forwards and very much enjoyed the challenge of playing on steps. Harvey’s Dad offered help with negotiating stairs at first, showing Harvey how to come down in a backward crawl for safety but Harvey rejected this suggestion and kept practicing his own technique. At first, he would go upstairs placing both feet on each step before moving on to the next one by using one foot to stabilize his weight and the other turned out as a lever. Coming down he would hold the banisters with both hands and step down sideways; slowly and very carefully, which required close adult attention. However, as his co-ordination and balance increased, Harvey was soon able to step up one foot on each stair at a time and step down facing forward, holding on with just one hand and with two feet to each step; of which he was very proud. 
A while later, Harvey’s key person observed how his enjoyment of the outdoors at the nursery gave Harvey many opportunities to practice his now efficient walking skills: He would vary the way he walked, such as on tip toe or walking backwards and he could manage walking on uneven surfaces, uphill and downhill, and at different paces; often breaking into a run. All these skills are enabled by the physical maturation of arches developing in his feet and his knees and ankles gaining greater flexibility. As a result of all this activity, Harvey’s Mum noticed how his legs seemed longer and he seemed more upright and was losing his ‘baby fat’ as it was being converted into muscle.
She also noticed how he is trying to imitate the movements of his older cousin, who likes to jump, skip and hop to music. Although Harvey cannot yet hop or skip, seeing his cousin do it means that he has been introduced to the concepts of ‘hop’ or ‘skip’, which he can begin to try out. When they went to the fair together, Harvey followed his cousin onto the inflatable castle, where he was able to build on his existing jumping skills, learning to jump slightly differently in these different circumstances, reflecting the sense of confidence he has in trying new things, even though he was falling over much more often than his cousin 
Harvey’s earlier extensive experience in handling objects has also contributed to his current dexterity. He combines his superior pincer grasp, in which he uses the tip of his index finger and thumb while holding his wrist off the table, with his ability to rotate his wrist and co-ordinate his hand and eye actions smoothly. For example, while eating his lunch, Harvey quickly and accurately picked up the peas that had dropped on the table, placed them precisely onto his spoon and then brought the spoon to his mouth smoothly and without spilling them again. Harvey now has the manipulative skills to use a whole range of tools to support his growing autonomy and independence and also to express and explore his creative thinking through his preferred activity of building using the unit blocks, which enhances his play and enables him to enter into the cultural world of using symbols.
Harvey’s physical competence and confidence also means he can multi-task; carrying out other actions such as transporting objects whilst walking from one place to another. His physical play includes composite skills such as being able to climb a ladder to reach the top of a slide, steer and scoot himself along on a tricycle and steer trucks and prams loaded with his collections around a complex circuit; all of which he accomplishes with increasingly refined co-ordination. Harvey’s mobility means he has many opportunities to understand spatial concepts. Being able to move under, over, through, on, up, down, in and beside things gives him an embodied understanding of these concepts which will be useful later on, not only in physical agility but also in the mental agility needed for reading, for example.
These accomplishments also facilitate Harvey’s friendships and play with other children, and his understanding of space, distance and speed, ability to solve problems and think creatively and are all underpinned by his proprioceptive, kinaesthetic and vestibular senses as well as his muscular and skeletal development.
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[bookmark: _Hlk124674082]Practice task 5: Describe three aspects of practice and provision that you think are important in supporting the physical development of babies and young children. 
	Aspect of practice or provision



	How it supports the physical development of a child

	1

	

	2
	

	3
	



Practice check:
You can use the checklist template provided as a tool for identifying what is working well in your setting and what you want or need to develop further in relation to supporting babies’ and young children’s physical development, movement play and health.
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