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I not only use all the brains I have, but all that I can borrow.

(Woodrow Wilson)1
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Foreword

During 20 years involvement in early years work, I have observed that many

parents/carers and practitioners seem to intuitively grasp that a child’s

emotional world view, understanding of their experiences and ability to learn

are closely linked. In addition, they also understand that children need to

have direct experiences through reciprocal interactions with supportive and

sensitive carers together with opportunities for play and exploration, in order

to absorb the properties of their environment and transform these into an

understanding of themselves and the people and objects around them. Adults

observe that development takes place over time, that there are key shifts in

development which occur at broadly similar time intervals and that infants

and young children need to imitate and practice prior to gaining a new skill.

However, in my experience as a health visitor, teacher and lecturer to a

range of professions as well as parents and foster carers/adopters, I have noted

that not many texts pull together the detailed and in-depth information from

different disciplines and the observable, time-related, developmental shifts

taking place in the first years of life. Among all this, there is the reality,

vulnerability and neediness of an infant or young child trying to make sense

of the world in which they find themselves.

Personal experience and professional practice has taught me that in order

to understand the individual child, understanding developmental processes is

not something ‘divorced’ from real practice but an essential part of it.

Therefore this book is not about any particular theory or theorist but rather

an accumulation of many hours (years!) of observation and research into a

range of developmental topics. Ultimately, there are two aims for this book:

one is to bring together what seem to be the shifts and changes within the

early years – the patterns and threads of the web of development – and the

second is to share my understanding about what it can mean to be a growing

child.
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1 Introduction

One of my earliest memories is being in the middle of our local market and

screaming and crying at being told it was now ‘time to go home’. I had been

taken out for the afternoon by a friend of my adoptive mother and the poor

woman had to cope with a child who was behaving very ‘badly’. It was many

years later when a series of coincidences led to access of my adoption papers

that I gained insight into my behaviour. My earliest years had been marked by

many changes of carer and/or dwelling and one of the methods used was to

take me out for the afternoon and then ‘going home’ meant not the place

(and sometimes not the people) that I had left earlier. As a child of around 4

years – not long adopted – the possibility of yet another move must have

terrified me. What the adult made of my behaviour I will never know. I can

only remember my flailing self, the concrete floor of the market, the hand and

arm of the adult and a dim, peripheral awareness of stalls full of fruit and

vegetables and an all pervading feeling of anguish.

What is interesting in thinking about this incident is to consider what the

adult may have made of my behaviour – how did my mother’s friend perceive

me? Would she have thought I was ‘out of control’, ‘spoilt’, would she have

felt able to ‘manage’ me or would I have frightened/dismayed her? On the

other hand, perhaps if she had some understanding of my background, she

may still have felt helpless, anxious or even angry, but may have also felt

some degree of empathy and desire to comfort. In other words, what an adult

needed to know in order to respond to such behaviour with insight and

empathy would be the following:

* knowledge of my history
* the level to which I was able to understand my own emotions – and

manage them – that is, my developmental or ‘maturational’ level
* what meaning the context or particular situation might have for me
* recognition of the adult’s crucial role in being able to ‘contain’ my

feelings

These factors would have supported the adult in making sense of what I was

doing as it would have helped her see the situation from my point of view –

which is what all adults who care for and work with children fundamentally

need to do, that is, to try to assess the child’s view of the world as it is

perceived by them.



Sharing information about how the power and passion of feelings and

the developing levels of maturation in the triad of brain, body and mind

influences the behaviour of very young children has become something of a

deeply personal campaign through teaching and writing. It is not just because

studying development (especially about emotions) has gradually helped me

understand something of the prejudices, fears and anxieties that have influ-

enced both my professional work and relationships. It is also because I have

learned that such feelings can sometimes get in the way of any of us achieving

a sense of inner contentment and can colour the way in which we view other

people and, crucially, the children we care for and work with. Knowing about

our early years helps us not only to understand children whether as a parent/

carer, early years practitioner, health visitor, child minder, social worker or

anyone in the allied professions that come across children – but it also widens

and deepens our knowledge about ourselves, which in turn, frequently leads

to greater understanding of the child. It is therefore, in my view, essential

knowledge for anyone with more than passing contact with children. Fur-

thermore, far from being a topic that is ‘dry as dust’ with endless discussions

about theorists, it is a subject that reflects the nature of development itself –

dynamic, changing, exciting and challenging.

However, ‘getting to grips’ with a topic which is so universally pertinent

brings with it a raft of responsibilities. It is safe to say that the wealth of

research on brain development, attachment, thinking and learning does

point to these early years being important in setting the foundations of our

ongoing behaviour throughout life. This does not mean, of course, that our

early experiences set our personalities and behavioural style in a ‘frozen’ state

without the opportunity for change or further development. Thankfully, we

always have opportunities for insight and change. We can continue to learn

new skills, abilities and ways of behaving at any age with the opportunities for

life experiences (which may even be initially very negative) to deepen our

understanding, compassion and empathy over time (as well as perhaps

learning to hang-glide and snowboard!) Nevertheless, it is also true that the

impact of early experiences resonate at some level within us throughout life.

What can change is our ability to understand the ‘why’ and ‘what’, which

brings me full circle to the importance of understanding these early years and

taking on board, as a society, what that means.

The crucial point is what we, as adults – whether in our professional

and/or personal lives – do to children matters. This is not about ‘parent

blaming’ – a concept which sadly often seems to sabotage discussion about

the impact of the early years. Recognizing the importance of these years, the

crucial adult role and the resonance of early experiences does not and should

not mean ‘finger pointing’ at parents. Instead, such recognition could (and

should!) imbue being a parent with the proper respect and status that such a

responsible undertaking requires. It should also mean acknowledging that a
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style of parenting frequently reflects the parents’ own history so what they do

and how they do it will either repeat or contradict what they experienced.

Knowledge about the emotional underpinning of being a parent would seem

to be a very useful topic for pre-natal classes by supporting parents in

recognizing, understanding and perhaps even forgiving some of the very

mixed feelings they may have about their child, both when born and as

he/she grows older. These ideas also apply to practitioners because any role

that involves such close relationships with children will also activate indivi-

dual ideas and expectations about children, bringing to the surface emotions

the adult may not fully understand.

From the child’s point of view, such knowledge in their adult carers

encourages parents and/or professionals to have realistic expectations so that

they do not ascribe motives, ideas and levels of behaviour that are way

beyond the child’s abilities. A classic and simple example is the expectation of

very young children to ‘share’ and ‘take turns’. The child who grabs or pushes

in is sometimes labelled as being ‘naughty’ when the reality may be that the

child has not reached the stage of maturity when they can learn to wait or

understand that giving something to someone or taking turns does not mean

giving something up for ever or never having a turn. It also means that the

adult may take into account the circumstances surrounding the child’s life,

what experiences they may already have had, and may assess their behaviour

in light of the child’s ability to manage these experiences and any strategies

they may have developed to cope. Such strategies of course will be profoundly

influenced by the child’s level of development at the time their experiences

occurred, and whether they were ‘acute’ or ‘chronic’ in their manifestations.

The child will do what they can with the ‘tools’ they have available and with

children their ‘toolbox’ is very small.

So, what is it all about?

Human development is about anticipation, attainment and assessment. That

is, what is going to happen, what is happening and to what level – something

we all think about from time to time. For the parent, while (hopefully)

enjoying the current achievements of their baby, they may also be antici-

pating when the child is able to do the next expected skill or ability. For

example, a child’s first step is a huge ‘milestone’ both for parents and child.

For a child, unable to reflect yet on their inner world, the emphasis may be on

becoming ‘bigger’ or older – ready for ‘big school’. As an older child, we

wonder about the changes invoked by puberty and later as an adult we may

think about what may lie ahead for us in middle and old age. Outer physical

and/or biological changes seem to provide a sense of continuity in the day-to-

day progression of life as the years pass. Our inner lives change too, both in
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response to experience and in terms of developmental maturation. As chil-

dren we do not think the same way as adults – literally so, as functional

magnetic resonance imaging (fMRI) scans can demonstrate. Our under-

standing of our experiences shifts and changes over time in ways that are just

as monumental as when we take our first step. Before we can think about the

world and our experience, we have to first get to know it. We need to be able

to have certain basic concepts in place, have ways of communicating and

understand the differences between all the different types of experiences we

encounter. This means that we must have some solid ‘markers’ to help us to

make sense of all the information we encounter, such as the permanence of

objects, stable categories of different objects and, crucially, people whom we

can trust and whose behaviour we can anticipate.

These emotional and physical ‘markers’ provide fascinating questions

such as, how do we learn that an object, viewed from different angles and in

different positions, is the same object or that someone or something we

cannot see at a particular moment still exists? We expect the faces of the

people we know to remain constant. We trust that when we walk out of a

room, the furniture will not disappear or move about.1 We ‘know’ that a

building we see from the side and which is on our left, is the same building if

we turn round and approach it so that the building is now on our right.

However, a telling example that we do indeed learn such ‘truths’ is given by

Temple Grandin – a professor of animal management, who also has autism. In

the above scenario, she would have to retrace her steps to view the building

from the original viewpoint in order to ‘check out’ her understanding. For

humans (and indeed for many primates and other animals), facial expression

and eye gaze provides a great deal of information about feelings, interest and

levels of involvement and curiosity – but how do we learn this in the first

place? How do we humans share our understanding of happiness, sadness,

fear or anger? What I have noticed is that while such feelings can be expressed

in many different ways, there are nevertheless boundaries to such expres-

sions, which are not only culturally or socially influenced but also appear to

have an innate boundary which allows us to understand the particular

emotion without too much confusion. The behaviour of someone expressing

great sadness, even if accompanied by strong gesture and loud vocals, is as

accurately assessed as being overwhelmed with grief as someone who is

standing quietly with only tears or repeated swallowing and/or a trembling

lip. We ‘know’ what emotions are and we also ascribe particular types of

thoughts, inner feelings and styles of behaviour to these emotions and so

they are familiar and recognizable when we encounter them.

To turn again to the environment, we recognize ‘animals’ and that

there are groups or types of animals. We know about trees and that they are

different from bushes and birds. We name, know and perceive colours in

our world and we have a range of sensory experiences, including knowledge
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about our body parts (and can point to them), what position we are in

(standing, sitting, lying, walking forwards) and where we are in relation to

any other people whom we may be with and the objects surrounding us.

What is even more fascinating is that not only are we aware of our physical

position relative to what is in our environment, but also their relationship

to where we are – in other words, our understanding of spatial

relationships.

The full realization that all this ‘world knowledge’ has to be learned

comes from the studies by researchers such as Damasio, Sachs and Rama-

chandran of people with brain/body trauma and the strange phenomena that

such trauma can induce. This includes not recognizing faces or parts of the

body belonging to the self, difficulty in remembering the sequence required

to make a cup of tea, getting dressed, or knowing where one’s mouth is in

order to eat.

Of course, we are not only physical beings but, as indicated above, we are

beings who feel and react with a rich inner world composed of a mixture of

our physiological state – our general internal feelings of calm or anxiety, fear

or pleasure accompanied by the (usually) unconscious workings of our bodily

organs and limbs – and the sense of who we are as an individual. Closely

linked to all this is our own particular view of the world and the people within

it as generally accepting or rejecting, and our behavioural style will reflect the

sum of all the different influences pertaining to this inner world. Mirroring

the slow growth of our skills and abilities in the physical and sensory domain,

our inner world-view also develops over time based on our experiences,

especially our interactions with our caregivers and particularly in the early

months and years allied with our memory of all these experiences.

Where do we start?

The whole premise of this book is a journey through the early years – but a

journey which instead of being simply in one direction will seem rather like a

maze with many twists and turns as we examine the brain, the senses, how we

learn, begin to think, how we feel and gradually construct the realization of

being a ‘me’ with a ‘you’ as well. When we look at all these different bits of

information (travelling in one direction and then another) and put them all

together, we will see that there is a coherent ‘shape’ and that development is

not a set of separate domains (physical, social and emotional, language and

learning) but an integrated whole. That is not easily identified when reading

literature on development which is not specific to the early years. A truly

holistic view of development linking research findings to phases in the life

span appears to be limited. For example, there are texts devoted to emotions

(Damasio (1999, 2003) and Sroufe (1995)); to emotional regulation and
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neuroscience (Le Doux (1998, 2002), Panksepp (1998) and Schore, (1994)); to

psychoanalysis and neuroscience (Kaplan-Solms and Solms (2000), Solms and

Turnbull (2002)); to language and/or cognition (Sherry (2000), Springer, and

Deutsch (1998) and Butterworth (1999)); and emotions, intelligence and

philosophy (Nussbaum (2001)). Apart from Schore (1994) and Panksepp

(1998), the latter whose particular interest is in human and animal emotions

and the place of evolution in human development, the links that can be made

between early development and the theoretical approaches and research

findings from adult work expressed in these texts are not often explicit.

However, by understanding this progress in an integrated way, the relevance

of delay, dysfunction or superior progress in any individual aspect of devel-

opment and/or behaviour can then be assessed from a wider perspective.

However, there is a sea change occurring especially in the areas of neu-

roscience and education. For example, Blakemore and Frith (2005).

A ‘holistic’ view of development does find support in the Birth to Three

Matters Framework (DfES, 2002), soon to be integrated in England with the

Curriculum Guidance for the Foundation Stage (DfEE/QCA, 2000) into the

Early Years Foundation Stage (DfES 2006/7) which covers from birth to

5 years. The Birth to Three Framework has its emphasis on seeing develop-

ment as an integrated progression of slowly accumulating complexity in skills

and abilities. The very terminology used to describe the different aspects of

development, that is, a healthy child, a skilful communicator, a competent

learner and a strong child, moves away from the neat ‘packages’ of develop-

ment which have been used so often in the past.

Running through this book are the threads of my own views of what

constitutes development and I have shamelessly borrowed the terminology of

the Birth to Three Matters Framework to describe these threads, and have

therefore identified four aspects to development and the components that

seem to go with them.2 Paradoxically, while wanting development to be

thought about and reflected upon ‘holistically’ and emphasizing that prac-

titioners and carers must approach understanding children in this way, we

need to examine these areas separately in order to bring more sharply into

focus how they link together (Table 1.1).

All of these aspects and components require a combination of genetic

inheritance – both familial and human species specific – and experience.

Futhermore, there are additional processes which seem to be part of the

human experience which support growth and change including not only

close social interactions and identification with others, but also imitation,

curiosity and play/pretence, all of which appear to have an essential role in

the way in which human children acquire and organize their experiences,

which I discuss in other chapters.

It is apparent to me that development has a time trajectory. Certain time

frames seem to be closely linked with very particular changes in different
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Table 1.1 Aspects and components of development

Brain

function

Sensory

integration

Emotions/

feelings

Thought and

communication

Physical

development

Level of integrity

of brain

organization

linked to both

genetic and

experiential

factors

The level of

functioning of

each sensory

system

Awareness of

feelings and the

sense of a feeling

of self

The capacity to

frame

experience into

internal

imagery/internal

‘language’

Awareness of the

bodily self and

allied spatial

awareness

Level of integrity

of the

communication

mechanisms

within the brain

The

commonalities

and differences

between the

sensory systems

in the processing

of information

Ability to

recognize

emotions in self

and others

The capacity for

communication,

its use and

expression via

facial expression,

body language

and spoken (or

sign) language

Capacity for

movement, both

gross and fine

motor

The health and

functioning of

the structures of

the brain

The rate of

maturation of

each sensory

system

Ability to express

or contain

emotions within

social and

cultural

frameworks

Understanding

of expression

and gesture in

others

Physical growth

and change over

time and rates of

maturation

Specificity or

otherwise of

roles and

functions within

the brain

Impact of

sensory systems

on the formation

of a sense of

bodily and

psychological

‘self’

Type and quality

of interactions

including

attachment

formation

The presence (or

not) of ‘innate’

knowledge

Level of integrity

of reflexes,

balance and

coordination

The rate of

maturation of

different brain

areas

Impact of

sensory

perceptions and

thereby internal

reactions to day-

to-day

experience

Ability to

manage

emotional

reactions/

feelings to daily

experience

The capacity for

imitation, play

and imagination

in learning
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aspects of development, for example, a cluster of growing complexity in skills

and abilities between 7 and 12 months of age. All species need the passage of

chronological time to develop, but humans, higher primates and some other

mammals such as elephants and dolphins seem to need much longer periods

to acquire the skills and understanding they need to function within their

particular world because of their specific complexities. However, what seems

to be true for many species is that time provides a framework in which aspects

of development can optimally take place and which if ‘missed’ may not lead

necessarily to the lack of attainment of a skill but possibly a diminishing of its

potential. While our biological clocks provide the prompts for sleep/wake and

feeding, it is interesting to speculate whether a similar mechanism prompts

the transition from one phase of development to the next, that is, from

crawling to standing by oneself – providing that the relevant experience is

available.3 As individuals, we also follow a ‘personal’ timetable4 as well as the

‘global’ timetable for the acquisition of human skills so that, within this

general time frame, as children and adults we can exhibit wide variations in

our capabilities – I still cannot tie my shoelaces!

Time in this developmental context, however, means both linear (or

chronological) time, whereby the brain appears to have some intrinsic

maturational timetable, and ‘timing’, whereby the impact of the type and

quality of experience encountered by an infant and young child may vary in

different ways dependent on the particular phase of maturation that might be

occurring within the brain. For example, some emotional trauma may

influence a child’s ability to take advantage of play experiences within the

context of the child’s current abilities. Therefore, I suggest that linear time

and development are intrinsically bound together. Hadders-Algra and For-

ssberg, (2002) highlight the importance of time in neural development in

their discussion on motor systems. They identify ‘phylogenetic’ skills, which

seem to occur across cultures at approximately the same ages, such as

crawling, pointing, walking and talking, and which were reasonably thought

to be due to the ‘orderly genetic sequence’ which resulted in the formation of

general developmental rules. The concept of ‘developmental milestones’ for

example grew out of these ideas.

While the idea of development being ‘linear’ or ‘stage-like’ appears to be

currently reviewed (Schore, 1994; Fischer, 2005), nevertheless there is a sub-

stantial body of research and general observation which identifies periods of

significant change. Examples of noted ‘shifts’ in development are given in

Table 1.2.5 This table also suggests a ‘logic’ of maturation within a broad

chronological time frame from birth to puberty, a ‘putting in place’ of the

requirements for the child to become an adult and take their place in the

world.

The information that I have drawn from several sources indicates there is

an overall consensus that 2–3 months, 8–12 months, 14–18 months and 2–3
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years are periods incorporating significant change. These findings echo the

general usage of these timings in the assessment of children’s abilities and in

supporting awareness of the different needs of children as they mature. In

addition, positron-emission tomography (PET) and magnetic resonance

imaging (MRI) are providing support both for the existence of broadly spe-

cialized areas in the brain for different functions and that children and adults

may use different areas for the same task reinforcing a role for brain

maturation (Johnson, 2001).11 Consideration of a particular child’s individual

skills and abilities can legitimately be assessed against a range of acquired

skills within broadly accepted time frames, which appear to tie in with

research on surges in brain activity – thereby providing some support for the

timing of brain maturation overall.

Although less quantifiably measurable, there appear to be similar distinct

phases in the development of understanding of the physical environment,

including such concepts as number. We also develop what are sometimes

termed ‘executive functions’, that is, ‘the ability to maintain an appropriate

problem-solving set for attainment of a future goal’ which includes ‘planning,

impulse control, inhibition of prepotent but irrelevant responses, set main-

tenance, organized search and flexibility of thought and action (Ozonoff et

al., 1991: 1083). Generally we also possess the capacity to share under-

standing of emotions both in recognition of how others might be feeling and

thinking, that is, while not being able to actually ‘read’ another’s mind, we

can and do infer intentions and beliefs. The latter is usually referred to as a

‘theory of mind’ (Leslie, 1987). However, in order to have a theory of mind,

we need to be able to represent our own mental state and this, I believe,

follows a sequence whereby there has to be both experience and identifica-

tion of the ‘me’ as a ‘me’, recognizing feelings in the context of action which

we experience and carry out. We do this before having the ‘psychic space’ to

recognize that the feelings we have are also shared by others. For example,

during the second year of life, there is increasing awareness of another’s

feelings and what we like or want may be different to what someone else

might like or want (Gopnik et al., 1999).

While our bodies are changing, it is also true that changes are happening

within the brain and these changes appear increasingly to correspond with

both the type and complexity of skills and aptitudes including emotional and

behavioural management over time. Johnston (1995) points out that the

immature brain does not just differ structurally from the adult brain, but also

contains temporary structures which ‘regress post-natally’ perhaps explaining

the prominence and then quiescence of some very early skills. He does not

give any examples but the ‘stepping’ reflex comes to mind, which was

thought to disappear after a few months ‘post-natally’ but may persist in a

different format, for example, in the patterns of kicking which in themselves

appear to provide the basic rhythms for walking (Spelke and Newport, 1998).
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It is important to recognize that emotions as well as language, cognitive skills,

movement and control over bodily functions are also ‘interactive’ with brain

maturation. For example, babies are able to display facial, vocal and bodily

signs of contentment and distress, which over the first year become more

recognizable as similar in display to some corresponding adult emotions

(Soussigan and Schaal, (2005). More sophisticated emotions such as embar-

rassment and shame are thought to enter the emotional stage at around 14

months, tying in with the beginnings of a sense of ‘ownership’ both of body

awareness, represented through the strong feelings evoked in children of this

age by the ideas of ‘me’ and ‘mine’.12 Schore (1994) provides evidence to

suggest that this transition also reflects a change in the dominance of the two

hemispheres in the brain, which gradually move from right to left in the early

years, once language becomes the primary form of communication, culmi-

nating in left-sided dominance for most people at around 5–7 years.

Another time-related aspect of development which emerges is the

apparent existence of so called ‘sensitive’ periods for development which

have been given support by research studies in both animals and humans,

particularly on the visual system, speech and emotional development –

especially the formation of healthy ‘secure’ attachments. The delayed devel-

opmental progress of children in Romanian orphanages where stimulation

and opportunity for exploration, expression of emotion and play was pro-

foundly limited provides a poignant example of the powerful role of appro-

priate, timely experience. Once these children were given appropriate

stimulation, skills in all areas of development such as the ability to form

attachments, walk and use of language did occur – but the later this happened

the less secure or skilful the end result, reinforcing the idea of ‘sensitive

periods’ in this developmental time frame. A further example of how brain

maturation may be linked to developing skills is the finding that before 10

months of age, the majority of infants perform poorly on cognitive tasks

which require knowledge of object permanence and delayed recall. By the

time infants reach 12 months they are able to perform such tasks, including

the recall of recently experienced events. Schore (1994) quotes many studies

including that of Diamond and Doar (1989), which revealed evidence of a

major maturational change in the prefrontal cortex at 10–12 months, which

would correspond with the shift in abilities around this time. Johnston’s

(1995) short but richly informative paper notes how the proliferation in

synapses during this period also appears to promote changes in the organi-

zation of neurotransmitters and their receptors, which again may give some

clue as to the processes underpinning the great changes which occur in

infants and young children within this two-year period. These chemical

responses reflect and are responsive to environmental stimulation. The reality

of the sheer volume of activity at this time is demonstrated by the cerebral

glucose metabolic rate, which is about twice adult levels at 2 years of age. In
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Schore’s (1994: 12) exhaustive references he quotes many studies indicating

that the ‘vast majority of the development of axons, dendrites and synaptic

connections that underlie all behaviour is known to take place in early and

late human infancy’.

To summarize, development in the early years of life is marked by a

number of transitions in skills and abilities which grow in complexity –

providing that the type of experiences the child has are appropriate and

timely. Why the type and quality of experiences and especially the role that

adults play are so crucial will become clearer as we begin our journey. This

starts in Chapter 2 with the amazing and wonderful brain as it seems

increasingly unrealistic to consider ‘development’ in these early years without

reference to, and understanding of, how our brain develops and matures over

time and so the chapter deals with the brain, structure and functions. Chapter

3 looks at the senses and face-processing as these are the building blocks of

how we begin to sort out our experiences. Chapters 2 and 3 are perhaps, the

most ‘technical’ of all the chapters because they set out the context for all

development and behaviour. In combination, the brain and the senses pro-

vide the theatre in which the information from the external world is played

out. The child’s social, emotional and cultural environment provides the

stage for the child’s manifestations of that internal world – with the ‘audi-

ence’, that is, carers and practitioners, not only providing the prompts and

props but also being the interactive participants in the same drama. Realis-

tically, these two chapters can only provide a sample of the information

available but I hope to encourage further reading.

Chapter 4 looks at the beginnings of development. Chapters 5 and 6

reflect something of ‘aspects and components’ outlined in the soon to be

amalgamated Birth to Three Matters Framework and the Foundation Stage

Guidance,13 that is, emotional and social well-being in Chapter 5 and

becoming a ‘competent learner’ in Chapter 6. Chapter 7 looks in more detail

at the role of play and imagining while Chapter 8 considers the role of the

adult. The final chapter provides a resumé of skills and abilities between the

ages of 5 and 8 years, an overview of development together with some con-

cluding thoughts about the developmental journey. In the Appendix there

are detailed charts of the gradual changes in development from birth to 8

years which I hope will prove helpful in providing a picture of the abilities a

child generally has within the broad timescales given.
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2 Laying the foundations: brain
works

The huge surge in neuroscience research from around 1990 together with the

ability to watch the brain ‘at work’ through sophisticated imagery has led to

greater (but far from complete!) understanding of how the brain works. Most

crucially however, it has highlighted the rate of brain growth in the early

years and the way experience physically shapes the brain. In order to

understand development/behaviour we need to have a good grasp of how our

brains fundamentally work. In this chapter, the brain’s structure, maturation,

function, aspects of hemispheric laterality and potential gender differences

are discussed.

Before we move on, I want to enlarge and clarify a point that was touched

on in Chapter 1. I believe that the period or phases when shifts in skills and

abilities take place are times of particular vulnerability and sensitivity influ-

encing the possible trajectories of physical/sensory and psychological growth.

My reasons for this are as follows. Research appears to highlight an overall

similarity in the way that sensory information is managed and organized.

Both in functional organization and general architecture, for example,

separation of information, integration, patterns, feedback loops, columns,

and so on, there appears to be a common ‘design’ no matter what the

developmental area or how complex the information routes. For example,

Lewis and Maurer (2005) have identified multiple sensitive periods in human

visual development. The key message from their findings, in my view, is that

periods of sensitivity, vulnerability and ‘repair’ are variable within the

development of vision dependent on the particular area, for example, acuity,

global motion and peripheral vision. In other words, there is not a sensitive

period for ‘vision’ per se, but different sensitive periods for the individual

components of vision. I suggest that this principle holds for all aspects of

development, that is, that the different components that make up individual

aspects of development may have individual ‘sensitive’ periods which may

also have varying timescales. Indeed, there is a hint of this in language

development whereby semantics appears to be unaffected by age of learning

and experience but phonology and syntax appear to be much more vulner-

able (Blakemore and Frith, 2005). This leads to the implications of the

influence of experience on what may be the ‘sensitive periods’ for such

different skills and abilities as being able to ‘mind read’, to manage our

emotions, to form attachments, as well as for sensory, movement and



cognitive learning. It may also imply that there are not only periods of

sensitivity/vulnerability, but also periods where intervention is at its most

timely in all the developmental areas.

The journey begins . . .

Any information which works towards answering any questions about how

we grow and change is fluid, as research continually presents new insights

into how we mature and develop. Understanding our developmental journey

from infancy into adulthood is a dynamic process as new information acts

like turns of a kaleidoscope – the pieces of knowledge shift to form a different

pattern or awareness. Two examples: firstly, it is not so long ago that many

people believed that newborn babies could not see; Secondly, the following

quoted by Karen (1994) from an interview with Sandra Scarr in the 7

November issue of the Washington Post in 1987 regarding day care. Asked

what would be the best period for parents to take time off to be with their

children, Scarr recommended the end of the first year and any time in the

second year as before that children’s ‘brains are Jell-O and their memories

akin to those of decorticate rodents’. Times have changed!

There is a fundamental question that we can ask at this point:

* What ‘equipment’ does the human infant have at its disposal to

make its first discoveries of the world?

First and foremost we have a brain and a body which encompass our sensory

systems, and these form the foundation and building blocks for infants as

they construct meaning from the plethora of information coming from their

environment.

An understanding, of how our brain works is not an exotic addition to

understanding human development, but instead the frame on which such

understanding rests. No emotion, sensation, thought or behaviour is possible

without the machinery of the brain. The complex workings between neurons,

chemicals and electrical impulses result in what we experience as our con-

scious ‘living’ selves. Of course, the brain is also responsible for the existence

of our unconscious worlds – those hidden emotions, the quiet workings of the

muscles, nerves and blood, the constant interplay between metabolism, heart

rate and breathing, and their response to our experiences. As Lewis-Williams

and Pearce (2005) point out, the human mind (and therefore the brain) con-

tains universals of consciousness – a search for belonging, to understand the

meaning of life and death, and a quest to understand human nature itself –
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thereby bringing us neatly to a starting point for development and a number

of questions. For example:

* How do our brains work?
* Does the brain ‘develop’ and mature?
* Does this maturation link with the emergence of skills and abilities?
* Are all our brains the same?
* How is experience organized in the brain?
* Does gender have an effect on the workings of the brain?

This chapter looks at some possible answers to these questions in the light of

current knowledge.1

Background

How the brain develops and carries out its tasks has been hotly debated in the

past, especially between those who believed in areas devoted to highly spe-

cific tasks and those who believed that information processing was spread

throughout the brain and involved both hemispheres. What emerges is that

in many ways, both ‘camps’ are right. There are parts of the brain which

appear to have primary functions for movement, language, the senses,

thought and emotions but, at the same time, other areas throughout the

brain are involved in putting together the complete picture of incoming

information, organizing it and providing a response. Goldberg (2001) pro-

poses the way that the brain processes information as being ‘gradiental’, that

is, processing is localized and more global, serial and parallel. In his view,

disruption in one part need not necessarily mean a loss of a particular

function but more a difference in the outcome of the process and its mani-

festations. In addition, the outcome of any disruption will also be dependent

on the following:

* the particular source of the experience
* timing in the developmental life span

Dysfunction in development therefore, whether organic, caused by trauma or

negative, persistent experience, could lead to different behavioural/visible

outcomes dependent on what, where, how and especially when the disrup-

tion has occurred.

Fox et al. (1994) identified three models that can be used to investigate

‘the effects of different environmental events on brain development and

organization’. These are:
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* the ‘insult’ model, which ultimately believes that once damage is

done to the brain, of whatever kind, then the brain cannot modify its

functions in any way
* the ‘environmental’ model, which fundamentally views the brain as

‘infinitely plastic’
* the third model (their own approach), which views brain develop-

ment and organization as involving both genetically coded pro-

grammes and the influence of the environment

Other researchers such as Changaux (2002) and Cabeza and Nyberg

(2000) also suggest different approaches to how the brain interprets infor-

mation, the latter basing their views on brain imaging studies of cognitive

functions. They suggest there are three approaches:

* The local approach relates to the consideration of the role of brain

regions to the processes in cognition, emotion and bodily responses

to experience.
* The global approach spreads the interpretation out further to consider

how these regions interact.
* The ‘network’ approach pushes the boundaries out still further to

consider how these various systems dynamically interact with

experience and with each other, forming an integrated feedback

system ultimately influencing expressed behaviour.

Changaux also reminds us that in considering how the brain works, we must

also consider our evolutionary history and the fact that the brain contains

very ancient structures as well as more ‘recent’ additions. This may be espe-

cially pertinent in our rapidly changing world. We have evolved over mil-

lennia, but current social and technological change appears to be taking place

in timescales of decades. In reality our brains may still be expecting a mam-

moth around the corner or, rather, emerging from behind a tree!

Panksepp and Panksepp (2000) also forcefully point out that our evolu-

tionary history shared with mammals (and other species) resonates in the

ancient structures in the brain. They remind us that the basic emotional

systems in our brain are extremely old and the timing of the ‘foetal devel-

opment of (human) brain systems seems to parallel the historical pattern of

their phylogenetic origin’.2 They also insist that we cannot understand

behaviour without taking into account that our humanity is rooted in our

shared mammalian biology.

Barkow et al. (1995), Corballis (2002), Allman (2000), Mithen (2005) and

Lewis-Williams and Pearce (2005) all remind us, too, of the evolutionary and

biological roots of, for example, vocal language, vision, communication,
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socialization and the care of infants, and that we can only understand some

of the roots of why we do what we do by taking these into account.

What about genes and the nature/nurture debate?

What ties in with this ‘remembrance of things past’ is to bring into the picture

the role of our genetic make-up. Every cell in our body contains the genetic

code transmitted from our parents packed in 23 pairs of chromosomes.3 The

genes are the units of deoxyribonucleic acid (DNA) function and each cell

contains that part of the genetic code which deals with the particular part of

the body. For example, muscle cells only use the DNA that specifies the

muscle system and so on. What is fascinating is that the actual number of

structural genes in a human is approximately 38,000 although there are about

3 billion base pairs. The human brain contains around 100 billion neurons

with each neuron having the ability to connect with many thousands of

others. This disparity between gene information and the capacity for neural

interchange implies that the interplay between genes, experience and neural

activity is much more complex and subtle than the unfortunate media

interpretations of specific genes indicating specific behaviours. What seems to

be happening is that we share both numbers of genes and the processes

instigated by these genes across species – showing nature at its most parsi-

monious, that is, using a small number of ‘building blocks’ but which interact

in increasingly sophisticated and complex ways as we climb the evolutionary

ladder.4 Allman says:

One of the more remarkable recent discoveries is that the genes that

control head and brain formation in fruit flies are very closely related

to the genes that control the formation of the more anterior parts of

the brain in mammals . . . These genes regulate the formation of the

cerebral cortex and thus the most progressive part of the mammalian

brain is controlled by genes with very ancient antecedents going

back at least half a billion years.

(Allman, 2000: 57)

Bouchard (1995) proposes a mix of both genetic influences and envir-

onment, highlighting that the influence of each can also vary. For example,

he states that in his view the environment is more important than genetics in

the first year of life and adds: ‘Overall these studies suggest that there is

genetic influence on change for some personality traits between adolescence

and adulthood but that the amount is modest with most change attributable

to idiosyncratic environmental factors’ (Bouchard, 1995: 98). He also suggests

that in the first year environmental factors are the primary factors in individual
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differences, but goes on to state that, in his view, between 1 and 6 years of age

developmental changes are more subject to genetic influences. For example,

when discussing intelligence as measured by intelligence quotient (IQ) scales,

he states that a common genetic factor (although unfortunately he does not

say which one) which exists in the first year, continues to affect IQ but less so,

over time. However, he adds that new genetic factors appear to emerge with

ongoing but diminishing influence between 2 and 4 years. The implication

here may be that such genetic influences are the source of the ‘timing’

of dramatic, cross-cultural changes in development during this period, for

example, the broad acquisition of spoken language, changes in self-

awareness, awareness of others’ ‘desires’ and feelings, bodily functions and

the type and quality of play.

Sroufe (1995) points out, however, that from a developmental point of

view, behaviour is not simply the interaction of genes and environment, but

genes, environment and the history of adaptation up to that point. I would

add ‘brain processes’, including those echoes that have persisted throughout

countless generations of humans – and possibly fruit flies! What we also need

to remember is that the action of genes is not a one-way system. Environ-

mental experience can also activate genes. A wonderful example from the

animal kingdom is given by Quartz and Sejnowski (2002). They tell of the

female prairie vole who only reaches puberty ‘once exposed to a chemical

signal from the urine of an unrelated male’ (Quartz and Sejnowski, 2002: 45).

They also inform us that ‘visual experience turns on genes for the develop-

ment of the visual part of the brain, turning off genes that keep it immature’

(Quartz and Sejnowski, 2002: 45). These findings reinforce the notion that,

while genetic codes programme for the formation of brain structures, envir-

onmental influences modify the expression of such formation and ultimately

the type, quality and quantity of the connections within the brain. The

mathematician Ian Stewart (1998) also reminds us that genes are only a part

of the picture, with physical, chemical and mathematical processes all com-

bining to make human physiology work – let alone the influences of

experience and the environment. Fisher (2006) describes genes as neither

specifying behaviours nor cognitive processes but providing different func-

tions, such as acting as regulators, signalling various molecules, receptors and

so on that all interact in highly complex networks.

Our development, therefore, relies not only on a genetic code but on

both experience-expectant (that is, a normally ‘expected event’ such as

crawling) and experience-dependent (that is, use) learning (Black and

Greenough, 1986). Finally, Lerner (1998) stresses the view that it is the rela-

tionship between the components of development that are the causes of

development and not the various components themselves – rather reflecting

an integrated or holistic view of development. The nature/nurture debate

somehow seems redundant as each profoundly influences the other and
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neither is the ‘winner’ in this contest. Alan Schore, in a video on attachment

formation and brain development (Bowlby, n.d.), describes the influence of

nature/nurture as ‘100 per cent/100 per cent’!

What do we currently know about the brain?

Over the past few years research into the brain via fMRI, MRI scans and PET

imaging has allowed us to look in more detail directly at the living brain.

While the amount of information available can be vast, complex and some-

times contradictory, nevertheless there is some reassurance to be found via

this new and increasingly sophisticated technology. Many of the findings

reinforce what researchers and practitioners have felt intuitively when

thinking about development and behaviour. For example, an article in Nature

(Cavanagh, 2005) describes research showing that the amygdala, which is a

structure in the brain that is responsive to emotion, especially fear, activates

when presented with a blurry fearful face faster than a sharply detailed face.

This illustrated that even somewhat ‘coarse’ fear-related information is pro-

cessed extremely quickly. This supports not only LeDoux’s (1998, 2002) work

on fear pathways in the brain – his ‘quick and dirty’ routes – but also what

many people experience, that is, that we are particularly alert to danger. This

finding is particularly pertinent when we come to consider emotional well-

being in Chapter 5.

However, understanding brain structure and function is not the whole

picture because there is the brain’s crucial relationship with the body,

movement and the senses. The senses and our awareness of movement and

the ability to position ourselves in space constitute a fundamental part of

getting to know ourselves and finding out about our environment as well as

forming a crucial part of understanding how information is organized. This

will be covered in the next chapter which will also include an overview on

faces, as processing faces and facial expression provides one of the key

‘markers’ for our development – a point which is revisited both later in this

chapter and in others.

However, the next section is going to provide some possible answers to a

very big question – how do our brains work?

Brain: structure, growth and functions

The brain is waking and with it the mind is returning. It is as if the

Milky Way entered upon some cosmic dance. Swiftly the head-mass

becomes an enchanted loom, where millions of flashing shuttles
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weave a dissolving pattern, always a meaningful pattern, though

never an abiding one: A shifting harmony of sub patterns.

(Sir Charles Sherrington, quoted in Panksepp, 1998: 81)

Looking at a brain, with its wrinkly walnut appearance and rather ‘sludgy’5

texture, it is difficult to imagine the magic and beauty of its workings. It has

visibly distinct regions that, according to Greenfield (1997), fold and intertwine

according to some fundamental plan that is not yet fully understood. The basic

plan, however, seems to be the same for both humans and vertebrates, even

though the actual appearance and relative importance of the individual brain

structures may be very different. Our brains have two distinct hemispheres,

which sit on top of and around the brain stem – which tapers down into the

spinal cord. The brain stem has two main functions. It acts partly as a ‘relay

station’ of information with outputs spread widely across the brain both to and

from the hemispheres and cerebellum. It also contains the sites of vital bodily

functions such as breathing, arousal and attention, and the control of bodily

temperature. It is the most primitive6 part of the central nervous system and yet

is the one most vital to life – damage here is usually rapidly fatal.

At the back of the brain stem, there is the ‘cerebellum’ meaning ‘little

brain’ which looks somewhat like a cauliflower. While the cerebellum is

indeed much smaller than the ‘cerebrum’ (the overall name for the two

hemispheres), it nevertheless contains more neurons (or brain cells)7 than the

two hemispheres put together (Bear et al., 1996: Detlef and Sultan, 2002).

Recent research on the cerebellum is pointing to complex and wide-ranging

functions in addition to its long-established association with motor devel-

opment and control, which can be exampled by a superficially very simple

test – simply touch your nose with a finger. This seems so easy but people

with damage to the cerebellum cannot do it.8

If we watch a very young child in the game of ‘heads and noses, knees

and toes’, we can observe how difficult it is for the child to touch each part

required accurately because pointing to different parts of the body illustrates

not only the need for the child to understand the whereabouts of body parts

but also that they can point in a self-referent way. It is interesting that a

child’s ability to point smoothly and quickly to different parts of the body

improves over time and links with understanding of a self/body and language

as well as movement. The child is often able to actively point earlier (around 8

months) but pointing to a part of the body seems to require a different ‘loop’

of skills and comes later.

The role of the cerebellum has also been implicated in the aetiology of

autism. Research by Hashimoto et al. (1995), using brain imaging studies, and

Bauman and Kemper (1994) both indicated a smaller size in the cerebellum

compared with controls (and in the brain stem generally), while even earlier

studies such as that of Hallett et al. (1993) in their studies of locomotion of

22 CHILD DEVELOPMENT 0–8

User
Highlight



autistic adults found a clinical picture, which suggested ‘a disturbance of the

cerebellum’. However, the cerebellum is also now thought to be involved in

the ability to ‘attend’ and, indeed, being able to touch your nose requires a

degree of close attention – as does touching any part of the body, as shown

above. In addition, Townsend and Courchesne’s (1994), Courchesne et al.,

1994) study of people with problems in attention found that subjects with

damage to the parietal lobe of the brain and cerebellar dysfunction were

particularly affected in their ability to focus and/or change attention.

Diamond (2000) provides a strong case for the links between movement

and learning, as she notes that both the front part of the brain (the frontal

cortex) and the cerebellum have protracted maturational timescales. She also

notes that there are strong connections between parts of the cerebellum and

parts of the very front of the brain (the prefrontal cortex) with similar cog-

nitive outcomes to trauma to both these areas. This finding is supported by

related studies, such as, that of Gross-Tsur et al. (2006) and which I return to

in Chapter 6. Neural imaging also indicates related activity on some tasks.

The idea of these links seems intuitively to make sense, as babies make their

discoveries through movement and sensory experiences.

Our two hemispheres generally mirror each other, although function can

and does vary between the left and right hemispheres and differences are

discussed in more detail later on. Each hemisphere is joined to the other by

three connections,9 of which the major one is the corpus callosum and it is

via this structure that much of the communication between hemispheres is

transmitted.

The surface of each hemisphere is covered by the cortex which is com-

posed of six layers or sheets of neurons which are arranged in columns that

cut across all the layers. These layers ‘grow’ from the bottom up, so the

deepest layer is layer 1 and the topmost one, layer 6. This columnar organi-

zation of cells means that connections between the neurons can go up and

down between layers and deep into the hidden structures of the brain as well

as within layers. The surface of the brain is slightly different for all of us and

the most identifiable features are grooves (or furrows) and ridges – sulci and

gyri respectively – which give the brain its well-known wrinkled appearance

but, more importantly, have characteristics unique to each of us and which

bear the imprint of our experience – and which very recent research is

beginning to indicate may also bear a relationship to the progress of devel-

opment of the skull in the foetal period.10

The lobes that the more prominent grooves help to identify are the:

* frontal lobe
* parietal lobe
* occipital lobe
* temporal lobe
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Most texts on the brain agree that certain major functions have been

generally ascribed for each lobe in adults and these are as follows:

* Frontal appears to deal with the most abstract and complex of brain

functions, for example, thinking, planning and conceptualizing, and

in the conscious ‘appreciation’ of emotion.
* Parietal appears to be mainly involved with movement, orientation,

calculation and certain types of recognition, somatic sensation and

body image.
* Occipital is mostly taken up with visual processing areas.
* Temporal mainly deals with hearing, language, comprehension,

sound and some aspects of memory and emotion.

I must emphasise that the research studies illustrate these functions mainly as

identified in the adult brain and it is important to recognize, as Paterson et al.

(2006) point out, that infants, young children and adolescents may involve

different parts of the brain as well as broadly linking with those identified

during activities also tested on adults.11 Maturation is discussed later in this

chapter and this will support the general ideas that the brain’s processing

functions mature via experience associated with a chronological, probably

genetically encoded, unfolding of function and steady growth. Children’s

brains are growing and pathways are getting sorted out.

Some crucial structures

There are two significant areas associated with language, and these are Broca’s

area and Wernicke’s area. The former is in the left frontal cortex while the

latter is in the posterior part of the left temporal lobe, and the two areas are

connected by a bundle of nerve fibres. Broca’s area is associated with the

process of speaking in general and researchers have further subdivided this

area into regions which are involved in very specific parts of language pro-

duction, such as mouth movements. Wernicke’s area deals more with

understanding speech and is linked with short-term memory function. There

are matched areas in the right hemisphere which deal with the tone, pitch

and emotional cadence of language.

Also deep inside the temporal lobes on the medial side is the hippo-

campus, which is vital for memory, spatial navigation and playing a part in

emotional processing. Adjoining the hippocampus to the front and side is the

olfactory cortex. Smell, incidentally, is the only sensory system with direct

access to the brain – hence the power of smell in memory. These two struc-

tures are found in all invertebrates but the rest of the cortex is only found in

mammals. It is this ‘remainder’ that has expanded so greatly over the course

24 CHILD DEVELOPMENT 0–8



of evolution – particularly in humans, which is why it is so commonly

referred to as the ‘neocortex’. However, I will simply use the term ‘cortex’.12

Other crucial structures to be mentioned here are the thalamus and

hypothalamus. The thalamus has an essential role in that it appears to be the

‘relay station’ for sensory information from the eyes, ears and skin to and

from the cortex – apart from smell as we saw above. It also may play another

role in the way in which different cortical areas emerge during foetal devel-

opment. Work done by Schlagger and O’Leary of the Salk Institute, quoted in

Bear et al. (1996: 492), demonstrated that it may be information relayed

through the thalamus that specifies the foetal formation of different areas in

the cortex. This pre-natal role, if proved, would link very logically with the

role taken by the thalamus post natally.

The hypothalamus lies just below the front end of the thalamus and is

much smaller. The pituitary gland is attached to the hypothalamus and is

generally referred to as the ‘master gland’ as it releases hormones that control

other hormones. However, the hypothalamus itself regulates what the

pituitary does – both directly through neural connections and via hormones –

and so is a kind of ‘master of the master gland’ (Pinel and Edwards, 1998). The

hypothalamus, incidentally, has a key role in the regulation of stress13 which

is an increasingly emerging ‘hot topic’ over issues regarding very young

children in day care (see Ahnert et al., 2004; Biddulph, 2006; Gerhardt,

2005).14 When one considers the intimate connection with the thalamus and

the pituitary, one can begin to see how sensory information can influence

bodily reactions and therefore feeling ‘states’ as well as the more abstract

concepts such as emotional meaning.

A sidestep to emotions

Lying deep within the brain under the cortex and within the temporal lobe is

the amygdala, which as mentioned earlier seems intimately connected with

emotion, especially fear and anxiety, which in my view has particular sig-

nificance.15 It is an integral part of what is commonly termed the ‘limbic

system’, itself identified with the experiencing of emotion. This system

according to Carter (2000) also includes the hypothalamus, the thalamus and

the hippocampus. All these structures have complex and dense connections

with the cortex. LeDoux (1998), however, warns of the loose use of the term

‘limbic system’ when considering the aetiology of emotions. His main con-

cern is that the limbic system has become too closely identified as the seat of

emotions, whereas he believes that other areas of the brain are also involved

and that the limbic system itself is also involved in cognition as well as

emotions. LeDoux (1998) also makes the very interesting suggestion that

different emotions may have different brain systems devoted to them because
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he notes that while seeing and hearing are both sensory functions, they each

seem to have their own neural systems. Damasio’s (2003; Damasio et al.,

2000) work also identifies other structures, apart from the limbic system, to be

involved in emotions. Echoing Le Doux, Damasio also notes different pat-

terns of activation between these structures dependent on the type of emo-

tion involved – which, incidentally, may also support the idea that different

emotions may have different ‘sensitive periods’ as well as different ‘emergent’

times.

What is very important for us to note is that information from all the

sensory systems feeds into the amygdala, particularly into one of the three

areas into which it is divided. The senses all have a different pattern of con-

nections and so it does seem that it is the amygdala that pulls all the infor-

mation together. Damasio (2003: 60) summarizes it as follows: ‘the amygdala

is an important interface between visually and auditory competent stimuli

and the triggering of emotions’ and seems to respond to both consciously and

unconsciously perceived stimuli.

Gallese (2001: 35) also noted that ‘neurons responding to complex bio-

logical visual stimuli such as walking or climbing were reported also in the

amygdala’ linking some level of emotional processing, movement and

observation. A further illustration of the convergence of findings identifying

specific structures as involved with feelings comes from Trevarthen et al.

(1999: 65) who describe the reticular system in the brain stem16 as the

Intrinsic Motive Formation because of its significance as the ‘generator of

initiatives and flexible responses of the body in its awareness of the world’.17

Such findings in sub-cortical regions of the brain (and therefore older in

evolutionary terms and earlier maturing), point to areas in the brain sup-

portive of emotional processing and provide part of the evidence linking

sensory information, the development of processing ‘circuits’ and, ultimately,

individual responses.

The building blocks of the brain: neurons, glial cells and
their interactions

Many of the fundamental pieces of knowledge that emerge as influencing our

understanding of development concern the cells that make up the brain – the

neurons – and how they connect with one another together with what aspects

of neuronal growth impact on the ability within each human being to

function. One of the main differences between neurons and other bodily cells

is that neurons directly communicate with each other and are designed to do

so, and it is these processes that contribute to the ‘fine-tuning’ that allows for

the differences between individual brains within the basic overall

architecture.
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There are two main groups of cells in the brain – the neurons and glia. We

are born with most of the neurons we will need – about 100 billion – but the

glia outnumber the neurons by about 10 to 1! However, it is the neurons,

which are mainly responsible for the vast majority of information processing

in the brain. The main role that the glial cells appear to have is that of

nourishing and insulating the neurons. However, a clue that they may have a

function beyond what is currently apparent lies in the findings that rats

reared in ‘enriched’18 environments appear to possess more glial cells per

neuron than rats reared in more impoverished surroundings. Schousboe and

Waagepetersen (2002) also provide some insight into the work of glial cells as

they consider that far from being somewhat ‘passive’ in their nurturing,

particular glial cells (the astrocytes) that surround the neurons have a highly

dynamic role in the uptake of glucose in the brain, and glucose is the main

brain ‘fuel’. The brain’s use of glucose is very high in the early years of life

because the brain grows at such a rapid rate, and it may well be that the glial

cells are especially important in these early years.

The basic neuron consists of three main parts – the cell body itself, which

like all other bodily cells is the ‘housekeeper’, storing genetic material,

making proteins and any other substances essential for the cells survival. The

neuron differs from all other cell bodies because of two other structures, the

dendrites and the axon (Figure 2.1). These form the basis of the neuron’s

ability to communicate. Basically, the dendrites are ‘receivers’ and the axon is

the ‘output’ channel. It is axons which carry information to other cells and

they can vary enormously in length (even several feet) depending on func-

tion. While most neurons have only one axon, these single axons can have

many branches, so one neuron can send messages to many other neurons.

The ‘receivers’ – the dendrites – also have structures on them (‘spines’) which

play a key function in organizing incoming information. The importance of

the spines has been demonstrated in startling fashion by two studies in Oslo

and New York reported by Alex Dominguez (2002) of the Associated Press.19

In the Norwegian study

the researchers clipped the highly sensitive whiskers of mice and

watched changes in the part of the brain that receives signals from

the whiskers (that is, the dendrites). Two to four days after clipping,

the number of spines created or lost in that area increased sig-

nificantly, indicating new synapses (connections) were being created

and others destroyed.

(Dominguez, 2002: 1)

In a separate study, also in mice, researchers at the New York University

School of Medicine found that such spines can be long lived, especially in

adult mice. The findings suggest some spines can last an entire lifetime, but

LAYING THE FOUNDATIONS 27



Figure 2.1 Schematic diagram showing brain neuron and connections (courtesy of Dr

Danya Glaser, Great Ormond Street Hospital, London, England)
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the New York University researchers said ‘they also found evidence of changes

in the shape of individual spines’ dependent on changes in the environment/

experience. Confusingly, dendrites not only receive messages but can also

send information to each other, which influences the ultimate ‘message’ that

the neuron then sends to other cells. Neurons can also differ depending on

which layer of the cortex they are in and the type and number of connectors

they have, but all nevertheless follow the same basic structure, creating

extensive patterns both with close neighbours and with neurons more

distant.

Mirror neurons

The initially accidental discovery in the cortex of the macaque monkey by

Gallese (1999, 2001; Gallese et al., 1996) and then by others such as Rizzolatti

et al. (1996, 2002) of ‘mirror neurons’ was a breakthrough in considering the

neural basis for imitation. These neurons were sensitive to the monkey

observing an action using hand or paw and fired in the same way as if the

monkey was doing the action. A paper subtitled ‘ ‘‘Monkey see, monkey do’’ ’

(Carey, 1996) described these neurons in detail. The crucial point is that these

neurons did not react if a tool was used for the same action or if the hand/paw

did not come into contact with the object, but were specific to animal/human

paw/hand activity on an object. What Gallese also found was that there were

differences between these neurons in that some responded to specific actions

such as grasping but another set responded more generally towards different

actions which might be achieving the same goal. Gallese (2001: 34) saw the

existence of mirror neurons as a component in supporting the ‘relational

nature of action’ between ‘agent’ and ‘observer’ and felt that ‘agency’ was a

‘key issue for understanding intersubjectivity and for explaining how indi-

viduals can interpret their social world’.

Similar mirror neurons have been found in the human cortex, which

respond to both visual and motor sensory input. Brain imaging studies

illustrating this activity included the superior temporal sulcus, the parietal

cortex and Broca’s (language) area. There also exist another type of

visual/motor ‘grasping related neurons’, termed ‘canonical neurons’, which

react to grasping, holding and manipulating objects – not to action obser-

vation but to the object.20 These neurons potentially play a very important

part in underpinning imitation and their dysfunction may also play a part in

the difficulty that children with autism have with imitation, a topic which

crops up in subsequent chapters.

An intriguing implication for imitation and its links with development is

the potential for self-imitation via actual mirrors. For example, a baby, who

does not yet recognize itself as itself in a mirror, nevertheless recognizes
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‘another’ infant. If the baby picks up a brick, mouths and throws it, the child

may notice the image doing likewise. If, as is speculated via the research,

mirror neurons are activated when observing a hand action, this self-

imitation may also serve to provide the infant with bodily and visual feed-

back, further supporting the child in developing motor skills and hand/eye

coordination as well as, perhaps, serving towards the development of self-

recognition.

How neurons ‘talk’ to each other

The way in which neurons communicate is via electrical impulse and che-

mical messenger. The information within the cell travels via a biologically

instigated impulse action in contrast to a classic physical conduction of

electricity such as when we switch on a light. This impulse is termed ‘the

action potential’ and it is the strength and persistence of this impulse which

determines (along with other factors) whether the information message

ultimately is ‘weak’ or ‘strong’. Most of the neurons in our central nervous

system receive many signals both electrical and chemical, and this informa-

tion is put together to form a single, one-way action potential. This is hap-

pening every moment that we are alive, whatever we are doing. However, the

real magic of the neuron occurs in how this ‘action potential’ is transmitted

across the tiny space termed the ‘synapse’ between the axon terminals and

the dendrites. At the end of the axon, there sit little storage units full of

chemicals. Once the action potential reaches these terminals, the chemicals

get released and then these drift across the synapse to meet the dendrites of

the targeted neuron (LeDoux, 2002). This causes an electrical response in the

receiving spines which, in its turn, will eventually be released to another

neuron only if an action potential is generated in the axon of this second

neuron.

To summarize, the method of transmission from neuron to neuron is

almost always electrical–chemical–electrical, a wonderfully simple formula

which covers an extraordinary complexity. Neurotransmitters are the neces-

sary links between neurons but their effects vary, depending on what is

happening both to and within the person at any one time and what their

particular role is. Different neurotransmitters have different functions. This

variation gives some insight into why the same occurrence can lead ulti-

mately to different reactions in individuals and why different drugs have

different effects, as often they interfere with this complex interplay between

the chemical messengers.
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Myelination

There is a process of maturation not only of the brain but within the brain.

The brain grows not only by the neurons themselves getting larger and

making connections, but also by another very special process. A particular

type of glia, the oligodendroglia, provide a layer of fat insulation around the

axon – exactly like insulating electrical appliances. These layers wrap around

the axon and cover it, allowing much more efficient transmission of the

electrical signals along it. This process is called myelination and an unmyeli-

nated axon transmits a much ‘fuzzier’ signal, which has implications for the

quality and speed of processing. An interesting perspective on processing

sensory information comes via personal correspondence with a person with

‘high functioning autism’. This person described their way of dealing with

sensory information as follows:

The pipes are too small for the river to fit in. I can’t process/intake/put

out enough data to cope with reality and the demands of other

humans. There is a ridiculous limit (compared to regular people) on

what I can take in, turn around, and put out in terms of data bits to

relate to my environment. I ‘have to’ concentrate on small bits of

things or I am buried in stuff I can’t understand or relate to or

manipulate.

This is from someone in their middle fifties and I suggest that babies and very

young children with the variable rate of myelination in their brains, also find

that it takes time for them to ‘turn around’ information received into an

experience they can manage and act upon. Remember that the myelination

process takes place over time and at different rates in different areas of the

brain (see Table 2.1 in the maturation summary section, for further infor-

mation). All this provides reasons for careful reflection by adult carers on the

type, quality and quantity of experiences they provide.

What also promotes differences in reactions to experience is the link

between brain maturation and age. For example, a study by Johnston (1995)

found that synapses are produced in greater than adult numbers in the first

two years and that specific glutamate receptors which play a very important

part in the transmission of messages were generally in a more receptive state

and for longer periods than in adults. This potentially means that in the first

two years of life, the neurons themselves are literally more open to experience

– the downside being that brain function is also potentially more vulnerable

to all types of adversity, including under- and over-stimulation. An example is

from a study by Filippi et al. (2002) of children with developmental delay

aged both under and over 2 years of age. They found that the children older
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than 2 had changes in specific neurotransmitter ratios in particular brain

structures compared to controls. The children under 2 years did not show

these changes, potentially illustrating that developmental delay may have an

accumulative effect over time leading to the alteration in the neuro-

transmitter ratios. Finally, full myelination of all the structures of the brain

continues into the second decade and potentially into the early twenties.

Pruning

What researchers have noticed is that while the number of synapses any one

neuron is capable of receiving is enormous, it is not endless and this capacity

to create new connections appears to peak in early development and then

declines with age. For example, the visual cortical neurons in the infant have

one and a half times as many synapses as do the neurons in adults. In one

species of monkey, a particularly sharp decline in synaptic activity has been

observed during ‘adolescence’.

Nature has its own way of sorting out the enormous number of con-

nections between neurons so that we do not become ‘overloaded’ and

enabling familiar situations to create similar patterns – a brain version of

cutting a pattern for itself to fit the action. Synaptic connections surge when

something new is learned and then, as the pattern becomes more refined and

well known, superfluous connections are ‘pruned’. This process of connec-

tions and pruning goes on continuously while we learn new skills. A good

example is when the baby is learning to walk. At first, when balance, coor-

dination, speed, direction, and so on are all being sorted out, the activity

within and between the relevant brain areas will be immense as connections

are busily made. As the action of walking gradually becomes more skilful,

some of the connections will not be needed and so they will be pruned off

and a pattern for the child’s particular style of walking will have been made.

From this, it can be seen how logical it is that the main surges of brain activity

occur in the early years and adolescence because it is during these times that

new skills are being learned at a much faster pace across the developmental

spectrum. As we get older, we do indeed learn new skills, new facts and gain

new insights, but these are more a continuing refinement of the fundamental

knowledge we have acquired in the early years. Like the brain, we build on

what is already in existence and our early development brings together our

genetic inheritance, our evolutionary ‘hardware’ and the influence of our

daily experience. However, such processes do not stop in the early years but

continue throughout the life span and we continue to make connections

between neurons dependent on life experiences.

A further point is that pruning appears to be particularly severe following

a large surge in synaptic activity, and interesting studies quoted by Locke
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(1995) suggests that this process of connection and atrophy, may indeed have

to do with periods of brain ‘reorganization’ which appear to occur at times of

major transitions in development. For example, Locke noted that face and

voice recognition appear to follow a general pattern of peaks and troughs of

performance but there was a ‘dip’ between the ages of 10 and 13 years

(broadly) which improved again at around age 14. It may very well be that

times of major shifts in physical and/or psychological development, such as,

the ability to walk or puberty, may either enhance, cause to plateau and even

perhaps regress other aspects of development temporarily. This is another of

the reasons I feel such phases may be times of particular vulnerability in both

physical and psychological health. These ideas of shifts, plateaus and

regression/discontinuities also fit in with Fischer’s (2005) views on brain

processing, which he sees as cycles of development combined with ‘power

spurts’ in brain activity which occur not only in the early years but between

the ages of 5–7 and 10–13 years. The latter corresponds with puberty and

could suggest that the ‘dip’ in face/voice recognition is a consequence of the

surge required for physical growth and emotional ups and downs!

Implications of brain pattern formation

Knowledge that the brain appears to work by forming patterns or loops of

connections brings to mind that the emphasis often placed on routine and

repetition in the lives of a very young child appears to logically support this

process of ‘wiring’ and ‘pruning’. Commonly encountered experiences may

help the brain to ‘sort out’ the plethora of incoming information and will

create a familiar ‘wiring’ environment based on the child’s physical (including

sensory), social, emotional and cultural environment – mediated naturally by

the carers involved with the child. In turn this may increasingly help the

child make sense of their environment – (and, of course, themselves) as

experience can be ‘checked out’ by the brain as something familiar. A com-

parison can be made with ‘social referencing’ for example, whereby a child

notes the parent’s reaction to an unfamiliar person or object thus providing a

‘yardstick’ on which the child can process the novel occurrence.

This may help to understand why a persistently chaotic environment

whether physically, emotionally, psychologically or any combination, espe-

cially for children, can impact on their ability to ‘manage’ both emotions and

behaviour. In the early years our developing brains are unable to filter out as

effectively the information bombarding them because of the immaturity of

the processing systems in some areas. Therefore without such familiarity of

experience on which to frame other experiences we would be constantly

engaged in ‘managing’ our environment and our behaviour. The importance

of this is indicated in our daily lives as we act in ways which, while varying
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according to context, nevertheless retain a familiar individual pattern. For

quite a few of us, I would guess the familiar is almost essential for us to feel a

sense of equilibrium and safety. Our brains are ‘wired’ to cope with what we

know so that we do not have to be aware of our emotions and our behaviour

from one moment to the next while retaining the capacity to deal with new

information. This is because while neural connections may be pruned, the

remaining connections can show increasing complexity. As LeDoux (2002)

points out, new connections formed by experience are not entirely ‘new

entities’ but are added to existing connections. However, as Kandel (2006)

suggests, the real question is how these neural systems become complex

cognitive and behavioural functions and how awareness and consciousness

may in turn reorganize what is happening within the brain.

Our brains follow roughly the same basic processing patterns but it is

experience that causes the different branches on the connectors between our

neurons that allow for individuality, and from that individuality arises our

responses to our environment based on both ‘old’ connections formed early

in life and new modifications formed as we develop. This helps towards

answering the question, are all our brains the same? The answer is both yes

and no!

Maturation

Another crucial aspect of brain development already touched on is that the

neurons with their axons and dendrites develop within a time frame. As

Schore (1994: 13) points out ‘different regions of the infant’s nervous system

mature at different periods . . . and that different neurological systems may

underlie different sensitive periods’. He goes on to quote studies, which

indicate that ‘even the individual layers of different areas in each cerebral

lobe have their own developmental rate’ (Schore, 1994: 13). In particular, the

maturation of the pre-frontal cortex is essentially postnatal. The neurons

grow axons and dendrites in this area in the first year of infancy and

maturation continues into the first ‘few years of life, making interconnections

which are affected by environmental stimuli during the critical period and

then become largely permanent’ (Schore, 1994: 13). When we think about the

way in which skills and abilities develop at various times, we need to consider

what is happening regarding the process of myelination in the brain and the

rate at which our brains are actually growing. Areas that seem to show the

greatest increase in this process correspond broadly with increasing com-

plexity and sophistication of function. For example, larger left than right

white-matter (that is, myelinated axons) volume has been found in an area

concerned with tracking changes of sound input in the adult human brain. A

caveat is, however, that once an axon is myelinated, it is less ‘inclined’ to
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make new connections – giving a physiological reason for why ‘old habits die

hard’.

Different parts of the brain also do not mature ‘all of a piece’ but at

variable rates and when thinking about a child’s capabilities we need

to consider how efficient their processing of particular types of sensory/

emotional information might be. We also need to remember that time or

timing does play a part in how the brain works – timing of the messages that

move our limbs for example makes a difference in how coordinated or not we

are (and, of course, the neurons, neurotransmitters and the connections

between them all play a part).

A note about head size/circumference

Those of you who have had your own children or who have had experience of

babies will know that alongside developmental checks, the baby’s head cir-

cumference is measured too. This is because the rate at which our heads grow

to accommodate the growing brain appears to happen within a particular

range. A health visitor or paediatric nurse could show you the charts. Of

course, head circumference per se needs to be looked at alongside the general

‘build’ of the baby, as some babies just have large or small heads (as do adults).

However, significant growth or lack of growth in head circumference can

indicate a problem. For example, a finding highlighted by Courchesne et al

(2003) noted that a high proportion of the children with autism studied

appeared to have a smaller than normal head size at birth followed by a faster

than normal head growth spurt so that at between 6 and 14 months of age,

the autistic children’s head circumferences ‘were substantially larger than

normal children’s’ – a finding that persisted through to the ages of 3–4 years.

There also appeared to be a link between the severity of the autism and the

fastest abnormal growth rates. Growth rates generally are linked to how the

brain is growing which includes the size of growth in neurons (grey matter)

and ‘white matter’ which is the myelinated axons. While the brain’s size

increases fourfold between birth and around 5–6 years, the brain continues to

‘reorganize’ itself via the pattern-making connections built up on experience.

Between the ages of 3–6 years the most rapid growth takes place in the frontal

lobe areas but from around age 6 to puberty, the spurt in growth of grey

matter shifts to the temporal and parietal lobes followed by a big spurt just as

puberty starts in the frontal lobes again. This spurt then has a period of

substantial pruning from the mid-teens to the mid-twenties (Giedd et al.,

1999) indicating a time when types of experience and potential for inter-

ventions for those adolescents having problems may be optimal – echoing

those times of change in babies and younger children.
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Maturation summary

I have put together Table 2.1 to provide a brief overview of some of the

reviews and/or key studies which examined brain growth via autopsy or, the

more recent brain imaging techniques as well as the more traditional EEG

studies, glucose uptake and blood volume studies to illustrate the variations

in brain maturation.

While primate studies show similar developmental rates in all the dif-

ferent brain regions, the variation in human brain maturation may reflect the

more complex range of human versus primate functioning. However, it is also

true that the study of brain maturation is ongoing and there is much that is

not known. However, Gur (2005) in a review of brain maturation studies

suggests three generally accepted findings:

1. There is a ‘large variability in the rate of maturation among brain

regions’.

2. ‘People are not biologically prepared to exercise mature frontal lobe

control until they reach adulthood.’

3. The main index of maturation is the rate of myelination.23

Benes et al’s (1994) findings (Table 2.1) also supported a generalized view that

young girls appear to attain emotional maturity (as assessed by ‘age appro-

priate achievement in language skills, reading and overall behaviour at

school’) before young boys as the myelin staining in the particular areas

studied showed significantly greater amounts in young girls as compared to

young boys of the same age. This led them to wonder whether the much

higher incidence of childhood psychopathology in boys could also be related

to this slower rate of myelination. Such findings also potentially reflect the

different ‘timetable’ for male as opposed to female development, which may

have its roots in the different requirements for different roles throughout our

long evolutionary history. In addition, the second point has huge implica-

tions for the expectations we may have for teenage behaviour and how we

deal with their problems. As adults, it may well be that we have reneged on

our responsibilities to the young in our quest to provide them with a ‘voice’,

independence and freedoms for which they may not be ready.

Two hemispheres – one mind?

One of the many fascinating and mysterious aspects of being human is the

existence of symmetry and asymmetry in our bodies and brains. We have two

eyes, two arms, two legs, two ears, one nose and one mouth but when we
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consider the human face, one side is usually slightly different from the other

and yet the positioning of eyes, ears, nose and mouth seems to be both

rational and pleasing – although perhaps this is just because it is how we are!

Within our bodies however, this pattern continues, two of some organs, one

of others.24 What is interesting is that apart from some relatively rare

exceptions, we all carry our organs in the same places, and our hearts in

particular point towards the left. We are usually right-handed although a

sizeable majority of people are left-handed and most people are right-footed.

Speech production is usually lateralized to the left hemisphere while general

recognition of faces appears to be a right hemispheric function. The brain

itself has its own strange mix of asymmetry and balance – the right frontal

pole protrudes over the left and at the back of the brain, the left occipital lobe

protrudes over the right (Goldberg, 2001).25 A majority of women and a

smaller proportion of men will automatically hold a baby in their left arm – a

position reflected in paintings and sculpture of mothers and children

throughout the ages. There is undoubtedly a laterality and coherence in our

overall ‘design’, possibly due to nature’s economy and rationalization, just as

there appear to be distinct ‘laws’ of physics and indeed laterality which rule

not only our planet but also the universe both macroscopically and micro-

scopically. For example, the DNA helix almost always spirals to the right and

electrons are ‘left-handed’. Social and cultural practices both throughout the

ages and across societies all reflect a strange laterality in the way that we

organize and think about our world. For example, burial patterns where

bodies are carefully placed facing either to the east or to the south, waltzing

couples always turn clockwise, blood flows through the heart in a pattern of

left- or right-handed spirals so that blood entering and leaving the heart does

not collide (McManus, 2002).26 However, the potential whys and wherefores

of bodily symmetries or otherwise is beyond the remit of this subsection. The

above examples nevertheless provide a context which reminds us of the

wonder, complexity and potential logic of the way we are.

The work of Gazzaniga (1999) describes startling insights into the

functions of our right and left hemispheres first noted over 30 years ago,

when three patients had their brains literally divided by severing the corpus

callosum as a treatment for severe and intractable epilepsy. Each hemisphere

appears to mainly deal with the opposite side of the body and appears to

have some functions of its own. What Gazzaniga discovered was that

patients who were given something to look at in the right visual field (left

hemisphere) were able to describe what they saw. However, when another

object was shown to the left visual field (right hemisphere) they said they

could not see anything. It seemed therefore that vision itself was affected.

However, further tests showed that, in spite of saying they could not see

anything, ‘when asked to point to an object similar to the one being pro-

jected’, these patients did so perfectly accurately! What was happening was
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they could ‘see’ the object in the left visual field, but could not talk about it.

Gazzaniga and his colleagues found that this also occurred for stimuli such as

touch, smell and sound. They also found that the left hemisphere controlled

the right hand and fingers, and the right hemisphere the left hand and

fingers. However, both hemispheres control the upper arms – providing

some interesting speculation as babies look at their hands but would find it

more difficult to see their upper arms. Experience, including visual experi-

ence may link in with the maturation of laterality of function and strengthen

the synaptic connections of the specific motor areas. This could be because

hands and fingers also have much finer movements and so may require a

much more dedicated ‘side’.

Research findings overall seem to point to the left hemisphere being

particularly dominant for tasks involving analysis, detail and language, while

the right hemisphere appears dominant for visual-spatial tasks. Language in

particular has been associated with the left hemisphere, especially Broca’s and

Wernicke’s areas. It must be remembered however that function is never quite

so clearly cut as various qualitative aspects of such tasks also can involve ‘the

other side’as McManus’s (2002) book highlights so clearly. For example, a

sizeable proportion of the population (about 3–5 per cent) have their main

speech centres in the right hemisphere rather than the left, so any informa-

tion about the hemispheres is a question of generalizations and majorities

rather than absolutes.

So, generally speaking, the two hemispheres seem to have different

‘information-processing’ styles discovered by asking such ‘split brain’ patients

to match patterns with either hand. What transpired was that patterns that

were ‘easy to describe but difficult to discriminate visually’ produced better

performance by the right hand (left hemisphere), while patterns that were the

reverse were performed more easily by the left hand (right hemisphere). In

addition, when given somewhat ambiguous instructions to match various

items, the left hemisphere seemed to match by function and the right by

appearance. Again, this has a developmental logic in that babies will discover

objects by mouthing and touching as well as seeing, so if the right hemi-

sphere is more active and dedicated to visuo-spatial information then this

function may remain even when language becomes dominant. For example,

babies will recognize a shape first before they associate a colour with an object

and, interestingly, studies of patients with Alzheimer’s disease at the Uni-

versity of Kent (England) have shown that they more easily recognize an

object (for example, a banana) by its shape rather than its colour.

The hemispheres also appear to vary in their ability to find or ‘search’ for

a pattern or object in a particular visual field. The left hemisphere seems to be

particularly adept at this and split brain patients actually performed better on

such tasks than ‘normal’ people. The right brain appears to be much ‘smarter’

at looking at global features than finding specific patterns. Looking at the
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wider picture, it seems that the left hemisphere is constantly looking for order

and reason. The brain – or rather the left brain as well as nature – appears to

abhor a vacuum. A good example is how many people are keen to rationalize

events that seem out of their control and that finding someone or something

to ‘blame’ will provide a reason for otherwise troubling events. Of course, this

propensity has a positive logic of its own. Finding a pattern or logic in events

helps to form a stable view of the environment in which we find ourselves. It

provides a reason for our need for familiarity and how disconcerting (even if

exciting or interesting) novel events can be.

The right hemisphere however appears to be more involved in sensory

perception of the world, for example, smells and flavours are rated more

highly ‘when inhaled into the right nostril and subsequently processed by the

right rather than the left hemisphere’ (McManus, 2002 page: 192).27 This

hemisphere is particularly important for music and melodies and it is the

right hemisphere that provides the ‘musicality’ of speech, and so damage to

this area produces speech which can appear monotonous and atonal. Rhythm

and absolute pitch however, seem to be left hemisphere functions with

rhythm linking to language. Goddard (2005) describes the right hemisphere

as the ‘training ground’ for the left and is especially good at learning ‘with the

body’, that is, processing information especially through the medium of

movement and music.

Emotional words and phrases are also apparently more clearly remem-

bered if spoken into the left ear than the right – again emphasizing the

‘emotional’ aspect of the right hemisphere. Some aspects of humour and use

of metaphor, ambiguity and allegory also seem to depend on normal right

hemisphere functioning (Ramachandran and Blakeslee, 1999).

In drawing, too, damage to either hemisphere appears to produce dif-

ferent effects but which nevertheless tie in with the overall picture of global

functioning by the right hemisphere and more detail and analysis by the left.

For example, in people with left hemisphere damage, patients tend to draw

with minimal detail but with an overall idea of the general shape. Conversely,

those with right hemisphere damage appear to produce drawings with lots of

detail but which lack ‘overall coherence’ and with poor proportion and spa-

tial relationships between the figures or objects. This provides an interesting

comparison to the ‘tadpole’ drawings produced by very young children where

a ‘person’ is recognizable as a ‘person’ but there is very little detail. It is only

when children are older that they begin to draw fingers, ears, more detailed

faces, and so on, and it is around 9/10 years old that most children draw

people with necks! The style of drawings may represent a transition from right

to left dominance as the left hemisphere’s love of detail comes into its own

and as language becomes more sophisticated.

What some very early, pioneering work, carried out in the 1980s and

quoted by Gazzaniga (1999) demonstrated was, if the two hemispheres were
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both involved in ‘attention’ processes and one half was ‘working’ particularly

hard, then it was harder for the other half to carry out a task simultaneously.

It may seem somewhat of a leap, but if Schore’s (1994) firm belief based on

many studies that it is the right hemisphere that is the most dominant in the

early years and that spatial tasks are more involved in this hemisphere, it may

go some way to explaining why young boys who have a more active beha-

vioural style generally (and this is a huge generalization) are sometimes

slower in language development. The male tendency to be more proficient at

spatial/three-dimensional tasks could all be part of this picture. The finding of

some variation in attentional focus depending on task may also provide a

logic for the emotional vigilance of troubled children, which frequently

precludes their ability to learn at their optimal level. Their ‘searchlight’ of

attention is focused on their awareness of potential danger and so con-

centration on a task may be much harder. What emerges powerfully from the

research is, first, that we do use all the parts of our brain on both sides in

varying degrees dependent on tasks. Second, that the ability to synthesize

information depends on the two halves communicating with each other, and

this latter function also develops over time as the brain matures.

What is particularly important for those working with infants and very

young children is not only that this communication between the two

hemispheres has a time element, but also that the ability to ‘cross the midline’

is crucial for optimal development.28 The finding that children aged around 4

years find difficulty in imitating contralateral (opposite) as opposed to ipsi-

lateral (same side) actions (for example, touching the right ear with the left

hand) may be indicative of the slow maturing of the developmental changes

taking place in the corpus callosum29 (Gattis et al., 2002). However, not only

does this potentially illustrate the maturation of connections between the

two hemispheres, the capacity to imitate may also illustrate maturing of

connections within the hemispheres. Goldberg (2001) describes studies of

patients with frontal lobe dysfunction who find it difficult to imitate the

opposite of what the examiner is doing (that is, raise a fist when the examiner

raises a finger). ‘Sorting out’ and copying bodily movements, appears there-

fore to indicate levels of brain ‘communication’. Springer and Deutsch (1998)

suggest that most of the anatomical differences in brain asymmetry appear to

be through differences in right hemisphere development which again has

links with the importance of experience in the early years when right sided

processing appears to be more dominant. They also suggest that overall the

right hemisphere is more involved in the processing of emotional informa-

tion but with the caveat that the left hemisphere appears to be more involved

in processing positive ‘approach related’ emotions.

Of significance is that the right hemisphere with its more ‘global’, inte-

grative and holistic style of processing and its apparent dominance in the

early years, also seems to have links with the establishment of a sense of self,
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achieved as it is initially through sensory information and the accompanying

emotional context. Damage to the right frontal lobes in adult patients appears

to result in subtle changes in behaviour, attitudes, motivation, self-reflection,

and abilities to plan and understand the consequences of their actions, in

other words, how someone functions as a person.

Does gender have an effect on the brain?

The answer to this question is, as so often, both yes and no. Overall, the

consensus seems to be that while some studies demonstrate some differences

and others do not, there nevertheless seems to be a recognizable trend

towards an acceptance that there are some genuine differences which act

more as ‘predispositions’ towards different activities, styles of behaviour and

ways of thinking rather than absolutes. The proviso is, of course, that while

there do exist tendencies or predispositions there are also within gender

variations which must not be discounted. The area in which there is most

agreement about gender difference is in that of verbal and visuospatial skills,

with females and males showing different tendencies. For example, women’s

general use of language, fluency, speed of articulation and grammar, together

with perceptual speed, manual precision and arithmetic calculation, appears

to be more proficient. Males appear to perform better on tasks that are spatial

in nature, in mathematical reasoning and in finding their way through a

route, and are more accurate in throwing or catching. Such findings are also

echoed and replicated in many studies by Baron-Cohen (2002, 2003, 2005)

and colleagues (Baron-Cohen et al., 2002) and form the basis of his theory

of the extreme male brain as the aetiology of autism. He builds this on

his hypothesis that females, generally are ‘empathizers’ and males

‘systemizers’.30

These findings require a reflective approach regarding teaching and

overall teaching styles for both males and females rather than a global ‘one

size fits all’ approach. Unfortunately as Springer and Deutsch (1998) point

out, discussion about optimal approaches to education is often hijacked by

ideology and political and/or social agendas. For example, a generalization

can be made that women are not good at mathematics, whereas in fact both

males and females can be ‘good at’ mathematics. What may be variable is the

type of mathematics in which each may be predisposed to excel, for example,

females may excel at being accountants while males may excel in the world of

abstract mathematical theorizing of cosmology or astrophysics. It is not a

question of superiority or inferiority but a manifestation of difference, which

probably has its roots in our evolutionary roles. The other finding that seems

to be generally accepted is that males have a tendency to be more ‘lateralized’

in brain organization, while females appear to bring a more generalized
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organization to tasks. The direction of the male lateralization appears to be to

the left but the differences are often small.

However, there is one potentially crucial area and that is the rate of male

versus female brain maturation, and it does seem that the male brain not only

processes information slightly differently from the female brain, but also, as

has already been indicated, a small but significant difference in the rate of

brain maturation in some areas, with boys being approximately a year behind

girls in readiness for more formal skills such as reading and writing (while

being potentially ahead of girls in their gross motor and spatial skills). Please

note that I am generalizing here across genders because, of course, there are

differences within genders as well as between them. While this is a brief

overview of general trends, there are implications for both preferred learning

styles and type of provision. Sax (2001) puts forward a strong case for many

boys not to enter school until the age of 6 years. He states that in a ‘modern

American kindergarten’ the emphasis is on ‘paper and pencil exercises,

reading and arithmetic’ and that the ‘first grade curriculum has been gradu-

ally but inexorably ‘‘pushed down’’ into kindergarten’ (Sax, 2001: 4).31 Such

an emphasis, he argues, plays on girls’ strengths and boys’ weaknesses because

of the well-documented differences in maturation rates, and he suggests that

provision should be much more developmentally appropriate.

Summary

The two hemispheres of our brain work together being both complementary

and equally necessary for the optimal well-being of an individual. While in

most of us, the left hemisphere is the most ‘dominant’ in the sense that we

use language to communicate, the functioning of the right hemisphere pro-

vides the emotional colour and depth to our experiences. The ancient

structure of our brain, combined with the evolutionary ‘new’ cortex, provides

the framework for our ‘mind’ and sense of self through the broad organiza-

tion, distribution of function and integrated relationships between the

hemispheres. In addition, the hemispheric ‘division of labour’ would also

seem to be the best use of space of a relatively small organ encased in a rigid

skull.

Our particular gender plays a part too, in that it predisposes us to

potentially have skills in particular areas of thought or language, which are

complementary rather than conflicting. Goldberg (2001) suggests from his

research that there are definite differences in the way male and female brains

are predisposed to process information. He infers from his findings that there

is not only a potential difference in ‘degree’ but ‘in kind’ and that ‘the two

sexes emphasize different aspects of functional cortical differentiation. In the

male brain the left-right differences are better articulated than in the female
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brain. But in the female brain the front-back differences are better articulated

than in the male brain’ (Goldberg, 2001: 97) He sees these differences as

essentially complementary. However, echoing Sax (2001), it raises the very

real issue of developmentally appropriate provision for girls and boys which

take into account their various strengths and preferred learning styles. The

steady trend for girls to outdo boys in General Certificate of Secondary Edu-

cation (GCSE) results may not reflect any female superiority (sorry!) but

instead a much deeper and more worrying ‘turn off’ from formal education in

boys, which begins with broadly inappropriate school-entering ages and a

focus on the types of activity mentioned by Sax with emphasis on early

reading and writing in more formalized contexts requiring sitting still.

Decisions about care, learning and formal educational provision should be

based on a rational, ideology-free and compassionate view of the research

which indicates that overall there may be different needs at different ages for

both genders.

In conclusion, those of you who may wish to read further about the brain

itself have a wide choice ranging from the comprehensive, extremely detailed

and weighty (in every sense of the word) work of Kandel et al. (2000) and Bear

et al. (1996) to perhaps more accessible works such as those by Greenfield

(1997, 2000), Carter (2000), Pinel and Edwards (1998) and Smith (2005). I

strongly recommend Goldberg (2001) for a detailed look at the frontal cortex.

Finally, to check out the complexity of the human brain, try out a few

tasks:32

* Imagine a favourite scene where you feel happy and comfortable. See

the picture in your mind and hold it for about a minute.
* Tap your fingers one after the other on your desk or chair.
* Remember a time in your childhood such as your first day at school.

Can you remember what you were wearing, who might have been

with you? Can you remember how it felt?
* Add up a recent shopping receipt.

I have given the information for what is involved in the task of tapping your

fingers below. (Don’t peep!) The other tasks involve memory, processing of

the senses and emotions – in fact, emotions would be involved in the tapping

task too as you would be interested, intrigued or simply bemused by the

request!

Brain areas involved in tapping your fingers

Tapping your fingers in succession would activate groups of neurons

in at least four distinct areas of the brain: the prefrontal cortex, where
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your brain makes the conscious decision to do the task; the premotor

cortex, where you formulate the instructions for doing the task; the

motor cortex, a sort of relay station that sends those instructions on to

the arm and hand muscles that move the fingers; and the cerebellum,

which supervises the whole process and adjusts your actions as

necessary in response to external cues, such as where your hand is in

relation to the desk.

(Balog, 2006: 9)

If there was anything amiss in the workings of our brain in any one of

these areas, such a simple task would be difficult, from understanding the

instruction, to carrying out the task. Immaturity in any of these areas would

also make the task impossible or very difficult. Think about, too, if you were

to tap your fingers in time to a favourite tune on the radio or recording . . .
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3 ‘A world of one’s own’: the
body and the senses

Our senses are indeed our doors and windows on this world, in a very real

sense the key to the unlocking of meaning and the wellspring of creativity.

Jean Houston

In the last chapter, the brain’s structure, maturation, function, aspects of

hemispheric laterality and potential gender differences were discussed. In this

chapter, I am going to consider the sources of the information to our brain

and will start with movement and touch, then move on to the more tradi-

tional ‘senses’, that is, hearing, taste and smell and, finally, vision leading

into an overview of face-processing/eye gaze.

Background

The senses are fascinating because while they are all ultimately processed in

our brain as electrical impulses, they remain unique and distinct in their

quality. However, as is the case so often with the brain, the picture is not quite

so clear cut. There exists a strange phenomenon in some people known as

‘synesthesia’ where the senses are not so highly differentiated and people

experience a combination. For example, the most common is experiencing

sounds as tastes, that is, both hearing a sound with an accompanying taste

sensation, or visual experiences with accompanying smell. Rarer are people

who can ‘see’ tastes or associate words with postures (Carter, 2000). However,

this ‘mixing’ of the senses does exist in all of us to some extent: for example,

when we describe a taste as ‘sharp’ or words ‘jumping out’ from a page and

taste itself is particularly mingled with smell. Consider when you have a

heavy cold how dull food tastes and the way wine or tea tasters smell the

liquid first. In addition, what seems to be emerging from studies quoted by

Carter – although still not fully explained – is that babies appear to have

similar patterns of sensory processing as that seen in people with synesthesia.

However, there is logic to such an idea. For example, if we consider there is

proximity of the main visual area to the auditory cortex together with the

slow process of myelination, ‘spillover’ as Carter puts it, can occur.

However, our senses do provide babies with a powerful ‘kick start’ for

experiencing our environment via smell, taste,1,2 hearing, touch and



movement. Initially, sensory experiences may be mainly undifferentiated, as

above, but as we live our day-to-day infant life the different sensations we

experience begin to develop and refine their particular pathways. Again, there

is a logic to this, as if we – or rather our brains – did not differentiate between

different types of information, we would probably lose some of the richness

and complexity that an individual sense can give us thereby allowing us to

either enjoy it or change focus. For example, something of visual beauty may

make us linger, or the unpleasant smell of tainted food will dominate any

visual ‘evidence’ that the food may be acceptable. Equally, differentiation of

our senses into particular pathways ensures that we are not ‘overloaded’ or

confused by a plethora of information warring for our attention.

What is also crucial about a broad understanding of sensory and motor

systems is that sensation is suffused with emotional meaning. Touch, for

example, can convey information about temperature and pressure, but also

can convey a range of emotions from empathy to aggression. Taste can bring

with it feelings of happy enjoyment or disgust at something bitter or foul.

Smell can invoke memories of tremendous power. Hearing allows us to

experience the full range of human and environmental beauty and also dis-

cordance, despair, distress, fear or pain. Vision allows us to see our world and

through our dreams a self-induced vision of our experiences. We also use our

eyes intensively to convey meaning and we assign powerful emotions to the

gaze or look of others. Glances can be described as being soft or hard, loving

or hateful, flirtatious or pleading. When we attend to our language, we gain

insight into the importance of the senses in the way we organize our thoughts

and behaviour frequently using vision as a metaphor for understanding (as we

do hearing). It is through our senses that we become aware of the ‘I’ that

represents the feeling of having the ‘self’ that responds to, interacts with, acts

upon, thinks about and emotionally reacts to the particular life we live –

because the senses are both objective and subjective. The how of what we

experience is common to all of us – what we actually perceive as our

experiences is individual and unique. Whatever the mechanism may be that

transforms the sensory into electrical impulses, which then transform into

the meaning interpreted as what ‘I’ experience, it remains that the senses

compose what Carter (2000: 178) calls ‘a world of one’s own’.

The body, movement and balance

I sometimes think that our bodies (including our heads) get rather short shrift

when thinking about development apart from knowledge concerning the

development of fine and gross motor skills. However, our bodies provide a

rich source of sensation via touch, limb positions, posture and sensations of
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pain or comfort, both internal and external. As Sheets- Johnstone (1999:

226) says:

Fundamental facets of our knowledge of the world derive from our

basic kinetic corporeal commonalities. As infants we all explored the

world about us. We picked up objects, put them in our mouths,

turned them about in our hands, studied them from various per-

spectives. Through touch and movement we come to constitute the

world epistemologically for ourselves; we came to know a spoon, a

ball, an apple, a book, a box . . . from touching it and moving it

directly and/or from moving ourselves in relation to it. Moving

toward objects, approaching them from different directions, stop-

ping in front of them, peering down or up at them, grasping them,

mouthing them, we engaged the world on the basis of our tactile-

kinesthetic bodies. . . . Coming to know the world in a quite literal

sense means coming to grips with it.

What we take for granted is the fact that we walk upright on two legs and this

‘bi-pedalism’ is unique in the animal kingdom. We are also able to have eye

and head/body position independent of one another, for example, we can

look to the side, without turning our head or body or turn our heads without

moving the body. For us to maintain balance and posture we depend on

ongoing information from current body posture and movement including

and especially the head and eyes. Before we make a move, there are countless

‘pre-movements’ made by our bodies to ensure that we do not fall over, for

example, when reaching for something or turning to look. We also need to

move in order to experience – the baby cannot actively experience a mobile or

a rattle without being able to reach and touch. In the womb, the baby is not

passive and, especially in the third trimester, demonstrates a range of

movements, expressions, thumb-sucking, eye-blinking, breathing, and so on.

The baby also is subject to bodily sensations which are tactile (the amniotic

fluid and the sides of the womb as well as the baby’s own skin-to-skin contact

as it lies curled in the womb) and will give information as to body position. In

the baby’s ‘toolbox’ the body is the first instrument.

This emphasis on movement may be reflected in the finding that the only

sensory system myelinated at the time of birth is the vestibular (balance)

system (Goddard, 2005). This system is, perhaps, one of the more neglected

sensory systems, whereas its proper development together with body position

and movement provide a fundamental aspect of our day-to-day lives. The

movement of the head appears, in particular, to be sensed by the structures

within the inner ear and this helps track both balance and direction. It is

possible that the first step in orienting direction and balance may be a

combination of the movements experienced by the baby as it is moved by its

50 CHILD DEVELOPMENT 0–8



carers, the broad movements it makes for itself and for baby to be able to track

movement in the carer’s head/face. Movement both of the baby and of those

around it become a bi-directional synchrony.

Most of us are familiar with the concept of reflexes, especially those of a

newborn baby of which the primary ones are rooting/sucking, stepping,

startle and grasp. However, there are other less commonly mentioned

reflexes, which are, the asymmetrical tonic reflex, the spinal Galant reflex, the

tonic labyrinthine reflex and the symmetrical tonic neck reflex. The key point

about these reflexes is that they support two key factors for development, that

is, interaction with carers and the child’s capacity for movement. Table 3.1

shows the usual time frame for the appearance and diminishing of those

reflexes primarily concerned with movement.

As the baby rolls, sits and then moves independently prior to standing

and walking, the whole system of balance is supported by the appearance and

inhibition of the various reflexes. These reflexes appear to me to have a dif-

ferent qualitative function to a reflex such as a tap on the knee, which causes

the leg to jerk forwards – although all are indicative of neurological health.

They appear to be, rather, ‘templates’ on which the baby is then able to build

from experiences in the womb.

Something that is of particular interest regarding the debate that exists

between a ‘maturational’ or ‘interactive’ view of brain development, is con-

sideration of the appearance and gradual inhibition of the primitive reflexes.

Studies of patients with Alzheimer’s disease (dementia) suggest that these

reflexes begin to re-emerge in the order in which they were inhibited, that is,

the latest in infancy appear first in such patients (Walterfang and Velakoulis,

2005).3 This also supports a suggestion that these reflexes or templates do not

‘disappear’ but become incorporated into increasingly conscious action. As

patients with Alzheimers gradually lose function in the frontal cortex, it

would seem that the mind reverts to an early childhood state – but with the

complex influence of many years of experience.

Links between bodily movement and the other senses

As we can see, the movements that infants experience such as rocking, being

picked up, bounced and gently ‘swung’ are exactly those which help the

vestibular system to interact with the other senses. For example, Muller et al.

(2001) state that the mechanisms for visual development in very early

childhood depend on the interplay between the child’s experience of looking

and movement (or being moved) and the consequent changes in synaptic

strength and neural firing patterns – so the instinctive actions of parents

when handling their infants provides the stimulation the sensory systems

need. In addition, any information on movement processed by the brain is
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also intricately involved with sensory feedback as the feel of the body in both

personal and further space provides the framework for where hands, arms,

legs and head need to move in order to achieve what we want.

The close relationship between the body, sensory systems and movement

is exemplified by the existence of adjacent motor and sensory ‘maps’ in the

brain which lie respectively in the motor cortex5 at the back of the frontal

lobe and in the somatosensory cortex at the front of the parietal cortex. These

maps replicate the body on a small, variable scale, with parts of the motor

map varied according to the precision and/or amount of use of the body parts

in question and the somatosensory map on the particular part’s sensitivity to

Table 3.1 Types of reflexes: emergence and inhibition4

Reflex Emergence Birth Inhibited/diminished

Moro/startle 9/52 utero Fully present 2–4 months post-natal

Palmar/grasp 11/52 utero Fully present 2–3 months post-natal

– changes from

involuntary grasp to

release and fine finger

control. Replaced by

pincer grip at 36 weeks

(approximately)

Asymmetrical tonic reflex

(when the baby’s head is to

one side, the arm and leg

on that side are extended

and the arm and leg on the

other side are flexed

18/52 utero Fully present About 6 months post-

natal – followed by the

symmetrical tonic reflex

which emerges around

6–9 months post-natal

and which diminishes

between 9 and 11

months

Spinal gallant. This can be

seen if baby is placed in

prone position and the

back stroked on one side of

the spine. The baby will

flex the leg on the side of

the stimulus, to about 45

degrees

20/52 utero Actively present Between 3 and 9

months post-natal

Tonic labyrinthine reflex

(TLR) (forwards)

In utero Present About 4 months post-

natal

TLR (backwards). This

reflex appears to help the

baby to ‘straighten out’

from the ‘flexed position of

the foetus and newborn’

At birth Gradually from 6/52

weeks post-natal to 3

years. Subsumed into

the later ‘postural’

reflexes
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sensory information. Each map therefore displays a distorted picture of the

body, illustrating clearly the overall importance of each body area and the

relationships between them. Incidentally, their positioning reflects the curled

foetal position as well as their dimensions relevant to usage.

Three important points to make about these maps are:

* The maps are fine-tuned, that is, there is not one single map for either

body sense or movement but finely tuned individual maps for the

body parts.
* Size and shape can change according to experience, for example the

loss of a finger, will lead, over time, to an adaptation of the maps

with the other fingers ‘taking over’ the space.6

* As information proceeds from brain stem up into the cortex, sensory

information is initially segregated and then, as it moves upwards,

this information begins to converge in particular sites within the

lobes where complex representations of the information begin to be

formed.

To emphasize the last point, even though these maps are arranged on specific

regions of the cortex, nevertheless the upward processing of information

requires aspects of organization across all the cortex and other brain areas. For

example, the basal ganglia7 and the cerebellum are particularly involved in

the organization of movement. It does seem that the cerebellum seems to

contain timekeeping systems (Levitin, 2006). For example, we can sing songs

from memory very close to their original tempo.8 This mechanism combined

with the maturation rate of the cerebellum provides some explanation why it

takes practice for a child to learn how to ‘brake’ when moving quickly and

needing to stop or to smoothly and accurately reach for a drink or to learn a

dance step. The cerebellum is also involved at working out the speed at which

objects are moving – which involves both space and time.

While it can appear to us that when we make a conscious decision to

perform an action, the thought appears to be instantaneous with the action

associated with it – in reality thought/idea and action chase one another in

‘real time’. Some movements, particularly rapid voluntary movements such as

throwing a ball cannot be altered by sensory feedback once the throw has

started. What seems to happen is that such movements rely on sensory

information before the action and it is the basal ganglia which seems to

coordinate this part of the process in these types of movements. This

unconscious preparatory state deserves some comment as it illustrates the

degree of anticipation that occurs before we carry out any willed action, not

one that we simply copy.

However, it is only by repeated trial and error, imitation of others and the

resultant sensory feedback that our brains ‘wire up’ patterns of sufficient
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complexity which, in turn, provide the framework on which our mind/brains

can then smoothly anticipate both action and reaction.9 The ability to repeat

an action, practise and imitate brings with it the assumption of the capacity

to do so, and this means being able to match our own bodily movements to

that of another. This suggests that

* we understand we have a body and where our limbs and parts

including facial features are and
* we recognize that others have bodies similar to ours.

This is where the ‘mirror’ neurons mentioned in Chapter 2 come in.

Movement and touch: the somatosensory system

Being touched is an integral part of early experience and is part and parcel of

the sensory information received during day-to-day care of the baby and

young child. Nothwithstanding the generally universal acceptance that as

babies, soothing touching, confident handling and cuddles are a necessary

part of care, our perception of touch is complex. This is perhaps because

touch is profoundly associated with feelings, and people’s experiences can

fundamentally alter the way in which they perceive their ability to give and

receive affection. People can be very different in their capacity to tolerate

touch and even the type of touch or the part of the body where touch is

acceptable and/or welcomed. We associate touching with empathy and

understanding, yet there are many people who cannot tolerate such touching

and see it as unwelcome and intrusive. Some babies too, may be hypersen-

sitive to touch or be aversive to over-delicate handling. In some instances it

may not be that the baby is averse to touch per se, but rather to who is doing

the touching, as not every adult finds touch in this emotional/caring sense

‘easy’ or ‘natural’ and babies sense this. Some children, too, do not necessarily

welcome being touched by adults if their experience has been confusing,

inappropriate or minimal in this regard.

However, touch is not only associated with emotions, but also with

exploration. We discover the world through active touch, that is, we use our

hands and fingers to feel our environment (and ourselves). As a newborn

baby, someone reaches for our hands or offers a toy or rattle. This may be

passive but the grasping reflex means that there is an action of the fingers,

which gradually leads to the conscious hand and later finger movements in

making discoveries. We use touch and pressure to grasp and hold, we find a

key on a key-ring in the dark by feeling for it, we want something out of a bag

and we ‘rifle’ through its contents with our fingers. Active touching includes

pulling, lifting, stretching, squeezing, fingering – all of which are in the baby’s
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repertoire for exploration over time. It is interesting that the most sensitive

parts of the body for the reception of touch are the fingers, the hands, the tip

of the tongue and parts of the mouth – all areas heavily involved in very early

exploration/learning.10 When we touch, we both touch and feel at the same

time – a dual process. For example, when the baby ‘finds its feet’ and enjoys

the feeling of the feet in its mouth, the baby is not only receiving information

from the mouth but also from the feet, thereby providing a knowledge of

what ‘my feet’ feel like. It is interesting that this ability comes just before

many babies are beginning to support their weight, allowing the brain to

assimilate the familiar feeling of feet with the new sensation of feet to surface

plus weight. Remember when you have had ‘pins and needles’ in your feet or

legs and just how difficult it is to walk when you have lost the feeling in them.

The ‘haptic system’

This is a combination of information from the skin and muscle position. It is

responsible for the perception of the shape, dimensions and proportions of

objects handled (Schiffman, 2001). We can see how the systems link together

as we discover the shape, texture, temperature, solidity and weight of an

object through vision, smell, touch, hand/finger position and hearing (the

sound emitted by tapping on an object often tells us much about the object,

for example, if a watermelon sounds hollow, it is ripe). I am sure that the

baby’s mouthing of objects has links with the baby’s handling of objects,

which leads to the hand and fingers shaping to adapt to the object as the child

reaches.11 Schiffman describes the haptic system as supporting eating by

sensing food texture, but I suggest that mouthing and the ensuing sensory

information allied with vision also allows the forming of mouth shape to

adapt to food shape. Eating would be difficult if we were not able to do this –

imagine eating spaghetti as opposed to eating an apple!

Our bodies, selves and minds

The growing concept of ‘my body belonging to me’ requires a long period of

movement/sensory feedback. If we think back to the discussion on the roles

of the different hemispheres, you may recall the involvement of the right

parietal lobe in forming body awareness. The ‘maps’, which are constantly

updated dependent on our daily experience, provide us with a body ‘schema’,

which Roberts (2002) describes as a system which represents and coordinates

our body posture movement and feeling and this also ties in with the idea of

our body ‘image’, which provides us with the concept of what our body is like

and whereabouts everything is. Body image, however, also depends on visual
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feedback and it is very interesting that young children’s ability to recognize

themselves in a mirror approximately coincides with the ability to point to

their own body parts so they can link both body ‘schema’ and ‘image’. This

provides a rationale for a strong link between the development of a physical

sense of self and the abstract. In other words, the bodily sense of ‘me’ is the

precursor to the conscious sense of ‘I’. There is another link to be made here –

as we explore our environment, we receive a simultaneous matching up of

sensory experience, associating a touch with a texture and/or a sound and/or

a movement and so on, and connections in the physical world may be the

early precursors of the child’s later ability to make abstract connections

between objects, an idea supported by the work of Diamond (2006) which is

touched on again in Chapter 6.

We need to recognize that a child’s body image and body schema is as

much a part of their development and learning as any other area, and needs

adult understanding and support. Damasio (1999, 2003) has presented a

hypothesis of the ‘somatic self’ and he argues that what supports our

understanding of what ‘me’ is, where our bodies are and where they start and

stop, comes from the general ‘sameness’ of the bodily signals from day to day,

which he calls ‘somatic markers’, allowing us to have a familiarity with an

amalgam of the external and internal self experienced through these sensa-

tions. In other words, we know what we feel like.

A paper by Jeannerod (2004) also provides links with brain functioning

and understanding of self and other from the discovery of a new visual area,12

which from fMRI imaging of ‘normal’ adult subjects selectively responds to

visual images of human bodies or body parts – even when partially hidden. In

addition, the response was observed even when the subjects were preparing to

move or imagined the movement. This information makes sound links with

understanding how imitation may work as such a powerful learning process

via not only mirror neurons, but also the particular responses to self-

movement suggested by these studies. A further speculation is whether such

neurons also activate when a child is ‘daydreaming’ and also when dreaming

action sequences in actual sleep. Given that very young babies spend a lot of

their sleep time in rapid eye movement (REM – ‘dreaming’; see also Chapter 4)

sleep, this also may provide another ‘arena’ for practising movement. A fur-

ther point from the study was that these particular neurons integrate external

signals, that is, from what is able to be seen by the individual when moving

their own body and the sensations from the actual or imagined movement.

However, this leads to my suggestion that the physical forming of our

‘sense of self’ in infancy and early ‘toddlerhood’ is at its most vulnerable and

that inappropriate, confusing or dysfunctional experiences and/or processing

by the senses may cause a substantial ‘fault line’ in the initial construction of

who ‘I’ am. Temple Grandin (Grandin and Johnson, 2005) illustrates this in

her difficulties in understanding both what her senses are telling her and her
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sense of space, the relationships between her body, the bodies of others and

the objects around her.13 Another example is given by a respondent in an

Internet discussion group on autism who described her 20-year-old son with

Asperger’s as follows:

He says he has NO physical sensation that he even has a ‘body’. He

cannot do anything in which the referent is solely a part of his body.

He can do it if one of the two referents is somebody ELSE’s body, or

an inanimate object, or an animal. He cannot easily locate a pain if

he has one, unless he or I can see a wound. He cannot clench his

teeth together for the dentist, unless there is a piece of paper, or a

device, he can put between his teeth as a referent.

This young man had no sense of his body without a visual or tactile referent –

neither body image nor body schema appear to have aligned themselves in

his brain.

I suspect it is only as we reach beyond 18 months/2 years with knowledge

of body parts and the associated labelling that we can assimilate and ‘ground’

our sense of who we are, at least until puberty. Puberty with its emergence of

new feelings and body changes provokes a confusion in the sense of self

which is emotional and cognitive as well as physical/maturational and which

needs to ‘reassemble’ so that the young adult re-emerges with a stronger

(hopefully) sense of self which is increasingly less fixed in the physical and

more into the abstract.14

How it all pulls together

Information from the body is carried in various feedback loops through dif-

ferent brain structures and the cortex. All the different, but nevertheless

related types of information – such as when a baby feels, examines, tastes and

smells a wooden brick – pass through these neural structures in parallel, only

beginning to integrate and merge as they reach the higher brain areas where

the apparently seamless and rapid ‘knowing’ or representation of what we are

experiencing eventually occurs. If we remember that sensory information also

has a feeling response to what we experience, this will also form part of the

holistic integration of sensation to representation.

Another point for consideration is what emphasis or ‘weighting’ is given

to the sensory information arriving in the brain (Sun et al. 2003). This suggests

that it is the type, quality, timing, persistence and accompanying sensation of

sensory cues that provide the information regarding reliability/stability of

sensation and it is this information on which other experiences are then

based. Using our hands as ‘tools’ and using tools as an extension of our hands
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also requires that we understand the sensory information we are receiving. For

example, one of the most common activities in children aged 4–6 years is

beginning to cut with scissors, and perhaps one of the reasons that children

find this so difficult at first is that we get the sensation of cutting at the blades

of the scissors (try it). Children need to feel confident about their own hand

image/sensations as well as the development of fine muscle movements before

they can begin to cut confidently as the sensation of the scissors being part of

the hand (almost) may be quite difficult for the brain to ‘work out’. However,

after a time we expect certain sensory bits of information to be ‘in tune’ and

our use of our hands and the rest of our body becomes more coordinated.

A world of hearing

Being able to hear helps us to detect and locate sound, identify its source,

detect its nuances, evoke emotion and, of course, enables us to use verbal

communication with its range of psychological properties. We hear via sound

waves which are converted by the hair cells in our inner ear into electrical

signals which are then carried to the brain. There they are interpreted into the

myriad sounds that we identify as a dog barking, someone singing, a child

laughing, a bird calling. How the hearing mechanism actually works still

remains much of a mystery but what is known is that sounds have features in

common, such as intensity, pitch, timbre, rhythm, melody, harmony, tempo,

meter and location, and each of these is represented in a different way in the

auditory neural pathways – again similar to the stimulus ‘breakdown’ in

vision into colour, form, motion, depth, and so on, and like vision there are

overarching organizational principles dependent on the type of stimulus.

A difference, however, is that information from both ears is sent to both

hemispheres although most of the left ear’s signals do go to the right hemi-

sphere and vice versa. As hearing is particularly important for hearing human

speech, it is interesting that human speech is complex for the ear to detect as

the level at which speech vibrations occur is less than the low-frequency limit

of hearing. However, various receptors in the ear appear to act as ‘frequency

analysers’ so that the different sound peaks produced by different vowel

sounds are represented in specific patterns in the auditory system. Sound

location is achieved by the brain ‘comparing’ the differences in timing and

intensity between each ear, for example a sound on one side would reach the

same-side ear first and then the other ear a fraction later, and location would

be based on these differences. A sound presented to the midline however –

and most parents talk to their baby looking directly at them – reaches the two

ears simultaneously.

Budiansky (2003) points out that before the age of 4 months, human

infants are confused by the echoes of sound, for example, an initial sound
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coming from the right may ‘bounce off’ a wall or other large object to the left

of the listener so that the sound is heard from the original direction plus an

‘echo’. After 4 months of age, babies seem to be able to localize much better as

the maturing brain circuits appear to ‘actively suppress’ the echo. I suspect

this is a development that has been supported through a myriad of face-to-

face interactions which enable babies to sort out sound coming to their ears

simultaneously as a ‘marker’ among all the myriad sounds they hear. In other

words, the way that parents talk to their babies15 with exaggerated mouth

movements and vocalizations all support the baby in localizing as well as

copying the mouth movements and making the sounds. The exaggerated

vowels and highly variable pitch of the carer’s language towards their child

also helps the baby’s brain to organize the sounds of its language as well as the

highly charged emotional atmosphere of fun and love such talking often

generates. Again, this has similarities in vision – discussed later – whereby

babies appear to need to be able to focus to the front first in order to then

more accurately locate to looking towards the sides.

By 8–12 months, babies all over the world have learned to discriminate

the sounds of their own language, and their acute sensitivity to the nuances

of languages they do not experience diminishes (Gopnik et al., 1999). The

future ability to produce ‘normal’ coherent speech is supported by auditory

feedback particularly during development producing vocalizations that are

matched to the sounds of others, according to Brainard and Doupe (2000),

who also contend that this feedback needs to be relatively continuous

throughout life. For example, adults who suffer profound hearing loss have a

correlated loss of speech intelligibility.

The ability to identify familiar sounds and the common finding that

babies ‘find their voices’ during this same phase, cooing, shrieking and bab-

bling, potentially reinforces Brainard and Doupe’s notion of feedback, as the

babies may be providing their own feedback experiments, that is, matching

their own sounds to the sounds they hear. The emphasis on the role of

feedback also provides some speculation about children with autism if they

have problems processing facial information as this will affect not only any

feedback from seeing facial expressions regarding emotion, eye gaze and so

on, but also the lack of auditory feedback to aid speech. The possible lack of

meaningful (to them) feedback may then, layer on layer, lead to their own

behaviour being seen as less comprehensible by their carers because the main

‘template’ for their interactions has become primarily self-referencing. For

example, children with autism have been demonstrated to mimic tapes of

their own voices rather than tapes of the voices of other children. Hobson

(1997).

Each hemisphere also appears to have a role in sound-processing; the left

hemisphere is particularly dedicated to the words, grammar and construct of

speech, while the right hemisphere appears to be more involved with the
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musicality, rhythm and tone of speech as well as in the appreciation of music

itself. This right-sided preference again links in with the general assumption

of right hemispheric dominance in the first three years of life as it is the

musicality of early language directed towards babies which appears to be

universal. It is interesting, too, that the most ‘primitive’ parts of the brain,

that is the brain stem and the cochlear nucleus in the inner ear – structures

possessed by all vertebrates – are involved in recognizing whether sounds are

pleasant or unpleasant – so right from birth the baby is able to potentially

discriminate between sounds that appear to be universally pleasing.

A world of smell and taste

Smell and taste are the two senses most involved with our primary needs of

hunger, thirst and later sexual activity, and are very difficult to separate and,

indeed, smell has been described as ‘taste at a distance’. Smell and taste also

have strong emotional components as we talk of ‘comfort food’ and smell has

the power to elicit powerful emotions and memories. Research by Phillips and

Cupchik (2004) found a strong association between the types of recall of

positive reading matter when associated with a pleasant smell and the reading

of negative subject matter associated with an unpleasant smell. The inter-

esting finding was that the combination of the two positives resulted in more

accurate recall of character details, while the negative/negative resulted in a

more accurate recall of settings. This raises some interesting possibilities when

considering how infants lay down their sensory memories of their experi-

ences and relationships. Adults often describe how, for example, they

remember the smell of their mother’s perfume when being kissed goodnight

and such associations may all support the infant’s positive learning about

their carer. However, negative smells such as alcohol on the breath or sweat

may instead contribute to an overarching experience of a dangerous/

unpleasant situation in which the personalities involved may then become

associated. The dislike/fear by many people of hospitals because of the smell

and the associated avoidance of anything to do with hospitals comes to mind.

Smell and taste also warn us of danger – we do not eat what disgusts us, either

by smell or taste – and such a reaction is often evoked by what would be truly

dangerous to us – poisons or rotting substances. Smell and taste, as with the

other senses, can become increasingly sensitive – perfumiers, wine and tea

tasters being some of the professionals for whom smell and taste are parti-

cularly highly developed. While we know that other animals such as dogs

have a highly developed sense of smell we often do not realize our own

‘normal’ sensitivity to distinguish literally thousands of ‘odoriferous chemi-

cals’. There also appears to be a gender bias demonstrated in a study by Dalton

et al. (2002) where women showed greater sensitivity to particular smells over
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time than did men. However, these sensitivities to some odours were only

distinctive in women between menarche and menopause and the researchers

suggested that while such sensitivity had a ‘downside’, a more positive

interpretation was an evolutionary/biological one suggesting that such sen-

sitivity meant a greater ability to recognize infants and other kin through

their scent together with a similar heightened ability to find good food

sources and avoid toxic substances. Babies are born with a sense of smell and

can identify within a few hours their mother’s breast milk compared with that

of others and the findings in the above study could indicate that not just

babies but mothers too can identify the ‘smell’ of their baby, and there is

anecdotal evidence for this. Babies are also born with the four basic taste

senses, that is, sour, sweet, bitter and salt.16 What is interesting, given the

controversy over the use of salt, is that hunger for salt and certain other foods

appears to be innate but also that aversion to foods can be quickly learned.

Smell and taste are biological necessities for our physical well-being but they

are also heavily endowed with emotional resonance and, like colour or tex-

ture, they can become representations of something welcome or something

to be avoided both physically and emotionally. For example, both normally

developing children and those with particular needs can develop highly

specific (and passionate) preferences or aversion to tastes, sounds or smells.

A world of vision

The eye is the most refined of our senses, the one which communicates most

directly with our mind, our consciousness.

(Robert Delaunay)

The visual system is complex and also highly organized with divergence of

different aspects of the visual process, and yet through the reorganization and

coherence of its system we have a useful template for considering how all

other information is shared throughout the brain. It is a fair assumption that

nature is inclined to use what works, for example, the mammalian eye differs

little from species to species, with variations being mainly due to differing

needs. Furthermore, the fact that vision is not only a ‘mechanical’ process but

also is imbued with psychological, motor and cognitive connections make it

an excellent medium for considering the differing relationships between

these connections.

We will start by taking Ramachandran and Blakeslee’s (1999) perspective

by employing that old saying that ‘there is more to vision than meets the eye’.

To illustrate this, I will take the example they give of a patient who was

apparently blind but who could reach for objects accurately and even cor-

rectly align a letter to ‘post’ it in a mail slot. In other words ‘vision’ involves

‘A WORLD OF ONE’S OWN’ 61



much more than the, albeit wonderful, ‘mechanics’ of retinal images and

photoreceptors. What we need to understand is that vision and the other

senses form part of a symbolic representation of the world and that we ‘sense’

via a symbolic language created by neurons. What we do is we disassemble

the information, which then becomes reassembled into the experience we

have of ‘seeing’, hearing, tasting, and so on – but which is unique to each of

us. When we look at something, the different types of information – shape,

colour, depth, distance, motion – all activate different patterns of neurons

which then pass their information on to the ‘higher’ areas of the cortex.

Ramachandran gives the example of what is termed the Necker cube,17 which

can be perceived either as pointing upward and to the left or downward and

to the right – even though the image remains static in reality – as illustrating

how what we see is ultimately perceived. When we look at something, we are

not even aware of the tiny ‘jumps’ or saccades that our eyes make as they

move across a page or scan a view or gaze into the eyes of someone we love.

Ramachandran also points out that his work over many years with people

who have sustained damage to different parts of the brain has led him to the

conclusion that we create our own reality from mere fragments of informa-

tion and that what we see is a reliable, but not always accurate, representation

of what exists in the world.

The experience of vision, or indeed the experience of any of the senses,

exists on two levels – the subjective experience and the objective ‘third person

account’ of what is there. You and I see a table and there will be the objective

view of wood (or hardboard and veneer!), four legs (maybe), colour and shape.

However, what we experience as we look at the table will depend on our

particular context at the time. If I was looking for a new table, this could

influence how I ‘saw’ the table. This applies to whatever we see. When a baby

looks at the human face, the baby will actively see the face in the context of

visual maturation (that is, the physiological element) and will also experience

a sensation dependent on both the expression on the face and how the baby

is feeling itself – hot, cold, tired, lonely, playful. The face will become imbued

with meaning and associations. In other words, there is a substantial, quali-

tative difference between how information is transmitted from the eye to the

brain and what we eventually experience as ‘seeing’. What I suggest is that

our emotional ‘view’ of the world also influences to a greater or lesser degree,

dependent on context, the peculiarly personal ‘angle of perception’ of our

visual experience. In addition, there is the very interesting question of

‘internal imagery’, that is how and what we see when we imagine, and what

this may mean for someone whose imagination seems to be impoverished in

a particular way. For example, what might be the implications for a child who

cannot engage in fantasy role play but can still hold representations of objects

‘in mind’? Is this a disability or simply a change in an ‘angle of perception’

from what is termed the ‘normal’? In addition, the actual ability to see

62 CHILD DEVELOPMENT 0–8



requires the combination of a number of segregated bodies of information,

the efficiency of which depends on innate processes, which are then pro-

moted and developed by experience.

The visual system itself is highly complex and some of its functions are

still poorly understood. However, there are some key points to emphasize to

add to the evidence for highly integrated functions both within and between

developmental systems. The visual system itself undergoes significant devel-

opmental changes over the first few months of life. Newborns can see – albeit

in a limited fashion.18 They can move their eyes and scan objects that appear

in their visual field (Hunnius et al., 2006). However, to highlight key

maturation areas, I am indebted to Atkinson (2000) for an excellent and

comprehensive text based on her own and others’ research over many years.

This work identifies the following:19

* Newborn vision is limited to orientating to single targets especially

faces.
* By 3 months, vision appears to be sufficiently integrated for the baby

to switch attention from one ‘object’ to another accompanied by a

parallel development of such systems as orientation, motion and

colour awareness – incidentally all becoming more sensitive over

time. For example, newborns and infants under a month appear to

have very poor or absent colour discrimination.
* Around 5 to 6 months, there is visual control of reach and grasp

pointing to awareness of ‘near visual space’.

Interestingly, a child’s ability to reach with one hand appears to coincide with

the child’s control of the trunk, when it can sit steadily unsupported, usually

around 8 months. If you are still ‘wobbly’ when sitting, reaching is probably

more successful two-handed!

* By 1 year, there is visual control of locomotion, which indicates an

integration of physical action, attention control and awareness of far

and near visual space.
* By 18 months, there is an integration of ‘recognition, action and

speech’.

What Figure 3.1 cannot illustrate is that the adult visual system takes

many months and in some parts, years, before being fully functional. For

example, the process of interconnectivity and pruning to ‘define the fine

structure of receptive fields to achieve the adult values of acuity and contrast

sensitivity’ appears to continue until the ages of 3–4 years. Atkinson also

points out that the retina, the LGN and the visual cortex develop in parallel

anatomically. However, a newborn does appear to have a capacity for
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reasonably sophisticated eye movements and a good orientating system

(Atkinson, 2000) but visual development overall is very rapid, particularly

after the first 6 weeks of life (incidentally tying in with when the first smiles

reliably appear) and which also suggest a period of adjustment to life outside

the muted sound and colour of the womb.

An area of particular interest is the linkage between vision and move-

ment, and even newborns appear to express a preference for moving rather

*Note that left and right visual fields contain information from the left and right eyes, for example the left

visual field is composed of information from the nasal left retina and temporal right retina so that

information is both ipsilateral and contralateral. The information is arranged in the lateral geniculate

nucleus (LGN) in orderly alternate layers providing an exact topographic map of information from the two

eyes.

Figure3.1 Broad outline of visual pathways.
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than static objects and also some understanding of direction. Newborns can

orient in the right direction towards an attractor and can ‘pre-reach’, that is,

wave an arm in roughly the correct direction for close objects, which means

that some manifestation of dorsal stream processing exists. The ability to

discriminate movement is important to differentiate one object from another

and we also have to learn about the coherence of movement, that is, that

objects move as a complete unit and not in disparate sections. We do this via

cues which become increasingly more sophisticated as the visual system

develops, for example, form, colour, brightness, relative motion and depth.

Grossberg et al. (2001) indicate that neonates see partly hidden objects as

disjointed but the ability to ‘pull together’ related objects develops rapidly

between 2 and 4 months.20 In addition, infants and young children need to

learn the spatial relationships between objects and it would seem that, while

very young babies can roughly work out where an object is in space, it takes

many months before they can understand more detailed spatial relationships.

For example, children’s ability to make a construction of blocks appears to

follow a regular pattern with the vast majority of 1-year-olds, who, while

being able to spontaneously construct a stack of one or two bricks, are unable

to copy anything different. Furthermore children of 18 months who can copy

building a stack of bricks have great difficulty copying a design made of a line

of bricks. This does not seem to be because of any physiological difficulty in

the child discriminating between local features (the bricks) and global fea-

tures (the design), as some studies quoted by Atkinson illustrated that infants

of 3–4 months possess some degree of local and global discrimination. It

would seem that the concept of ‘next to’ requires more sophisticated pro-

cessing and emphasizes that there is a segregation of visual processing into

the ventral and dorsal streams mentioned earlier.

Apart from the powerful links between vision, perception and move-

ment, a further correlation is the link between vision and attention, which

pulls together sensory, perceptual, cognitive, motor and emotional informa-

tion. When we ‘attend’ to something, it usually means that we have to move

our focus from one thing to another – we need to be able both to attend and

to change attention otherwise we would become fixated and unable to

function. When we ‘shift’ our attention, it can be either as a response to a

novel sight or sound, that is, we turn to look at the source, or it can be

‘internally’ generated as we actively seek out what we wish to ‘attend’. The

latter illustrates the links between vision and imitation/curiosity and moti-

vation. What influences early ‘attention’ is the physiological limitations of

vision and context. Babies have a limited visual field and, so, attention is

narrow and requires effort to change plus they need adult intervention to

help attend to a wider range of objects than would be within the baby’s own

abilities. Visual acuity and the ability to shift attention become more sensitive

with age together with the baby’s increasing motor abilities.
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However, from my understanding, it seems that we need to learn, as

infants, to shift our gaze before we then are able to inhibit our attention when

there are competing stimuli – in other words we need to be able to physically

change focus before we learn how to choose which of the competing stimuli

we wish to attend to. This suggestion arises from the findings that 1-month-olds

find it very difficult to switch their gaze from one stimuli to a competing one

while the original stayed in view – while 3-month-olds did this much more

easily. Where the picture becomes somewhat muddied, however, is that care

needs to be taken when thinking about a young child’s ability to ‘attend’

because ‘long looking’ can simply mean improved information processing.

Brown et al. (2003: 1039) point out, for example, that there is intense spec-

ulation about the role of neurons in the parietal cortex ‘in establishing ‘‘body

centred’’ frames of reference for action, i.e. integrating information about

head, eye and body position with respect to a target in the environment’. This

reminds us that the baby during the first months of life is also learning head

control then upper body and by 8 months most are usually able to sit steadily

and begin to crawl/shuffle. All of which will stimulate visual/motor/atten-

tion/emotional/cognitive feedback loops. Overall, any difficulties or delay in

switching focus between stimuli need to be considered within the light of the

actual ability to ‘shift’ gaze and the child’s desire to keep looking because

what they are looking at is really interesting! A further point to consider when

reflecting on the child’s abilities to process visual information lies in the type

of information that is being processed and whether it is pleasurable or

unpleasant. For example a paper by Maljkovic and Martini (2005) suggested

that ‘human visual short-term memory is affected by a brief ‘‘freezing

response’’, followed by a preferential accelerated encoding of negatively

tagged information’. It is possible, therefore that negative information may

induce an appearance of brief actual stilling in the infant followed by faster

processing – which potentially raises the question that ‘looking times’ may

also be influenced by what the target ‘means’ to the baby as well as the

implications and links with the outcomes of the emotional ‘tagging’ of all

experience to the child.

The other facet is that once we have switched attention to a new stimulus

we may decide that we wish to turn again to the original stimulus and this

again requires a ‘shift’. This skill has also been demonstrated as having a

maturational, temporal component and, surprisingly, very young infants

(under 3 months) have been shown to be able to do this – given very parti-

cular conditions and visual parameters (Valenza et al., 1994). This could

imply that many of our later developing skills are in place very early on in a

‘crude’ form – necessitating experience to allow these skills to develop in

ordinary, rather than laboratory, conditions. Another point here is that

within the required circuitry which appears to be required for these skills to

develop, information is never just one-way but information passes between
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‘streams’ and backwards and forwards between the various areas in the cortex

and the thalamic ‘relay station’, which will, I strongly suspect, include

emotional feedback loops as well as physiological information from the

senses overall. A further dimension is added if we consider the functions of

the dorsal and ventral streams. The dorsal stream is involved in visual motor

action as it is ‘primarily concerned with the spatial location of objects and

their relation to each other’ (Spencer et al., 2000). This means that the dorsal

stream must be involved when paying attention as the child (or adult) has to

be able to find what it is looking for. Spencer et al.’s study concerned the

difficulties children with autism have in integrating local visual signals to

extract a global pattern. Their findings supported previous work illustrating

children with autism’s superior skills at finding embedded figures in com-

parison to their difficulties in general motor performance.21 Incidentally their

study also emphasized a maturational component in that, in the ‘normal’

controls, abilities on the tasks reached adult levels at around 10–11 years,

with children with autism also showing increasing skill but still at a much

lower level than the control group.

A note about colour

It has been noted earlier that very young babies have poor colour vision,

possibly because the womb is limited in colour and potentially this ‘saves’

overloading of visual information on the very immature brain. They appear to

be sensitive to red, yellow and green but not blue until around 2–3 months.

However, Schiffman (2001: 298) reports that by 4 months, infants do possess

colour vision and that the ‘primary colour categories – blue, green, yellow and

red – seen by adults are matched by infants’. Atkinson (2000) provides a

detailed overview of several studies, which give slightly varying information

but essentially the above statement seems as accurate as it is possible to be!

Atkinson (2000: 69) also notes that consistent colour naming – ‘even of

primary colours’ appears to be absent in children under 4 years of age. At the

same time colour names appear frequently in early vocabulary at around 2

years of age and, as the research shows above, even young infants are aware of

colour so there appears to be some delay in the child’s ability to link what is

seen to what can be named. What colour naming instead appears to provide is

what Atkinson (2000: 69) describes as ‘a marker of attentional salience with

parents commenting that their child goes through periods when all ‘‘inter-

esting’’ objects are labelled with one particular colour name – usually red or

yellow’. What makes this doubly interesting is that children with autism

sometimes appear to retain a strong preference (or dislike) for specific colours.
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Finally

A final point from Atkinson is the anomaly between most of the visual studies

which emphasize subcortical mechanisms mainly at work in newborns and

the fact that these babies are able to imitate tongue protrusion and mouth-

opening when only a few hours old. They also show differential responses to

face-like stimuli together with preferential looking towards a familiar face in

the first few days of life (Atkinson, 2000; Meltzoff 2002; Pascalis et al., 1995).

One partial explanation may be that tongue protrusion and mouth-opening

are part of the newborn’s repertoire of motor skills and, so, the action pre-

sented builds on the mouth movements which are part of the sucking and

rooting reflex – which also might explain why imitation of such movements

seems to ‘fall off’ around 3 months. This is coincidentally when many babies

are ‘weaning’ and when the very different mouth movements required for

sucking on a spoon are being practised.

To sum up

Information from the body is carried in various feedback loops through dif-

ferent brain structures and the cortex. All the different, but nevertheless

related, types of information – such as when a baby feels, examines, tastes and

smells a wooden brick – pass through these neural structures in parallel, only

beginning to integrate and merge as they reach the higher brain areas where

the apparently seamless and rapid ‘knowing’ of what we are experiencing

eventually occurs. The brain appears to group together components which

appear to belong to one another – for example, eyes, nose, mouth grouped

together form a face. The whereabouts of something is also a ‘grouping

principle’, as Levitin (2006: 73–9) puts it, as we tend to put together sounds

which seem to be coming from the same direction.

We must not forget that as sensory information also passes through the

limbic system we will also have an emotional response to what we experience

and this, too, will form part of the holistic integration of sensation to

representation. Another point for consideration is what emphasis or

‘weighting’ is given to the sensory information arriving in the brain. Green-

span (1997) reminds us that the processing of sensory information is not ‘all

of a piece’ but highly individual and that everyone manifests differences in

the way they can appreciate/tolerate or dislike certain types of sensory

information, as we saw in the section on touch. He also notes that the nor-

mally variable and musical pitch of ‘motherese,’ which is alerting and joyful

to many babies can cause other babies to either react with confusion or find

difficulty in simultaneously orienting to the sound while paying attention to
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the face. Any individual can have variability in their capacity to process any

one of the sensory modalities or a combination of them due to either genetic

or environmental experiences. If we add the knowledge that the sensory

systems individually are also complex in their individual organization, this

could suggest that the synthesis of such sensory information within an

immature nervous system becomes highly idiosyncratic.

A world of faces

Our faces are the great communicators. Faces are fascinating and yet we never

see our own apart from in mirrors/reflective surfaces or reflected in the eyes of

others – and, even then, our faces belong in a looking-glass world, for ever

reversed. Faces therefore represent both the real and the reflected self. All

humans possess the capabilities for the six basic emotions – happiness, sad-

ness, fear, anger, surprise and disgust – and possess in varying degrees the

capacity to ‘read’ such expressions/emotions because of the similar facial

configurations used across the world, which correspond to the feeling

(Ekman, in Calder et al., 1996).22

The skill of recognizing emotional expression supports us in under-

standing not only the type of feelings but potentially thoughts also –

although the latter is a later development. Faces therefore have a strong

emotional valence – as we cherish those faces that are dear to us and the sight

of a familiar and/or well-loved face can bring profound feelings of emotional

safety and security, we feel, in the midst of emotional or physical chaos, that

things ‘will be alright’. Faces are inextricably bound up with our knowledge of

others and ourselves, as it is through the expressions, moods and tone of

voice that emanate from the face that we learn about ourselves. Schore (1994:

321) tells us that as long ago as 1971, Izard suggested that ‘facial muscle

feedback activates central neural activity in the limbic cortex, hypothalamus

and brain stem reticular system, which mediate emotion’. Recent research

also indicates that while we use the same facial muscles when we smile, we

each use them slightly differently, so smiles are as unique as fingerprints and

this may be one of the ways in which we learn to identify one person from

another (Giles, 2004).23

Much of our understanding of how we come to understand and recognize

faces comes from work with adults who have sustained brain injury through

trauma or disease processes and there is acknowledgement that recognition of

faces or the emotion transmitted by faces can be unconscious as well as

conscious. This possibility was illustrated in research carried out by de Gelder

et al. (2000) who studied a patient who had a ‘complete loss of processing

facial expressions in recognition as well as in matching tasks’. However, when
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asked to rate face and voice expressions presented together, it became clear

that the facial expressions impacted on her choice of assessment of the heard

stimulus. The implication from this both suggests and supports other research

quoted by de Gelder of evidence of non-conscious facial processing. What

makes such research fascinating are two things. First, it identifies the complex

way in which facial stimuli are broken down in that there appear to be

separate processes for recognizing facial features individually and for recog-

nizing the face globally. For example, the patient studied in the above

example was ‘flawless’ when questioned about the ‘shape of the mouth or

length of the nose on a particular face’. In other words, she knew what the

features were but could not ‘put them together’ to form a face.

Second, the finding in de Gelder et al.’s study that facial expression

modulated the rating of vocal expression potentially illustrates the power with

which the expression on a carer’s face will impact on the infant. It also adds

another interpretation to the finding that babies find non-congruence

between lip movements and heard sounds upsetting. Perhaps it is not just the

lack of vocal/visual synchrony but also if the expressiveness of the lip

movements within the context of the face does not match the sound, a fur-

ther disturbing dimension is evoked. What is also particularly noteworthy is

that de Gelder’s patient’s matching for objects and faces was ‘severely

impaired when the stimuli were shown in canonical upright orientation but

not when these same stimuli were presented upside down’ (de Gelder, 2000:

425). Some insight into this may come from research, which indicates that a

component of face-sensitive cells may show differential responses to upright

versus inverted faces in 6-month-old infants (Atkinson, 2000; Paterson et al.,

2006) indicating a variation in the processing of different views of the face.

This is supported by research findings that processing of inverted faces is

based on ‘part-based’ analysis such as the shape of the mouth versus the more

configural processing of upright faces (Ganel et al., 2005). This links with de

Gelder’s patient’s intact knowledge of the shape of features – which infor-

mation again leads to reflection on how children with autism are processing

such information.24 This also links again with the experience of a person with

high functioning autism. When I asked about recognizing a face, the remarks

included:

An angle of about 45 degrees from the front gives me the most clues

as to depth perception/topography, so it gives me the most input on

what the overall shape of the head, chin, cheekbones are. That large

amount of information increases the probability that I can connect

that face to a memory file. Basically, though, I do not ‘recognize’

faces.
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A further finding from de Gelder’s work is that his patient could mimic facial

expressions perfectly, which the researchers state supports their previous

findings that visual perception and mental imagery are ‘functionally inde-

pendent’. Research by Calder et al. (2000: 139) also supports de Gelder et al.’s

work as their research suggested that ‘our representation of facial expression is

coded independently of our representation of what is face like’.

Their work, interestingly, also indicated that highly exaggerated expres-

sions of emotion – even those that appeared to distort the face – were

nevertheless identified and associated with a high degree of intensity. This

can suggest that the exaggerated facial expressions that many adults

instinctively use when talking to babies is a factor in helping the baby

establish both the feel of the emotion expressed and support the neural

identification of facial expression. Calder et al. (2000: 118) also suggest that

‘facial expressions may be coded at a level that does not incorporate a full

representation of the facial image’, which may indicate that an infant’s pro-

cessing of expression comes prior to the processing of individual features, the

latter I suspect being linked with the ability to recognize the self in a mirror. It

also again ties in with Schore’s right-hemisphere dominance hypothesis

where global processing is foregrounded in the first three years of life and

expressions are the global ‘feature’ of a face. Schore is also supported by the

work of Le Grand et al (2003) mentioned earlier whose research found that in

adults, face sensitive activation is greater in the right than in the left hemi-

sphere. What may be especially important is that visual deprivation to the

right hemisphere in early infancy does seem to adversely influence more

sensitive face-processing in later life. Deprivation to the left hemisphere does

not seem to have this effect.

Another component is that during these early years, the types of

expressions encountered by the baby are more likely to be very clear mani-

festations of particular emotions. For example, most people smile at a baby

and babies are actively encouraged to smile. Laughter through games and

tickling are also encouraged. As Calder says, if ‘certain facial expression

configurations are encountered more than others . . . clusters of particular

categories would form’. As the infant grows older, other expressions such as

brief anger/irritation and sad faces may become more frequent as the child

begins to be more mobile and, consequently, begins to explore, demonstrate

more independence, and so on, the ratio of positive to negative emotions

encountered maybe changing in parallel with a widening of the types of

emotions elicited.

Another aspect in Calder’s work was that in adults fear and surprise were

the two expressions most commonly confused. They felt that this was con-

sistent with previous suggestions that surprise might not constitute an emo-

tional expression in its own right. However, an alternative interpretation may

be that in infants surprise may well be associated with some fearfulness as the
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baby has only the adults on whom to rely to ‘check out’ the surprising event

and therefore such findings in adults may indicate an echo of this fear com-

ponent in surprise. Consider if someone ‘jumps out’ at you as a ‘surprise’ or a

baby is presented with a ‘pop up’ toy. The first reaction may be one of startle/

fear and indeed many babies can become upset at toys that produce sudden

movements. The finding that exaggerated surprise faces were rated as more

happy does not invalidate this hypothesis as, once the surprise has turned into

a happy event (or at least not a scary one), the ensuing emotion will be relief/

happiness. It may also be why many people say that they do not like surprises!

Research by Neuner and Schweinberger (2000) found face and voice

recognition were dissociable but not face and voice naming, which may also

suggest that the ability to discriminate and differentiate between voices and

faces is more important than the ability to label different faces/voices. Per-

haps the most compelling finding regarding faces is that human newborns

make ‘differential responses to a face-like pattern’ (Atkinson, 2000), including

differential head turning and tracking. Hairline appeared to be a factor, which

helped babies to distinguish between faces up until the age of around 3

months, and that by this time infants have built up ‘prototypes’ of faces (de

Haan et al., 2001). It is interesting that the temporal lobe system becomes ‘on

line’ at around 8 weeks and babies appear then to be able to recognize faces in

a similar way to an adult. It is damage to the temporal lobe, incidentally, that

is implicated in adults who are unable to recognize faces. However, as we have

seen in the studies above, even at this early stage, several systems may be at

work embedded in the development of the visual system itself and differ-

entiating between feature and expression. These findings have implications

for considering the particular problems children with autism have in fol-

lowing gaze and understanding expressions, but also serve to illustrate how

experience with a familiar carer supports the interplay between the child and

the environment.

In Table 3.2 I have pulled together a range of studies which gives infor-

mation about the development of face processing during infancy. Faces,

emotions and eye gaze/direction form a crucial part of the beginnings of our

learning and we will be revisiting aspects of the importance of faces in the

following chapters. Particular findings of relevance are highlighted in italics.
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The ‘global’ context for development is now set – and now the next phase is

to consider how these global aspects come together to provide the beginnings

of learning and overall development.
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4 Origins

This chapter discusses aspects of development in the first year as subsequent

development is initially shaped by these very early experiences. The roots of

behaviour in a school-age child, their motivation, view of the world and

themselves, their capacity to manage emotions, control their behaviour and

ability to play and learn, can all be traced back to the way in which personal

and unique life experiences build on the universal aspects of human devel-

opment. Understanding these forces, I believe, is essential for practitioners

working with children of any age – including adolescents.

As we have seen, the very first years of life demonstrate an explosion of

development within the brain and as our brain matures so do all our abilities

and skills – emotional, social, physical, cognition and in communication. In

tandem and closely interlinked, we also develop our own styles of interaction

and behaviour, gradually building up a basic sense of who we are. As the

process of development is common to all of us this means that, as we learn

about the children in our care, we learn about our own story. We learn how

we formed our particular behavioural styles, our individual view of the world

and our feelings about ourselves. While recognizing that the essentials of

brain and body maturation are the same for all of us, we each attain a unique

quality that is our particular signature on the world around us. We do not go

through life unmarked and unseen – although sadly many people feel that

they are ‘invisible’, unwanted and of no importance. The idea that life has

meaning comes not only from religious or moral teachings, but how relevant

those teachings appear to us within the context of our feelings about the

world and our place within it – we long to belong.

So, how do we, when small, vulnerable and limited in our emotional,

social, cognitive, physical and communication repertoire, perceive the

behaviours of others directed towards us? What are the mechanisms by which

we learn to make our way in the world, to find our place in it, to behave in

ways that have a shared meaning and which may promote a sense of

belongingness, acceptance and security – or, conversely, to find a world in

which we feel alienated and alone, a world where our attempts at commu-

nication are met with behaviours which seem consistently discordant with

what we are trying to say?

As a child attending a convent school, I had to learn the catechism1 and

the very first question was ‘Who made you’ (the answer being, ‘God made

me’). To paraphrase this question, I am going to ask instead ‘What made me –



and you?’ The answer is, as we have seen in the preceding chapters, to do with

the brain and the workings of the senses. The question and the answer is the

same for each of us but it is unsatisfactory because, while we can learn about

and understand – at least to some extent – how our brains and senses work,

what about our experiences? What do we mean when we talk about ‘experi-

ence’ or ‘our environment?’ On the whole, I guess we mean everything that

happens to us, everything we encounter, react to and relate with, especially

our relationships with our carers and any other significant adults, siblings,

neighbours, and so on. However, for our ‘experiences’ to have any meaning,

there is an implication of an interaction, so this leads on to other questions

such as what prompts us to interact with our carers or want to explore our

environment? The answer to this question is probably curiosity and a capacity

to attend to something that attracts our attention, but is this capacity innate

or acquired or both? We might also ask ‘What are the elements that make

each of us unique?’ The answers begin to emerge, as we can increasingly

comprehend from the functioning of the innate capacities with which we are

born and the impact of experience.

It all starts here

From the moment of birth, the baby begins its life away from the secure,

contained world it has begun to know in the womb and into a world where

the boundaries both physical and psychological are different. From the sen-

sations of increasingly close confinement as the baby has moved and shifted

in the womb, the baby now moves its arms and legs in space. Nourishment

that was ‘on tap’ is no longer there and the temperature control of the womb

environment has also gone. What a strange experience this must be, to

emerge into this literally open world via the stressful journey that is birth!

From reflecting on these experiences we begin to realize what the ‘work’ is

that all newborn babies have to do and what adults need to provide, and so in

the first three months or so of life the stage is set for the baby to begin to

establish a rhythm of life in this new environment.

Nature or nurture?

In Chapter 2, I indicated that the nature/nurture debate was somewhat

redundant,2 but there still remains the controversy as to what skills and

abilities babies are already equipped with, not just regarding their senses but

their ability to make sense in very general ways of their environment and on

which the carers/experience then build. Meltzoff (2002) states that in general

(in his view) a group of research scientists who believe that babies do have
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innate ideas about the world, known as ‘nativists’ have won the battle

regarding infant development, but that within this group two ‘schools’ are

emerging – ‘starting-state nativism’ and ‘final-state nativism’. As the termi-

nology implies, the latter group generally (and in varying degrees) feel that

infants have the same core knowledge as adults, which gradually emerges via

biological maturation and the release of ‘performance constraints’.3 The

‘starting-state nativism’ group, of which Meltzoff is a proponent, believe that

infants have ‘powerful discovery procedures for developing adult cognition

but the final state is not specified at birth or achieved through constraint

removal’. I confess I tend towards ‘starting-state nativism’ but with a proviso

that the ‘starting state’ is not birth per se, because perhaps some of what are

seen as innate abilities in the newborn are based on ongoing learning which

has started in the womb – particularly in the third trimester. This also applies

to ‘reflexes’, which would appear to be logically based on early movement

patterns created in the womb. However, I also believe that there are ‘starting

points’ for the infant to begin to learn about the world (and itself) and that

these are based primarily on the social interactions between carer and child –

not only for emotional learning but as the ‘starting state’ for cognition,

physical development and language as well, supported by an innate ‘push’ for

exploring/curiosity and a biologically supported mechanism for imitation.

What is certainly true is that babies are far cleverer than anyone thought!

To begin and to provide a starting point for discussion, Table 4.1 outlines

the developmental changes that occur broadly in the first three months.

If we look at Table 4.1, it is noted that in the early months, babies also

begin to establish basic rhythms in feeding, bodily movements and heart rate

and, over time, we develop individual rhythms of breathing,4 the regularity of

our heartbeat, even our rhythm of walking, which is highly individual for

each of us. There is also a rhythm to most of our bodily functions including

hormone release, urine production, blood flow, hair growth and metabolism.

(Consider whether you are able to eat large amounts and ‘burn it off’, whether

your movements, thoughts, style of speaking are quick or more measured).

Babies have a high heart rate at birth and it is the mother’s voice which seems

to support the ‘calming’ of this heart rate to a rate which is within the

‘normal’ range. Incidentally, from about 7/8 months, heart rate increases in

communication with mother as the excitement level rises. Babies also move

in time with the rhythms of the mother’s voice, so allowing bodily move-

ments to become more coordinated and smoother over time. The brain’s own

rhythms rely on its electrical activity which is measurable by EEG5s and these

rhythms seem to be related to consciousness or awareness itself. For example,

coherent, synchronized brainwave activity illustrating the simultaneous fir-

ing of neurons across particular areas has been demonstrated in working

memory tasks.6 There is also a link between the electrical rhythmic activity in

the brain and sleep because types of sleep echo the brain’s ‘awake’ rhythms
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and the mystery of sleep is that it is the basic rhythm of life around which all

human activity revolves. I now want to provide some information about

sleep. Markov and Goldman (2006) state that sleep is not only vital but is also

a highly organized process where reduced or disrupted sleep can affect a wide

range of bodily and psychological functions when awake. Also, while sleep in

infants – or the lack of it – can cause many problems for parents, its potential

developmental importance is often not addressed.7

Table 4.1 Development birth to 3 months

Open-mouthed vowel

sounds – vocalization in

response to speech

Limb position is usually

flexed in both arms and legs

plus presence of

asymmetrical tonic reflex – if

one arm outstretched, baby

will lie with head turned

towards outstretched arm

Will respond to familiar

sounds by shifting eye gaze

and head movements

Newborns 1 to 5 days old

have demonstrated an ability

to tell the difference

between speech rates

Levels of alleviation of

distress – physical and

psychological

First experiences of and

reactions to the emotional

quality of their experience/

environment

Visual interest for faces

moves from periphery to

centre and from mouth to

eyes, for example, newborns

up to 1 month show

preference for schematic

faces in the periphery – 1–2

months seem to ‘pull faces

together’

First experiences of sensory

integration

Very young infants are noted

to have long periods of

‘staring’ – a period of ‘sticky

fixation’

Behaviour templates

(reflexes) gradually

subsumed into more

proactive behaviours, for

example, startle reflex absent

by 3–5 months, replaced by

adult-type ‘startle’

Rapid brain growth

especially in visual and

auditory systems 2 months

Colour discrimination

Emergence (from 3 months)

of open-handed, broadly

directed reaching for objects

and begins to ‘bat’ at

objects. Note the ‘fisted’

position of the hands of

newborns should diminish

by 2 months

Establishment of

physiological rhythms

(sleeping, feeding,

temperature control, heart

rate)
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Sleep has its own rhythm as it appears to alternate between rapid eye

movement (REM) and non-REM sleep in 90-minute cycles.8 Rapid eye

movement or dream sleep is bound up with physiological maintenance, for

example, there is increased variability in heart rate, blood pressure, breathing

and temperature. It is notable that a baby’s sleep is dominated by REM sleep,

including at sleep onset (see below), and it is during REM sleep that our own

internal temperature regulation is switched off – while functioning during

slow wave sleep (Skoyles and Sagan, 2002).

What particularly changes over time is the need for different amounts of

sleep. Rapid eye movement sleep actually begins in the womb and it com-

prises 80 per cent of sleep in babies born 10 weeks prematurely and 60–65 per

cent in babies born 4–6 weeks prematurely. Greenfield (2000: 146) tells us

that recordings of brainwaves of human foetuses at 11 weeks show ‘consistent

electrical activity that indicates a cohesive, functioning brain. The dominant

electrical activity seen is indicative of a special type of sleep . . . rapid eye

movement which is associated with dreaming’. Babies born at full term are in

REM sleep half of their usual 16-hour sleep time – which, if we link with the

finding regarding temperature control above, provides a rationale for the

need for adults to take care regarding levels of warmth in very young babies.

However, this need for ‘dream sleep’ appears to slowly decline until between 2

to 3 years of age it is about 30–35 per cent. Interestingly, this coincides with

the period when children will tell stories which are ‘sequentially and causally

accurate’ and at their most sophisticated when describing emotional content,

especially that of fear, distress and anger, (Brown, 2003). This age range is also

the time when the fear of monsters often appears.

Rapid eye movement sleep gradually settles down at about 25 per cent by

10 years of age and it stays at this rate until 70–80 years (Kandel et al., 2000),

while slow wave sleep – delta sleep – reaches peak levels between 3 and 6 years

of age and has a significant ‘drop off’ during adolescence. I find it intriguing

that not only does REM sleep decline between ages 2 and 3 years but that slow

wave sleep begins to be more prominent when language development is also

at its peak. Sadeh et al (1996) identified that babies, while remaining some-

what erratic in their sleep patterns, nevertheless are inclined to spend more

time asleep at night, indicating that the circadian (day/night) as well as the

within-sleep rhythms were emerging quite early on. He points out that this

could be due to environmental factors, such as greater noise levels during the

day, but I would suggest that circadian rhythms are already being established

in the womb because mothers are more likely to sleep at night too and so the

mother’s resting state will impact on the baby.

In addition, Minard et al (1999) highlight correlations between sleep

rhythms and cognitive development. For example, babies who on the first

post-natal day already showed a significant degree of within sleep cyclicity i.e.

the proportion of quiet sleep as opposed to REM sleep was more ‘mature’ –
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had poorer mental scores at six months. Alternatively, those that achieved

greater cyclicity at six months had better mental scores at 1 year compared

with babies who had not shown this maturing pattern. It would seem that too

‘mature’ a pattern is as ‘unhealthy’ for development as too confused or

chaotic a pattern. Dahl (1996) also noted that during early development, a

child spends more time asleep than waking, and yet the specific role sleep has

in development remains a mystery. He argues that sleep may be the primary

activity of the brain during the early years of development’.9 It can be no

coincidence that the time of greatest ‘dream sleep’ is also the period of great

synaptic activity, myelination rates and major shifts in key basic develop-

mental skills. Incidentally, the amount of energy consumed by the brain

during REM sleep is actually greater than that consumed by the brain during

intense physical or mental exercise in the waking state – providing a rationale

for why very young babies often need frequent feeding throughout the 24-

hour cycle. It could also provide a further rationale for the sleeping ‘problems’

which seem to occur in some babies. Disturbed sleep, for whatever reason,

may interfere with the synaptic activity, consolidation and ‘pattern-making’

arising from experience necessary for optimal development to take place,

creating a cycle of irregularity in both sleep and developmental processes. In

addition, boys, who are over-represented in most forms of childhood mental

health disorder/distress, do appear, in some studies at least, to be perceived as

more problematic in their sleeping generally and sleep disturbance is often a

factor in autism, attention deficit disorder (ADD) and attention deficit

hyperactivity disorder (ADHD) as well as other mental health conditions.10

Finally, if studies show that babies spend so much time in REM sleep and

assuming they dream, what is its purpose and is their dreaming of a quali-

tatively different nature and relevant to understanding development? Dreams

are mainly visual in adults so it may be simply what is dreamt about rather

than the state of dreaming which is different.11 Putting together all the above

information, it does not seem illogical that REM sleep is the time not only of

memory consolidation, as some researchers suggest, but also when the con-

solidation of the day’s synaptic activity takes place. I would suggest that for

infants, the necessity for long periods of sleep, and particularly REM sleep, is a

crucial part of both physical and psychological development. The dreams of

babies may be the way in which the ‘memory’ of living and non-living

‘objects’ that the baby has encountered is constructed and consolidated

arising from the ‘bits and pieces’ of form, texture, scent and sound bound by

the rich tapestry of emotional and bodily sensations that accompany such

experiences. I see such dreams as rather like an ‘expressionist’ painting of

shapes and colour gradually undergoing a metamorphosis into the absolute

clarity of a Rembrandt.
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What else is happening in these early weeks?

If we look at Table 4.1 again, we can see that the baby is beginning to learn

about and explore people and their surroundings. In the previous chapter, we

talked about the importance of faces and that faces for the normally devel-

oping child provide a gateway to understanding the world of sensory infor-

mation which is now imbuing the child’s day-to-day experience. If we

consider the extraordinary richness and complexity of the simple and

instinctive face-to-face interaction of parent and baby, we can see how

viewing the adult face supports a number of aspects of development includ-

ing that of communication which also involves imitation – a key item in the

‘toolbox’ – and it is to communication that we now turn.

Kugiumutzkis (1993) in a longitudinal study of interactions between

mothers and babies noted that mothers generally tend to imitate infants more

than the other way around until the babies reached the age of approximately

8–9 months when babies begin to imitate more actions. From the extensive

studies on which Kugiumutzkis draws, as well as his own, it would seem that

mothers tend to imitate vowel sounds more frequently and that mothers

naturally build on the infant’s vocalizations, imitating, responding and pro-

viding the sounds with a meaning – for example, the baby is ‘saying’ that it is

hungry and so on. Consonant sounds, if produced, were less copied by

mothers but this did not occur until around the second month. One study

where Kugiumutzkis particularly draws comparisons is an old but still rele-

vant study carried out by Papousek and Papousek (1989). The main point here

is that Kugiumutzkis agrees with the Papouseks that imitation of vocal sounds

by mothers is not used to actually teach new or meaningful sounds in the first

months. However, Kugiumutzkis disagrees with the Papouseks’ hypothesis

that this, often playful, imitation of sounds is an essential support for the

development of the combination of mouth movements and neural networks

that go together to produce further new sounds. He also feels that ‘develop-

ment from pre-speech and coos to canonical12 babbling is probably more

under intrinsic morphogenetic control in the infant’s brain and vocal appa-

ratus, not taught by the mother’. What Kugiumutzkis does not fully take into

account is that when mothers are imitating the infant’s sounds, as well as

providing meaning and context, they are also providing a visual and auditory

feedback for mouth movements, sound production, localization of sound and

the rhythms of speech – hence supporting the Papouseks’ hypothesis.

Mothers are not consciously teaching their babies about sounds and mouth

movements, but the babies are learning it anyway! In addition, imitation of

the infant’s sounds also draws attention to the production of sound and

involves, by implication, the infant and mother in mutual face-to-face

interaction. This means that the infant will be attending to the face, mouth,
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maternal expression and direction of eye gaze. The finding that, in the first 3

months of life, babies have difficulty in turning attention to a stimulus on the

periphery of their vision is termed ‘sticky fixation’, and a particularly inter-

esting aspect of this difficulty is that it may actually support the child’s

familiarization with a commonly seen face. Parents often talk about the way

the baby seems to ‘stare’ at them and this inadvertently allows more oppor-

tunity for the parent to talk to the child during these periods providing those

beneficial aspects for vision, hearing and, importantly, emotional feedback.

Mothers are not static during these times either, as during interactions they

will frequently hold the baby’s hands, stroke the cheek or head, cuddle, rock

and so on – again providing opportunities for a sensory ‘bath’ for the baby.

Nature really is very clever.

A bit more about Infant Directed Speech (IDS) –
‘motherese’

The manner in which mothers (and most adults) speak to children from birth

to around 3 years is extremely interesting and has already been highlighted

regarding its crucial role in communication. The sound of the mother’s voice

has a unique tone – as have all our voices, which is why we can recognize

someone on the phone – and the baby has already heard this particular voice

in the womb.13 While speaking, IDS has a higher pitch, longer vowels, general

short phrases and lots of repetition. Research also shows that babies like it and

much prefer it to ordinary adult speech even when they hear it in a language

in which they are totally unfamiliar. They are also more responsive to the

sound than to facial expression, which is logical as they hear a sound first

before they sort out faces. Premature babies appear to be more soothed by IDS

than they are by touch (Mithen, 2006). In addition, infants as young as 1

month old will discriminate between displays of a mother versus a stranger’s

face, but only if the faces were accompanied by the voices – they did not

discriminate between silent faces (Burnham, 1993, quoted in Muir et al.,

2005).14

Mothers also seem to instinctively fine-tune their way of speaking to the

child’s ‘linguistic level’. Mithen also quotes the research by Anne Fernald who

has identified four developmental stages of IDS (my comments are in italics to

avoid confusion):

a) to engage and maintain infant attention – intense sounds create

an orienting response, rising pitch can make the baby open its

eyes, while an abrupt pitch may lead to the baby closing its eyes

and withdrawing. Incidentally these responses illustrate an emotional

response to the stimulus and so there is the impact of the general style of
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the carer’s speaking to the baby as this will influence what might be the

most persistent ‘feeling state’, for example, if the sounds are usually ‘a

call to play’ or whether the baby is subject to mainly an abrupt pitch or

raised voices.

b) Changes in pitch modulate arousal and emotion, e.g. the sounds

used to soothe a distressed child. Consider the implication if the

child does not generally experience these sounds – it may influence the

child’s own capacity to regulate their emotions and turn to self-soothing

in various ways.

c) The tone is not just pleasurable sounds but now communicate

more about what the ‘speaker’ is feeling, so sounds become much

more associated with wanting to stop a behaviour (prohibition),

calling attention, comforting and approval.15

d) The final stage is subtle whereby the ‘specific patterns of intona-

tion and pauses facilitate the acquisition of language itself’.

(Mithen, 2006: 72)

The other factor about IDS is that it appears to be universal as studies have

indicated that adults from different countries and cultures adopt a similar

style of speaking even in a ‘tonal’ language, such as Chinese, where shifts in

sound can give a word a very different meaning and yet Chinese mothers use

the same type of musical speech. Studies quoted by Methvin also indicate that

lullabies contain cross-cultural similarities.

A rather charming finding is that studies have also shown that we speak

to our pets in the same way as towards infants – except that we do not

exaggerate the vowel sounds. This illustrates the ‘magic’ of the instinctive

nature of IDS. Pets do not need to know vowels as they do not need to

reproduce them.

The musicality of ‘motherese’ with its variations in timbre, pitch, pacing,

rhythm and duration, which is mainly processed in the right hemisphere,

may also serve to ‘prime’ the speech centres in the left hemisphere as well. It

is notable that the ‘global’ picture of speech develops prior to the production

of formed speech sounds – echoing the process of global before specific that

seems to emerge throughout development. Such pronounced speech patterns

may also help the infant discover endings and beginnings because as we have

seen in the chapter on senses, we (or rather our brains) tend to group similar

properties of information together. For example, when babies touch and/or

mouth, they can combine space, surface and edges in the same way that the

baby can also scan the edges of a face and hairlines. It is suggested that this is

how babies begin to understand words as part of the sound stream they hear,

as they appear to group syllables together by recognizing which ones appear

together most often. Studies suggest that they use the same principle on

listening to music, being able to identify similar tones – although the debate
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is whether the ‘ear’ for musical groupings comes before the language group-

ings – I suspect the former. In addition, the existence of this potential innate

ability to group information, which, I suggest starts with face-to-face inter-

action, extrapolates onto grouping sequences of actions and experiences.

This provides some very sound support for the advice given to parents

and practitioners to sing to babies, to use rhythm, nursery rhymes, nonsense

rhymes, and so on with lots of rhyming tones which supports not only the

relationship, ongoing communication and future language development, but

the baby’s ability to literally as well as metaphorically ‘tune in’ to its world.

Babies like singing and it does not matter if the adult feels they can not sing –

babies are not critics! What they want and need is the reassuring sound of

their carers’ presence. Thinking about these issues further, it may also be that

it is the sound of the caring voice which may be even more soothing to a

distressed child than touch or facial expression – remembering that some

children neither invite nor offer cuddles.

Communication from baby to mother 16

Babies, of course, are not static in this scenario and communicate strongly

with their carers with both their facial expressions and bodily movements.

The wonderful synchrony that Trevarthen (1999) in his lifetime of research

on mother/child reactions has discovered, and describes so beautifully in his

writings, is composed of the mother talking and singing, with pauses to allow

the baby to make its own sounds and movements – it is a ‘conversation’

imbued with enormous emotional power and developmental beginnings.

The way that babies communicate is via facial expression, bodily move-

ments and eye gaze. Babies can close their eyes when it all gets too much for

them and they can begin to shift their gaze and turn their head so that they

can begin actively to ‘manage’ the flow of information to them. Nature has

done it for them at the beginning by the limitations in vision and that

hearing – although developed – is most efficient in face-to-face contact and in

the midline. Furthermore, it highlights the importance of an interest in faces

as one aspect of language production and development, and the implication

for children with autism who may not have this interest in faces means that

another facet of their growing difficulties may be coming into play. As vision

becomes more acute, head/neck and trunk control also develops, allowing a

wider range of response. Of course, carers need to be sensitive to what the

baby is doing and it is difficult for babies if their carer seems to misjudge and

mistime their interventions on a regular basis.
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Some thoughts on imitation

The Kugiumutzkis study we encountered earlier, focused on vocal imitation

but imitation itself plays a powerful role in the interactions between parent

and child in these early months. During this time, it is the parent/carer who

most often imitates what the child is doing, although Gopnik et al.’s (1999)

famous study of an infant as young as 42 minutes imitating tongue protru-

sion has to be born in mind. In Chapter 3, I mentioned the anomaly between

this observation and the knowledge that infant visual acuity seems to con-

tradict the ability to perform such an action. While not everyone has man-

aged to replicate Gopnik et al.’s findings with these very young human babies,

there is general agreement that imitation is one of the ways in which infants

do get to know someone else and is a powerful learning tool both physically

and socially throughout the life span – not just in infancy and childhood.

When thinking about the role of imitation, we have to remember that

humans are not the only imitators and imitation has been broadly observed in

infant apes and monkeys. Myowa-Yamakoshi et al. (2002) in their study of

neonatal chimpanzees found that at 7 days they could both discriminate and

imitate familiar human facial gestures such as sticking out the tongue and

mouth opening. However, by 2 months old, these chimps no longer ‘imitated’

the gestures but began to ‘perform mouth opening frequently in response to

any of the three facial gestures presented to them’. They suggest that neonatal

facial imitation is most likely an innate ability, ‘developed through natural

selection in humans and in chimpanzees’. Another study which suggests that

imitation might be innate is that of adults who have damage to the frontal

cortex which then means they lose the ‘inhibiting’ role of the cortex and find

themselves imitating others in an ‘unintended and automatic’ way (Kins-

bourne, 2002). Gallese (2001) also notes such a finding, including patients who

have damage to the orbito-frontal cortex who will imitate an action rather than

the actual movements. If we turn this around in infancy, the frontal cortex is

not mature and so the tendency to imitate is not constrained and this finding

also reflects the way children in the second year begin to be able to imitate

goal-directed actions, tying in the maturation of this part of the brain.

Imitation is also used as a powerful form of learning. In Japan, an

apprentice sushi master will be observed for up to three years before being

invited to make his first sushi (de Waal, 2001) – the point being that watching

something over and over again allows action sequences that are remembered

to be used very much later, when the opportunity arises to carry out the same

task. Just think of how often a child watches their carers doing something –

and that it is usually around 12–14 months that the child will want to speak

on the toy telephone and later there is a surge in wanting to ‘copy’ those daily

household activities.
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What may underpin imitation is both the existence of mirror neurons

and canonical neurons (see Chapter 2) which activate when either an action

is observed or the movement of body parts with the particular point being an

implication of agency.17 What these neurons fundamentally do is to allow a

‘match’ between what is seen and the establishing of a pattern of action

within the observer’s own motor/sensory system. Subsequently, when the

observer carries out the action, there is also a secondary match between the

actual action and the one observed, so strengthening the neural connections

as well as registering the accompanying sensations of whether this feels good,

‘OK’ or not very nice. I find it interesting too, that some facial and vocal

actions have a strong degree of ‘contagion’ about them, for example, if

someone is yawning, it is almost inevitable that we find ourselves yawning

too. Consider that opening the mouth is one of the very first mouth move-

ments (and one that the babies copied from Meltzoff, 1999), and it may be

that such an action has very deep roots indeed! Laughter, too, is often con-

tagious and it is difficult to remain impervious to it. Carers spend a great deal

of time reinforcing a baby’s happy feelings and accompanying laughter and,

again, this may be a way of establishing positive feelings/facial recognition

and positive multimodal sensory experiences for the baby, which in turn

reinforce the likelihood that an action may be repeated. As adults, as Rizzo-

latti et al (2002) points out, we still have a strong tendency to imitate

observed actions – as he says, when people watch a boxing match, they often

imitate the arm movements of the boxers. What Rizzolatti does not say,

however, is that this does not apply to all observed actions as we rarely

see people copying the leg movements of footballers while watching, so hand/

arm and face movements may hold particular significance innately.

Meltzoff (2002a) who has written and researched extensively on the topic

of imitation, also suggests that babies use imitation to keep track of people.

He and his colleagues carried out an interesting study which fundamentally

tried to assess how babies can keep track of people coming and going – and

found babies used imitation to do this. This is such a fascinating study that it

is worth explaining in detail as follows.

Infants of 6 weeks were presented with mother and a stranger coming

and going in front of them. Mother would appear, show a gesture (for

example the famous mouth opening) and then go out. The stranger would

come in, do another gesture and go out again. The babies tracked the

entrances and exits and imitated each person without difficulty. However, if

mother and stranger ‘surreptitiously’ changed places, the infants became

confused – new person in old place or same person with a different appear-

ance? Meltzoff (2002a: 26) says that the babies sorted it out as follows: ‘Infants

stared at the new person, stopped behaving and then intently produced the

previous person’s gesture.’

Meltzoff and his colleagues surmised that it is not just appearance and
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where someone is that gives clues to who someone is but also the actions they

do. The particular implication for carers is that babies with many people

around them may find it more difficult to sort out who is who – especially if

there are more than two or three people who give primary care. It may well be

that the familiar sound, face and actions of someone who is their main carer

will also help babies to have a ‘baseline’ which makes it easier for them to

separate out other adults and older children they encounter. Meltzoff’s

findings also show that at 6 weeks of age, the babies have remembered the

previous action – so much for babies not remembering under 2 years! The very

famous seminal ‘still face experiment’ (Murray and Trevarthen, 1985; Tronick

et al., 1978) also demonstrated that there is an ‘expectation’ in even very

young infants that there will be some kind of similarity between the way that

they are behaving and their carers, and babies are certainly more responsive

to people who imitate their expressions, coos, burbles and so on (Nadel,

2002). What we must also bear in mind is that the studies show that babies

then respond to their being imitated, so that imitation presents a ‘round’ of

communication involving expression, sound and emotional quality. How-

ever, Nadel also quotes a study which demonstrated that infants respond

differently to live and delayed video feedback of their own movements. At 3

months, the babies preferred the online feedback while at 5 months, they

preferred the deferred feedback (or at least showed more interest). Nadel

suggests that at 5 months the babies had already formed a primary repre-

sentation of the body self and so were more interested in external stimuli.

This is particularly interesting because babies become almost compulsive in

their efforts to reach and grasp between 6 and 9 months, indicating a surge in

interest in the external world. In addition, a study by Gergely and Watson

(1999) suggested that mental age matched children with autism seemed to

prefer a perfect computer-generated match of their hand movements while 2-

year-old ‘control’ children preferred imitation of their movements which was

not quite so ‘perfect’, echoing to some degree the Nadel study.

To become aware of being imitated and to act on it does not seem to occur

before around 14 months18 – so imitation serves as a communication tool

supporting turn-taking in these early weeks and months, but not yet a

‘knowledge’ of what being imitated is.

Imitation remains a powerful part of human behaviour becoming more

subtle and abstract in its manifestations. Close friends/partners often mirror

one another’s gestures, unconsciously shifting position to echo the body

attitude of the other, thereby enhancing the sense of mutual understanding.

Counsellors and therapists echo back to clients some of their words and

phrases in order to establish that the client is both heard and potentially

understood often changing tone, pitch and pace of voice to match. Singing in

unison is a type of imitation as the sharing of the same words and phrases

engenders a feeling of closeness and bonding. We listen to and attempt to
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reproduce the sounds of those around us. Fans of pop stars or football players

echo hairstyles, mannerisms and style of dress in order to feel a part of the

person they so admire. Imitation in all its forms engenders a feeling of clo-

seness and belonging no matter how superficial or distant from the source of

need. Imagination becomes part of imitation as in psychodynamic therapy

for example, people are asked to imagine themselves in the role of another in

order to understand the behaviour and motives of the other – so echoing

in sophisticated form the imaginative play of children, which is discussed in

Chapter 7.

Getting a little older

Between 7/8 and 12 months, imitation shifts in emphasis as the infant is

beginning to copy the adult’s actions, and, even more cleverly, actions and

context are being ‘put together’ in the child’s behaviour, such as, waving ‘bye

bye’ appropriately, trying to hold a spoon, manipulating objects in order to

examine them, showing and pointing. However, this putting together can

also imply a very early separating out between self and other as the child

practises observed human actions upon ‘objects’ (that is, animate or inani-

mate). This gives the child repeated opportunities to experience what doing

the action of another feels like – built on the experience of previous months

when the child was mainly imitated by the carer allowing the visual and

sensory integration of action/response. This shift also provides an interesting

link between the other changes that are occurring at this age, and this par-

ticular period is marked by the emergence of some profound changes which

are particularly crucial for ongoing development.

Table 4.2 provides a general overview and I have indicated how the

various shifts may be linked together.

I want to particularly discuss the following three items, but dealing with

1 and 2, first:

1. emergence and development of shared interaction/social referencing

allied with possible basic understanding/linking of emotions and

actions in others;

2. emergence of declarative and imperative pointing – often synchro-

nized with vocalizations which appear important for later develop-

ment of speech;

3. ongoing brain maturation – evidence of ability to remember location

of hidden objects and that out of sight objects still exist

The emergence of shared interactions and social referencing is intimately

linked and coincidental with the emergence of declarative and imperative
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Table 4.2 Shifts in skills and abilities 7/8–12 months

a) Refinement of facial

recognition – links with (b)

and (h) and supports (i) and

(f)

b) Emergence of stranger

anxiety and discrimination of

attachments – links with (c),

(l) (i)

c) Beginning of concept of

object permanence – links

strongly with (d) and

supports (i)

d) Ongoing brain maturation

– evidence of ability to

remember location of

hidden objects – especially

links and supports (b),

especially (c), (j), (i), (k), (m),

(n) and (o) but is framework

for all ongoing changes

e) Earliest emergence of

‘mark-making’, that is,

through hand movements

on tables with available

resource, for example, food –

links with (f) (t) and supports

(m)

f) Expansion of sensory world

through greater mobility and

introduction of new tastes,

visual and hearing acuity –

supports (k), (i), (l), (q) and

(t)

g) Able to localize source of

sounds from behind – links

with (f) and (m) – supports

(h)

h) Refinement of vocal

matching to home language

– babbling becomes attuned

to its rhythms. Some

children may understand

about 10–25 words and two-

word ‘couplets’, for

example, bye bye, pat

hands, upsy daisy – links with

(f), (g) and (l)

i) Emergence and

development of shared

interaction/social referencing

allied with possible basic

understanding/linking of

emotions and actions in

others – links with (k), (l),

(h), (a), (j) and (b)

j) Emergence of declarative

and imperative pointing –

often synchronized with

vocalizations which appear

important for later

development of speech

k) Imitation becomes more

proactive and relates some

gestures to appropriate

context, for example, raising

arms to be picked up,

waving when leaving or

seeing others leave – links

with (i), (l), (j) and (m)

l) Increasing sociability and

expression of feeling states

through facial expression,

bodily movements,

vocalizations – links with (j),

(i) and (k)

m) Can cross midline of

body, that is, able to transfer

objects from one hand to the

other, and thumb/finger

pincer grasp develops

between 7 and 9 months –

supports the ability to play

hand games and imitate

carers – links with (k)

n) Increase in mobility –

crawling, pulling to stand,

first steps (for some) –

combines with emergence of

simple depth perception in

most children by 12 months

– this supports all aspects of

development

o) ‘Parachute reflex’ usually

appears around 8–9 months

and fully present by 12

months – the last ‘postural

reflex’ to occur – links with

(n), (s), (t) and (u)
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pointing. The reason these skills are so important, is they mark a qualitative

change in the way the infant views the world and, secondly, the ability to

point has implications for children with developmental delay, specifically

autism. In the early weeks and months of life, the baby is in virtually constant

contact with its carers and during this time the baby will have not only close

interactive and, hopefully, synchronous relationships with its carers, but the

carers will also, instinctively and naturally, have been pointing out objects of

interest, calling the baby’s attention to events, other people, pets, and so on.

In the meantime the baby is gradually gaining more control over gross and

fine motor movements, visual acuity (including a more refined recognition of

upright, human faces), localizing of sounds and general mobility. During this

particular phase there is also a surge in brain activity, and all these factors

combine to produce a truly wondrous shift in the baby’s understanding of self

and other. The change is that the baby has its first inklings of ‘you, me, we’. I

have found that, no matter how often I teach this or read or write about this

phase, it never ceases to fill me with wonder as to how this revelation comes

about. I do not think anyone really knows how it happens – but it does. The

baby realizes that it can draw someone’s attention to something that it is

interested in – it is the first major step towards a theory of mind (TOM)19

(Leslie, 1987), which is basically an understanding of other people’s mental

states, that they have beliefs, desires and intentions that underpin their

behaviour. The baby uses a new-found skill of pointing (which obviously has

to be allied to physical development with the ability to control the arm

movement into the desired direction and related hand/finger ability20) and

points in one of two ways. The first is ‘imperative’ pointing, which is really ‘I

want’ – such as pointing to bottle, cup or teddy bear. The second is the more

important in a sense, and that is ‘declarative pointing’ whereby the child

points to something of interest in order to draw another’s attention to it –

such as a pet, bird, balloon, and so on. What is crucial about this ability to

point to a shared interest is that this is something that retrospective analysis

of the behaviour of children with autism illustrates they cannot do. They can

‘imperative point’ but seem not to point in order to share interest. In essence,

p) Most babies will begin to

use both eyes together and

judge distances and grasp

and throw objects with

greater precision – links with

(n), (m) and (j)

q) Increasing curiosity allied

with growing motor and

visual coordination – links

with (l), (k), (j) and (d)

r) Ability to ‘creep’, that is, as

crawling but with trunk off

the ground – links with (q)

and (s)

s) Often able to sit from the

standing position – links with

(r) and supports (n)

t) Can begin to sit for long

periods – links with (q), (s) –

supports (e)

u) May stand for a moment

without support – links with

(o), (s), (q), (r), (n) and (f)
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even imperative pointing illustrates some degree of understanding that

someone will know what you want but there is a subtle difference in knowing

that someone else might share a feeling of interest, even though the child

would not be able to describe it in this way.

This ability to point to shared interest is allied to social referencing. This

is when the child looks to the carer to assess their response to a new person,

toy, event, and so on. In other words, the child literally looks to the face of

the carer to assess whether something is to be welcomed or avoided. This

provides a link between what the carer feels and what the child then might

feel, and so, in my view, also provides the first step towards the later under-

standing that someone may have likes and dislikes different to one’s own. As

so often happens in development, we need to experience a ‘baseline’ on

which we can then build more complex and sophisticated concepts. The

baseline in this case is that the child is imbued with a shared feeling that has

been activated by a specific reference to the carer’s reaction to an individual

situation. This is more than the general sharing of joyful interaction when

playing a game together or having a ‘conversation’. This brings in a ‘third

party’ whether it be a person or anything else. It is not just child and carer but

child, carer and another/object. The other aspect of this amazing ‘triangula-

tion’ is that the child is also getting the sense of ‘I’ as separate from another.

The child, as we see in the next chapter, is being imbued with the emotional

resonance of being with their particular carer(s) and how that feels, and

towards the end of the first year has formed a particular and individually

specific type of attachment to them, which in turn also represents the child’s

burgeoning view of the world. The child has already formed a behavioural

strategy to ‘cope’ with this reality within the context of its available and

highly limited repertoire for understanding the meaning of the behaviour of

others. The child’s sense of self is beginning to emerge and it is a sense of self

which is now not only being built on the type and quality of physical and

psychological interactions between the child and carer, but also on a sense,

which will become increasingly more prominent, of a separate and individual

identity. It is no accident that this shift towards social referencing and sharing

of information also occurs when facial discrimination is more acute for

human faces and thereby the emergence of ‘stranger anxiety’, which, inci-

dentally, appears to relate more to human strangers than other babies or

children (Hobson, 1997), and ‘language’ is emerging through tuneful bab-

bling which is in the rhythm of the home language. All these combine to

make a sense of both identity and separateness – a core facet of the human

understanding of self.

Finally, I want to discuss the third highlighted item in the chart: ongoing

brain maturation – evidence of ability to remember location of hidden objects

and object permanence. Once again, this identifies a crucial shift in the

understanding of babies and we need to think a little about what leads up to
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this momentous discovery which not only brings in the importance of

memory, but also coincides with infants beginning to develop the concept of

object permanence, that is, something out of sight still exists. This is when

babies enjoy the endless game of throwing things out of their pram or high

chair and begin to look for it and wait for you to give it back to them, over

and over again. Before this particular 7–8 months phase, they tend not to look

for the fallen item. Atkinson (2000: 39) states that by 6–9 months infants are

‘compulsive reachers’ and Schore (1994) also notes studies that demonstrate

infants during this period are engrossed with ‘tactually capturing’ objects.

Such studies imply both a curiosity about the world and motivation, being

helped along by the infant’s propensity for ‘canalizing’ behaviour, which is

when children seem to have a compulsive urge to practise a skill as soon as it

emerges. Hadders-Algra and Forssberg (2002) also discuss the ideas of Gottlieb

(1991) who stressed two particular points of relevance here. First, Gottlieb

considered that, within the brain, all the interactions between neurons,

groups of neurons and functional areas will mutually influence one another

and, second, he drew attention to the part played by simply being part of a

species and having behaviour that is specific to that species and how this

could also play a ‘canalising role’ by exposing the individual to particular

experiences. To sum up, once an infant or child acquires a skill they want to

repeat it over and over and in turn this ‘urge’ helps 21 form the particular

wiring pattern for that activity.

Researchers have also noticed the particular intensity of the play with

objects during this phase which coincides with the finding that children are

apparently more preoccupied in their play with objects than in social play

(Hobson, 1997). Anyone who has watched a child drop an object repeatedly

at around 8 months of age will recognize all the behaviours and intensity

described. This example is particularly interesting coinciding as it does with

the emergence of object permanence so there is both a physical pattern of

being able to ‘let go’ of an object with purpose and an awareness of the object

itself when the child looks for it. In addition, the episode of ‘compulsive

reaching’ may also be a way for the child not only to learn to coordinate

hand/eye movements but also to learn how to reach for an object if some-

thing else is in the way. Diamond and Lee (2000) noted that children of 7

months could sometimes fail to reach an object because they will withdraw

their hand reflexively if something else is in the way and they brush against it

– which incidentally links with brain maturation as the development of the

frontal cortex allows for inhibition of some of the more reflexive actions

thereby allowing purposeful activity. The links with vision are powerful as the

infant learns about the size of objects and the need to adjust hand and arm

movements plus length of reach or locomotion in order to acquire the desired

object. It is also noteworthy that between the ages of 8 and 11 months,

‘normally’ developing infants appear to show a greater increase in looking
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longer at objects before they reach for them (Atkinson 2000) than either

younger or older children. From careful studies of the way in which children

in this age range reach for objects, it appears as if this extended looking time

is the beginning of more sophisticated ‘planning strategies’. It marks, too, the

shift between information gained by the child primarily through taste and

smell, to a greater emphasis on visual and then auditory information as

language becomes more prominent. Furthermore, the ending of this ‘exten-

ded looking’ period ties in with the beginning of Schore’s (1994) concept of a

practising period, that is, from 10–12 months and lasting until 16–18 months.

As he says, this period also overlaps with Piaget’s ‘5th stage of sensorimotor

intelligence’ which signals ‘the cognitive ability to represent the self and

external causation’ and also links with when patterns of attachment can also

be reliably inferred. Schore points out that as early as 1971, Kagan suggested

that the capacity for ‘active thought’ develops at the end of the first year.

With all this in mind, it would suggest, if we follow my premise that all

development is logical, that such ‘extended looking’ times are the precursors

for a shift in more sophisticated information processing, implying a temporal

understanding of more causal relationships rather than a straightforward

‘do/result’. This also brings in the growth of working memory so that infor-

mation processing can begin to be built on a greater ability to ‘hold in mind’

current information. Incidentally, the hippocampus is thought to reach

maturity by age 1 year.

A study described by Wellman (2002) carried out by himself and a col-

league demonstrated that infants as young as 6 months understood reaches as

object-directed, as motions towards a target. There is a shift which begins in

this age range and parallels the emergence of more purposeful imitation,

towards goal-directed, activity supported by greater mobility, visual acuity

and range of hearing, and which seems to transfer over time to expectations

of goal-directed actions in others. Gergely (2002) presents a range of studies

which indicate that at 9 months of age, a qualitatively new level of under-

standing of goal-directed action develops in infants, which links with other

key shifts in development in this age range, such as social referencing and

shared attention outlined above. As we can see, from the foundations of

understanding the properties of objects, intentional reaching and ‘letting go’,

seeking and finding (a concept which continues well into the pre-school

years) and sharing experiences combine to form the framework for under-

standing the intentions of others. The game of ‘peekaboo’, with its links with

something being there when out of sight – and being the same object – with

fun and shared experience, is one which often attracts babies from their

object play and provides, through this simple procedure, a link between

emotions and the learning of concepts.
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Seeking and finding

A way that demonstrates babies can begin to look for an object which has

been hidden in a different place has been through the famous ‘A not B’ test

which I describe below.

The baby is shown an attractive toy which is then hidden under a cloth

‘A’, in full view of the baby. Babies can usually retrieve the toy in this situa-

tion. Next, another cloth, labelled ‘B’ is placed next to cloth ‘A’. The first

action is repeated several times and then the toy is placed under cloth ‘B’.

Between the ages of around 9 and 12 months, babies will search cloth ‘A’,

first, and some will look at ‘B’ but then go back to searching under cloth ‘A’. If

babies are allowed to retrieve the toy immediately, more success is achieved.

However, by about 1 year, most babies will search under ‘B’. This indicates

that babies have managed to hold a representation of the toy long enough to

remember where it was hidden, when put in a different place. If this might

not seem such a ‘big deal’, think about when you are trying to find your

misplaced car keys. You look in the familiar places first. However, you do not

think the keys have ‘vanished’ – or at least you hope not – and you begin to

search until you have the ‘aha’ moment when you find them in your pocket.

This ability to find something that has been hidden in a different place also

identifies another skill, that of memory which is a fascinating topic all of its

own and to which we now turn for a brief discussion.

We appear to have two types of memory – long-term and short-term, or

as it is more often called ‘working’, memory. Long-term memory is itself

divided into explicit or declarative memory and implicit or ‘unconscious’

memory which includes procedural memory. People who because of trauma

or illness lose short- or long-term memory can often still learn a skill which is

procedural memory or still remember how to do a task such as knitting, riding

a bike or tying shoe laces. This helps us realize that memory is not a single

item nor is it processed in only one area of the brain but in many areas, and

we have many memory systems which serve the basic framework outlined

above and in Figure 4.1.

It is important to remember that emotions help us choose what to

remember from the amount of sensory information that surrounds us and it is

also important to remind ourselves that sensory information is a mix of

information from all the senses that are working and to whatever degree. Our

initial feeling responses will help attract and maintain or lose our attention

and so will influence what we remember. The sorts of information we

remember in our ‘autobiographical memory’, which deals with our own

events and experiences, will also be influenced by culture. Smith (2005)

points out that Americans remember experiences directly related to them-

selves while the Chinese appear to remember more social experiences.
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A mention about ‘working memory’22 which is an essential process

allowing us to retain minute-by-minute information so that we can, as Smith

(2005) puts it, lend coherence to experience. Without it we would be slaves to

the moment as, for example, we would be unable to remember someone we

had spoken to a short time before. It reminds me of babies who cannot yet

hold the information about the fallen object long enough to realize it is still

there and they can look for it. As the infant brain matures, so the capacity to

remember the ‘out of sight’ increases. When babies acquire this as outlined

earlier, parents speak of ‘velcro’ babies who follow them around everywhere.

The baby has this new knowledge and so, I believe, rehearses the information

by following the parent around almost as if checking this out – as well as

expanding their horizons as they move around. Incidentally, this also

demonstrates the importance of emotions as it is the baby’s need to be with

the carer, to be safe and secure, that provides the context which gives the

baby the impetus to follow the carer and, in so doing, discovers that their

carer exists in the same way in different environments.

I must also point out the importance of autobiographical memory in its

role as part of identifying a sense of self. This memory provides the thread

Figure 4.1 Memory
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that links our existence in the past as well as the present. It is interesting that

our capacity to point to our bodies not only links with the recognition of a

‘self’ in a mirror but also is in close ‘timing’ with the emergence of language

so that the knowledge of a physical body that ‘belongs to me’ also begins to be

linked to a ‘me to whom things happen which I can talk about’. In old age

or through trauma or disease, when working memory is lost, long-term

autobiographical memories can still exist but these can become confused and

out of synchrony as there are no longer the links with what is happening in

the here and now. Perhaps this is why in dementia, the self – or, rather,

knowledge of the self – becomes increasingly blurred and knowledge of

people in the present becomes confused with those from the past. Interest-

ingly, too, some studies have found that some people with profound

dementia could not recognize themselves in a mirror (Postal, 2005).

Summary

Nobody really knows how babies understand their world, but what is cer-

tainly evident is that babies do have ideas about how things should behave

very early on, and we revisit this in Chapter 6. There is a lot of data about

what infants appear to know at different ages, but how they learn these things

and what may be innate is still a source of much debate, as is the reason for

differences in both the rate of achieving common skills and abilities and the

variation in degree. For example, a paper by Sigman and Capps (1997), dis-

cussed by Trevarthen et al. (1999), speculated that the differences in joint

attention so notable in other research, was felt to be accounted for in some

measure by differences in IQ and developmental level. A personal view is that

much early learning is centred around the interactions and comings and

goings of carers, siblings and, possibly, pets as the sight, sound, smell, feel and

taste of these highly consistent and persistent interactive experiences provide

the multimodal information on which initial concepts may be based. In the

very first weeks, it is almost entirely the experiences the carer provides that

shape the first shadowy awakenings of understanding. Gradually, the baby

becomes part of the wider family, friends and neighbourhood, and as the

baby is participating, observing and absorbing information – the baby is an

active agent. The world becomes full of variety but at its heart remains the

anchor of the child’s existence, the base on which all subsequent information

is built, the child’s primary carer. We recognize that familiarity and con-

sistency is important and find support for this in research not directly asso-

ciated with the topic. For example, there has been a finding that babies as

young as 2 months of age can remember the arm or leg movement they had

made23 to activate a mobile after an interval of one or two days. However, the

crucial thing is that these babies could not recognize the mobile if even one
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aspect of it had been changed (Bauer, 2002). It seems as if these very young

babies are unable to realize it is the same mobile and have to become re-

familiarized with the changed mobile in order to recognize it again. This

factor perhaps ties in with Grossberg et al.’s finding (2001) (also mentioned

later on) that neonates appear to see partly hidden objects as disjointed parts

– not pulling the information together until 2–4 months old, when the visual

system is also developing rapidly. All these factors strongly suggest that in

these early months repetition and familiarity help the baby sort out and

retain information and so ‘carer consistency’ along with familiar objects and

routines in tandem with novelty and exploration would seem to me to be a

crucial part of a process which envelops social, emotional, physical and

cognitive learning.
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5 Emotional and social
well-being

The hunger for love is much more difficult to remove than the hunger for

bread.

(Mother Teresa)

A baby is born with a need to be loved – and never outgrows it.

(Frank A. Clark)

Love is the most important thing in the world, but baseball is pretty good too.

(Greg, age 8)

A child watches another laying out small animals and people on a table,

carefully adding fences and buildings. After a few moments the first child

comes and knocks over the small world, so painstakingly created. Another

child bangs her head hard on a table and retreats into a corner, arms about

herself. Yet another approaches two others playing, they make it clear they do

not want another playmate and the child skips off to find something else to

do, seemingly unconcerned.

All these children are behaving in a way which gives a clue to how they

feel inside. In a sense, it does not matter too much what the label is – jealousy,

lonely distress or happy confidence – what matters to them is what they feel

and what they do to cope with those feelings. In other words, they have a

general strategy to cope with the day-to-day ups and downs that they

encounter. Such strategies are led by their feelings founded on their experi-

ences and shaped by their ability to make sense of those experiences – in

particular a ‘push’ to make unpleasant feelings go away and feel ‘better’ inside

– strategies which, even as adults, we all adopt in one way or another no

matter what the circumstances might be. The strength or otherwise of our

emotional health will influence the level of tolerance to minor and major

upsets and our ability to overcome them, as well as the type of strategies we

will bring into play.



What is emotional well-being/mental health?

In 1995, an NHS Health Advisory Service workshop1 drew up a definition of

mental health in young people, identifying four key capacities as the ability to:

* develop psychologically, emotionally, intellectually and spiritually
* initiate, develop and sustain mutually satisfying personal

relationships
* become aware of and to empathize with others
* experience and integrate psychological distress without it hindering

development.

Interestingly, this workshop is one of the few that mentions a spiritual

dimension to mental well-being and it is also interesting that Maslow’s (1943)

famous ‘hierarchy of needs’, which is usually depicted as having five levels

(see Figure 5.1), has seven. The final two are the ‘need to know and under-

stand’ and ‘self-transcendence’ which is usually interpreted as spiritual needs,

reminding us that we are potentially beings who want to know what our place

and purpose is in this world. What Maslow’s hierarchy clearly illustrates is the

importance of emotions and that without feeling physically and psycholo-

gically safe and secure we do not progress. It also suggests that the taking

away of opportunities at ‘higher’ levels can also make us regress to an earlier

stage and the lack of opportunities may make us ‘stick’ on a particular level.

For example, troubled children may not learn to their full potential because of

their constant state of anxiety about their circumstances.

The Primary National Strategy (2006)2 supplies the following as being

important for personal, social and emotional development:

* being social
* being close
* being me
* having feelings
* having friends and relationships.

The original Birth to Three Matters Framework in the aspect: ‘A strong child’

talks of the child having a ‘realisation of own individuality’, ‘experiencing

and seeking closeness’, ‘developing self-assurance’ and a ‘sense of belonging’.

All of these emphasize the sense of being an individual secure in their

separateness as a self but also confidence in relationships and their place

alongside others. This is not intrinsically an easy task and in the previous

chapter we saw some of the ways in which all these attributes and beliefs

begin to come about.
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Emotions/feelings are not only an aspect of development but are central

to every part of it. Nussbaum (2001), for example, begins her book on the

intelligence of emotions with the words ‘Emotions shape the landscape of our

mental and social lives’ and if emotions are the shapers of our own personal

‘mental and social lives’, then it follows that emotions permeate how we

behave to one another, how we understand such behaviour and what

meaning or significance we ascribe to both our own and others’ actions. What

is interesting and perhaps surprising is that when we think about emotions

and behaviour, the fundamental range is quite limited and can be observed in

other mammals. Primates can, for example, deceive each other. An example is

of a female chimp being groomed by a ‘lower order’ male chimp behind a rock

so that the lead chimp could not see what was going on (Zimmer, 2003).3

Although humans appear to have a more complex range of emotions,

nevertheless I suggest that even the cruellest behaviour has its roots in one or

more fundamental emotions such as fear, rage or sadness. What perhaps does

differentiate us from our mammal cousins and other creatures is our ability to

reach out beyond the immediate confines of our environment through our

speech, writing, art and thought. We do have the capacity to recognize our

self as a self, to think beyond our selves, to reflect on who we are and the

possible purpose for our existence. It is these questions that can take our

minds into abstract places without time or physical constraints. In the early

years, in tandem with a growing realization of self as person, there develops

the ‘theory of mind’ which we encountered briefly in the previous chapter

and which has been described by Perner and Lang (1999) as a ‘conceptual

system . . . with which we can impute mental states to others and ourselves,

that is what we know, think, want, feel, etc.’. As well as reaching into our own

minds, we reach into the minds of others and we begin to do this in our

pre-school years.

Figure 5.1 Theory of needs
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Through this extending use of mind we also can ‘move on’ our emotions

where they can transcend far above immediate need. But – and it is an

important but – we do not reach this stage without having literally ‘lived

through’ the acquisition of the skills and aptitudes we require in order to be

able to survive within our own human societies and that the emotional tenor

of such living will dictate how far we can move from self-absorption to self-

reflection. However, the external manifestation of our emotional inner lives

will depend also on culture, ability and opportunity.

In essence, feelings are the internal responses aroused by a situation with

different parts of the brain organizing the bodily information into the

‘emotion’. Cultural norms ‘name’ the emotions while both social and family

norms, as well as maturational level, influence their level of acceptance,

variety and type of display (see Figure 5.2). Sadness and happiness appear to

have different pathways and different hemispheric activity – the right

hemisphere more involved with the processing of negative emotion and the

left, that of positive emotions. Behaviour is driven by experiences and shaped

by the strategies which are learned from the earliest days in an effort to deal

with the internal feelings. These strategies arise from the patterns and net-

works of connections between the senses and the mediating brain – resulting

in the ongoing sense of self as an ‘active entity’.

A brief note on gender and emotions

Females frequently express emotion more intensely than males but this does

not mean that males feel any less intensely, although frequently and erro-

neously expression is equated with depth of feeling. For example, Marzillier

and Davey’s (2004) study on disgust, which is one of the basic emotions,

noted that while males and females did not differ on the emotional profiles

provided by their reactions to both primary disgust items and more complex

disgust items,4 females responded more intensely across all the negative

emotions. The widely acknowledged ability of females to talk about their

feelings more should also not be confused with a notion that all females are

naturally more ‘empathic’. They have a greater biological predisposition to

understand facial expressions more easily, and young girls often have a strong

‘nurturing’ tendency, expressed through play, and learn to manage their

emotions in social situations earlier than boys. Experiences, however, can

support, enhance, diminish or ‘skew’ this ‘natural’ tendency. For example,

girls (and women) can frequently adopt more ‘psychological weaponry’ when

wanting their own way or in expressing anger, dislike or disapproval, such as

targeting someone else’s self-esteem.

However, there is a very real reason to consider gender differences in all

aspects of development, irrespective of the fact that within gender differences
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can also be very great. Animal studies have identified that stress can have

different effects on males and females, and so there may be biological gender

predispositions to react to stress in different ways. The significance is that

signs of stress or distress in males and females may manifest itself differently

and, indeed, there is increasing information regarding the validity of this idea

when considering manifestations of depression, anti-social behaviour, suicide

rates and drug and alcohol abuse.

Early emotions

The generally accepted range of ‘basic’ emotions are sadness, fear, anger,

happiness, surprise and disgust, and many of the more complex emotions, for

example guilt, jealousy and pride, are thought to be subtle variations,

Figure 5.2 A representation of the influences on behaviour

106 CHILD DEVELOPMENT 0–8



enhancements and mixtures of these – comparable perhaps to the basic

palette of colours whereby there are only three primary colours – red, blue

and yellow and yet from these an amazing range of shades can be produced.5

As we know, babies are not passive beings but express their feelings in a

very real way. We have already talked about distress but babies obviously

show signs of contentment, pleasure and joy. However, whether emotional

expressiveness and basic feelings are broadly the same in babies as adults or

whether there is developmental change over time is the subject of much

debate and research. Oster (2005) outlines broad areas of agreement among

researchers from different theoretical perspectives as follows:

* Affective communication plays ‘a crucial role in early social, emo-

tional and cognitive development’
* Infants are ‘pre-adapted for social interaction’
* Infant facial expressions and other expressive behaviours have a

biological basis
* Cognitive development and experience ‘also play a role in the ela-

boration and refinement of emotions and emotional expressions’

Oster (2005: 262) summarizes the debate thus: ‘disagreements have focused

primarily on the nature of the information we can infer from infant facial

expressions and the nature of developmental changes in facial expressions

and emotions’.

The arguments about what can be discerned from an infant’s expressions

has a very real application in the life of the baby and young child as it is only

through our understanding and interpretation of what their facial and bodily

signals may be telling us that we are able to discern what a child is feeling and

later what they may also be thinking. We then respond according to our

interpretation of those signals, and this is the mechanism by which we frame

the relationships we have with the child and, crucially, the ‘correctness’ or

otherwise of our interpretation, and thereby our response, will result in the

child’s reaction – contributing over time to the child’s ongoing emotional

state and burgeoning sense of self. As adults, we also constantly infer ano-

ther’s state of mind not only from what someone says, but also from a triad of

facial expression, body posture and behaviour. These arguments also bring

home to us how much we rely on expression/body language in order to

communicate throughout our daily lives, which is why a lack of under-

standing of facial expression and eye gaze can be so devastating.
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Back to the brain: making links

As we know, the brain processes all information, with facial processing and

emotional expressiveness forming a key part of deciphering both what the

world is like and what it feels like to be ‘me’. Panksepp (1998); Panksepp and

Panksepp (2000) also provides a strong evolutionary perspective indicating

that, in his view, emotions are founded on deep, organic, neural activity

within the brain. He notes that an area within the mid-brain – associated with

consciousness/awareness, the periaqueductal gray (PAG),6 which has some of

the richest and most widespread connections with other parts of the brain – is

more active in the early days of life and he sees this as the source from which a

variety of core emotional ‘states of being’ could emerge. He feels these ‘core

areas’ are the fundamental part of experiencing emotions based on the

ancient ‘gifts’ of evolution rather than focusing only on the pathways of

bodily information to ‘higher’ neocortical areas. In other words, he suggests

that emotions are part of humanity in a truly fundamental sense and higher

cortical structures are not essential for the experiencing of emotion. This

brings into focus the potential reality of the internal experiences of babies and

the links with what we know about early brain development and key struc-

tures within the brain. In Chapter 2, we encountered both the cerebellum and

the amygdala, and this latter structure has strong connections with the areas

in the brain which subserve memory, the body’s ‘status quo’ and the planning

and organizing parts of our brain. Many studies identify the amygdala’s

crucial role in the processing of emotions but especially fear and anxiety, for

example, Le Doux (1998, 2002), Blair et al. (2005), Morris et al. (1996), Wright

et al. (2002) and Vuilleumier et al. (2001). The latter study also identified

‘enhanced amygdala responses’ to emotional as opposed to neutral ‘sche-

matic faces’. This is pertinent when we consider the newborn’s well-

documented preference for looking at faces including schematic ones. This

study also suggested to the authors that ‘the amygdala utilises relatively

simple features to distinguish emotionally salient stimuli from neutral ones’

and that in spite of repeated presentations of these simple stimuli, while

showing some diminishing of reaction, nevertheless showed ‘sustained

responses’. The key point about this finding is that usually when we see

something frequently, we tend to lose or have diminished interest,7 so the

maintenance of interest in contrast to the usual findings illustrates that there

is something about emotional expressions that keeps us alert. While animal

studies are more robust in implicating the amygdala in both fear conditioning

and recognition, a PET study carried out by Morris et al. (1996) concluded

that the human amygdala is engaged in the processing of the emotional

salience of faces with a specificity of response to fearful facial expressions. It

was also noted that the left cerebellum8 was activated for fearful faces.
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Another study by Ashwin et al. (2006) on processing of anger faces by people

with Asperger’s syndrome stated that social threat captures attention and is

processed rapidly and efficiently and that angry faces ‘pop out’ in a crowd

compared to happy faces. They also found that the study group only differed

from controls when the situation was in ‘widely varying crowd sizes and

when faces were inverted’. This suggests that the noticing and processing of

angry and/or fear-inducing faces is very deep-seated in the human psyche and

impervious to some degree to dysfunction of generalized face-processing. An

interesting study by Cavanagh (2005) found that the amgydala became

activated (in adults) to blurry fearful expressions, supporting the notion that

even with poor visual acuity it is possible that we are able to react to fearful

faces. Cavanagh further points out that earlier studies showed the amygdala

responded to such images even in a brief masked presentation that subjects

do not report seeing and the right amygdala has even been shown to respond

to emotional facial expressions in a patient with no primary visual cortex and

no conscious visual experience. In other words, emotional expressiveness

may even be ‘sensed’ in some global way and that we notice an expression

even if not consciously aware of doing so.

This idea of awareness of facial expression outside a conscious appraisal

further supports the sensitivity we have for emotions and how, even as

infants, reactions and responses can be finely tuned. Dr Beatrice Beebe9 in her

work with mothers and babies has demonstrated, through freeze-frame video

recording, the speed of infant response to fleeting changes in expression.

Research by Muir et al. (2005) which has built on and made modifications to

the ‘still face experiment’ (Tronick et al., 1978) supports Beebe’s work by

demonstrating how infants as young as 3 months will react and respond to

changes in facial expression (for example, from happy to sad) as well as to a

still face.10 This also ties in with the research which has indicated that the

actual processing speed of facial processing is emotions first, then recognition

of a face and then whose face.

Such studies of the brain provide interesting perspectives on what may be

discerned as emerging in this chapter, that is, that there is possibly something

special about the awareness of negative emotions. Gerhardt (2005) explains in

depth how important love/affection is in order to ‘shape a baby’s brain’ and

the toll it places on the child when such affection is not forthcoming, but

there is one particular aspect which I want to explore and which, linked with

the brain studies, may provide a basic rationale as to why negative experi-

ences produce such a pervasive effect. It may also help to explain why early

years professionals have to work so hard with some children to turn negative

behaviour around.

To introduce these ideas, I give the following quote:
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our brain’s specialization for producing social responses seems to

have a bias toward negative situations, as though evolution placed a

premium on our ability to shrink in submission, bristle in retaliation

or retreat from others’ indifference. Some of us may register these

unpleasant feelings too frequently and in ways that are inappropriate

to the circumstances – to our detriment. Thus we perceive others as

critical, antagonistic or rejecting. Correspondingly our body states

register fear, reactive irritability or dejected withdrawal. Our brains

are like hyper vigilant sentries on duty in the dark, perceiving mal-

evolence in every rustle in the bushes.

(Brothers, 1997: 64)

A piece of information which links with the above comes from Damasio

(2003). This concerned a woman suffering from Parkinson’s disease, who was

part of a group being treated by a new method of passing a low-intensity,

high-frequency electrical current via the brain stem. On the occasion in

question, a current was sent 2 mm astray and produced a rapid response of

devastating sadness, sobbing and crying followed by verbal expressions of

desperate sadness and worthlessness in the patient – who, incidentally, had

no history of depression or any other psychiatric illness. The area activated in

the brain stem11 was one which produced a set of motor responses involved in

manifesting the signs of sadness which was followed by feelings of sadness

and then sad thoughts – which in turn compounded the feelings of sadness.

This rare and intriguing experience strongly illustrated that feelings come

before thoughts and that bodily expression of feeling also induces, or at the

very least is parallel with, accompanying feelings. Damasio also quotes studies

by Paul Ekman who asked volunteers to move their facial muscles in certain

ways which – unbeknown to the subjects – displayed anger, fear and so on.

Needless to say, the feelings that normally accompanied such expressions

were not far behind.

What is interesting is that these suggestions and findings have links with

Patricia Crittenden’s (1999) contention that the attachment system, which is

discussed later, is a system against danger and so looks at the necessity for

attachments to primary carers from a slightly different angle. That is, to see

the avoidance of harm as the prime mover with children’s behavioural stra-

tegies developed in order to ensure, in one way or another, dependent on the

type of relationship, ongoing contact and thereby some safety with the carer.

This is an interesting twist on the idea of attachment formation as providing

what Bowlby (1988, 1991a, 1991b, 1991c), the founder and ‘father’ of

attachment theory, terms ‘a secure base’.

As we have seen, ‘nature’ provides the newborn with the basic tools to

ensure contact as we literally cling to our carers for support, help and nur-

ture.12 In addition, a baby’s first emotional display is that of crying and it
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seems to me that the general feelings that accompany such states will also

occur. Babies cry when they are startled and/or frightened, and when they are

cold, hungry, lonely, and so on. The adult role is both to prevent harm and

relieve distress, thereby through their actions encouraging pleasurable feel-

ings. This can be illustrated by our almost instinctive inviting of the child to

smile – because that is what we do. We smile at babies, and touch their cheeks

and mouths, stroking upwards to induce a ‘smile’ even in very young babies.

We soothe, talk to, rock and cuddle children. In other words, we help the

child move from distress for whatever reason, to at the very least a state of

reduced crying. From a different perspective, consider Alzheimer’s disease. In

many ways the manifestation of this disease resembles the slow peeling away

of layers of developmental skills, abilities and understanding.13 All too often,

it is also accompanied by distressing states of anxiety such as sufferers

wanting to find their way to their childhood home and/or constantly feeling

lost and frightened. I wonder if this may reflect the existence of a funda-

mental, core state of anxiety which exists in infants and that relief of anxiety/

distress may be part of the inherent driving force for the formation of

attachments. Potential support for this idea and Crittenden’s premise, is

given by a recent, large study14 from the National Institute of Child Health

and Human Development (NICHD) in the USA which stressed that it was

‘attentiveness to her baby’s distress’ (emphasis added) which seemed to be a

prime factor in the formation of secure attachments to the mother rather

than level of sensitivity of response in other situations such as play, feeding

and so on. Incidentally, the researchers also found that ‘difficult’ tempera-

ment in the baby was not a particularly contributing factor.

If we tie together these findings with Crittenden’s ideas, plus the fact that

babies show distress from birth, there emerges a logic as to why we are so

vulnerable to adverse experiences – they ‘hook into’ a very basic human state.

It also provides a rationale for how difficult it is for very young children to

learn to deal with difficult emotions such as jealousy and feelings of low self-

worth thereby often reacting with anger and distress to situations in which

they feel helpless and unwanted.

Links with attachment theory

I am making an assumption here, that readers will be familiar with the basic

tenets of attachment theory and its classifications and so will not go into the

history of the theory nor how the classifications were established. My pre-

vious book (Robinson, 2003) provides a brief overview of these issues and

there is a wealth of literature about its history and research as well as Bowlby’s

own seminal works on attachment, separation and loss (Bowlby, 1988, 1991a,

1991b, 1991c). I am also aware that most training courses for early years
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practitioners, teachers, social workers and health visitors provide information

to varying degrees and depth. However, my reason for including attachment

theory is that it is one of the most viable (and well-researched) ways of

understanding not only children’s reactions to separation/loss but also their

‘working capacity’ to manage emotions and relationships.

Glaser (2005)15 provides a very helpful summary, bringing out the key

points of Bowlby’s work, emphasizing the biological basis of attachment

behaviour, that is, the seeking of proximity by a child to their carer in order to

provide a ‘secure base’. She notes that it is a ‘behavioural and affectional

system’ and is activated by ‘internal/external stressors’, for example, feeling

lost, lonely, afraid or being physically separated from the carer.

A strong motivation to maintain proximity to the attachment figure is

probably universal to human infants, as well as to many primate young – and,

I would add, most infants of many species. The calls between sheep and their

lambs, cows and calves, dogs and puppies, and so on, when separated, literally

give voice to the need to be back close to the mother and safe from potential

danger. It is interesting that both call to one another – the infant when it is in

distress and the mother at the idea of separation and its implications.

This need to build a ‘secure base’ emotionally is no less strong and just as

necessary in those children who may have disabilities. A paper by Capps et al.,

written in 1994 on attachment security in children with autism, identified

that autistic children ‘appeared as securely attached as comparison

children . . . but there was a significant positive relationship between attach-

ment security scores and cognitive, language and gross motor level’.16 Chil-

dren with autism – or any other special need – have parents who, like any

other parent, will encompass the range of type and quality of care and

responsiveness, and so the emotional environment of the child should not be

neglected when considering behaviour. This paper also highlights the teasing

out of different aspects of attachment development such as how a child with

autism forms a representation of their carer(s), and what may be their

‘internal working model’ of their emotional world. It also emphasizes that all

children develop or ‘construct’ their attachments with the particular psy-

chological capacity they have at their disposal and by that I mean the way in

which their sensory information is processed, ‘colour-washed’ overall by the

emotional quality of their relationships and mediated by their general brain

function. The level of general ‘intelligence’ will provide the framework on

which all children build their understanding of the behaviour of others and

how they develop their strategies in response to their experiences. In prin-

ciple there is no difference in the process of attachment formation in both

typically and non-typically developing children.

The particular behavioural manifestations of an individual’s quality of

attachment will depend on all the factors outlined above but ultimately the

function of the formation of attachments to primary carers is to help the
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child construct their ‘internal working model’, to use Bowlby’s term (Figure

5.3). It is this internal working model which provides the child with their first

understandings of safety and security, inextricably linked to the child’s

internal feeling state, that is, one of general contentment versus general

anxiety or fear or distress – which is the type of feeling we all try to avoid. The

quality of the attachment, and consequent world view with its accompanying

behaviour strategies, can be reliably measured by the ‘Strange Situation’17 at

approximately 1 year of age.

It is important that the internal working model is fully understood to

encompass the following:

* the child’s general internal feeling state, for example secure/

contentment, anxious, fearful, sad
* their relationship to carer (and consequent tendency to approach

and/or withdrawal to other adults dependent on quality of primary

attachment and need)
* their behavioural strategy in day-to-day situations.

These are formed prior to the child’s conscious awareness of a bodily self

which has also arisen, as we have seen from previous chapters, via ongoing

interactions with carers, especially the use of imitation. The child’s sense of

self as a ‘person’ is particularly physical in its manifestation in the pre-school

Figure 5.3 Summary assessment
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years, only gradually incorporating an assessment of abstract views and own

character in the teenage years.

A contentious issue in the past regarding Bowlby’s work and attachment

theory has been whether babies are able to form attachments to more than

one carer. Basically what 50 years of research have probably demonstrated is

that the term ‘primary attachment figure’ refers to the ‘person with whom a

child develops a lifelong emotional bond and whom they most want to be

with when they are frightened or hurt – usually but not necessarily with their

birth mother’ (Bowlby, 2006). It is to be remembered that children form

attachment relationships with fathers too, and in a two-parent situation it

may be that it is the father who is the primary attachment figure. However,

‘secondary attachment figures’ according to Richard Bowlby (2006) are the

‘few special people in children’s lives with whom they have developed a close

subsidiary or secondary attachment bond, such as siblings, grandparents,

nannies or childminders’. Having these additional close relationships pro-

vides additional support to the child and increases their resilience to stress.

Stress itself has become something of an issue as raised stress levels have been

found in children in day care. What is clear, however, is that most children

form specific attachments to a limited number of people, and this is logical

when we think of the developing brain and the immature skills and abilities

of young children. Children cannot cope with everything that happens to

them or adults inflict on them – although they try and it is often how they

form their coping strategies in confusing situations that manifests in beha-

viour ‘problems’. Practitioners dealing with children who are deemed ‘out of

control’ at ages 5 or 6 are potentially dealing with a child who is hanging on

to behaviour which serves an emotional purpose for that child given their

circumstances.

It is important for practitioners working with children across the age

spectrum to realize that attachment behaviour is a universal phenomenon

and its manifestations can be recognized in many different cultures. The

differences are in the way these behaviours are expressed and dealt with by

the mothers and how they respond within the confines of their particular

culture. The needs of the children remain the same.

What might be the behavioural outcomes for insecure
attachments?

The following is a list of symptoms which can indicate insecure attachments.

They will obviously vary in their manifestations in individuals in type, degree

and developmental stage. They do not all necessarily coexist as a child may

only demonstrate one or two of the symptoms:
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* affectionate with strangers or wants to leave with them
* learning problems
* hyperactive, overactive, attention deficit
* destructive to self, others and/or property
* cruel to animals
* daily lying or lying in the face of the obvious (crazy lying)
* provokes hostile/dislike reactions in others.

All these factors emphasize how important it is for adults to support infants

from the beginning – to promote a robust sense of confidence, a sense of self –

which provides the wherewithal to become ‘strong’. Perhaps in a strange way,

our vulnerability to fear or anger may be the optimal way in which we do gain

strength as our carers help us to deal with such feelings. Even in adult life, it is

perhaps no accident that it is often through adversity that we feel we ‘learn’

something and find coping mechanisms. However, when we are small and

vulnerable in every sense, the way in which our carers react and respond to us

becomes increasingly crucial, for it is they who help us to build the strength

which we can then use in the future. Without these early building blocks, the

normal phases of emotional development become fraught with difficulty.

Glaser (2005) notes that the probable sensitive period for developing stranger

wariness is in the first three years of life – remember that in typically devel-

oping children this occurs around about 8 months – and that if children do

not form selective attachments by around 3 years ‘children may become

disinhibited in their approach to strangers’ – incidentally, a strong finding in

older children adopted from Romania. Again, this is understandable because

if we have not formed an early secure base then I strongly believe we continue

to look for it and children will seek what they desperately (and uncon-

sciously) need and, as they get older, this can be in increasingly damaging

ways – anything to fill that psychological ‘gap’. In tandem, there is a growing

recognition that there are strong associations between adverse childhood

experiences and later physical as well as mental health. Large-scale studies, for

example the Adverse Child Experiences Study in the USA (ACE)18 find that

rates of teenage pregnancy, suicide, alcohol and drug abuse rates were all high

in these groups. Furthermore, maltreatment victims were also more vulner-

able to cancers, heart, lung and liver disease and diabetes – possibly because of

risky lifestyles but chronic stress alone in childhood may also contribute to

these findings.

On a more positive note, older children can and do make attachments

and, indeed, we all make attachments when adults to our partners but our

relationships with them can echo those early foundations. It is also possible

for an older child or adult to become ‘learned secure’ but it often takes a long

time and much mistrust and ‘testing out’ of the particular person involved.
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Attachment and place

A further dimension to attachment is that we not only form attachments to

persons but also, in strong but different ways, to places (Spencer, 2004).

Spencer says that individual identity arises from being shaped by others’

responses to oneself as an individual and from a biological self-awareness

from infancy. He also adds that people (and certainly children) have an

emotional relationship to place. A very simple example which may illustrate

the power of this idea is when, as adults, we attend a training session. How

often do we choose a seat which feels ‘comfortable’ in a psychological sense

and is the seat we will continue to use throughout the day, and can some-

times feel resistant if a group activity requires us to change places. This

emotional attachment to place is the sense of ‘home’ and although the saying

‘home is where the heart is’ can mean that we can feel safe with loved ones in

different places or where we feel at peace, there is nevertheless something

about the place where we are ‘brought up’. I also think – although I have

nothing to prove it – that our place attachments reflect our emotional

attachments. I, for example, have never been back to my childhood home

and had a very strong resistance to even visiting my home town, although I

did with a great deal of trepidation about four years ago. Incidentally, I know

now that I was an ‘avoidant’ child. What our childhood home can provide is a

sense of stability within change, as can going to the same school throughout

school life. Those of us who perhaps did not equate our childhood home –

which encompasses both the bricks and mortar, decoration, outside areas and

community as well as the people within it – with security, may find, as adults

that we are more protective of our ‘home’ and often less able to cope with

intrusions, people who ‘drop in’ or long-term visitors. For adults, our child-

hood memories can revolve around home, school or favourite places where

we could be away from adult eyes such as dens which can be even under a

stairwell. It is a complex subject because, as children, we often need to make

such a space and practitioners and carers need to provide the opportunities

for children to create a space for themselves within a space. Perhaps as

Spencer says, the easiest way to grasp this concept is to think about when it is

disrupted, for example burglary, when people often feel as they themselves

have been violated – not just their home. Moving house can create a very

strong sense of emotional as well as physical disruption, as can moving to a

new school from nursery or going to college. Both children and adults often

need help on such occasions and frequently it is the continuing existence and

availability of familiar items such as ‘comfort objects’, which may be a soft

toy, a blanket or even a small ornament in the case of a child, whereas

for adults, we can hang on to a favourite tea set, an old diary or wallet,

photographs – all to provide a sense of continuity with what we have left

116 CHILD DEVELOPMENT 0–8



behind – no matter how positive the change or move may be. It is notable

how, as adults in a totally new environment, we can try to re-create what

made us feel secure, hence the group identity and the tendency for the

English abroad to want pubs and chips!

This has implications for us when supporting children through change –

some children have a very strong sense of place and become very attached to

what they see as a familiar and well-loved place, be it their space in their

bedroom, a favourite chair or, moving into their wider environment, their

nursery school and so on. Some children find such transitions from place to

place difficult and all of us feel some ‘tugs’ when leaving the familiar. We

need to understand why even older children may still carry some comfort

object in their pocket or become distressed at someone borrowing a favourite

pencil. It is all part and parcel of our need to feel safe, and as adults we need to

remember our own needs, rituals and comfort zones and respect those of the

children in our care. This sense of place must not be confused with spatial

awareness – something discussed in the next chapter – which is our location

in respect of our selves in relation to others and objects in our environments.

Emotions changing – thoughts emerging

Understanding emotions and understanding minds follows a developmental

thread, beginning with the development of both emotional display and

feelings followed by a gradual growth of understanding intentions and the

feelings of others during the second year of life which, in turn, influences how

a child begins to change its strategies of behaviour adapting to new-found

knowledge and skills. However, I believe that early experiences do not go

away but simply change their form, becoming subsumed into the growing

sophistication of language, wider interactions, more complex thought pro-

cesses and adaptive behaviours. This idea is based partly on personal history

as I can vouch for how very early, pre-verbal experiences set the scene for my

personal view of the world. Of course, I did not know why I had screaming

tantrums on being told that it was ‘time to go home’ or told ‘crazy’ lies or gave

away items so that others might be my friend. I only knew what I felt – lonely

and continually anxious and/or fearful. This led to the adoption of various

strategies to deal with this situation, gradually replacing the physical giving of

items to people by more abstract forms of giving, that is, choosing nursing as

one of my careers and, as told about in my first book (Robinson, 2003),

running soup kitchens, working in India19 and so on. Understanding did not

come until much later and again it can illustrate how thoughts and emotions

intertwine because it was only when opportunities arose to think about

my feelings and actions and reflect on their beginnings that I was able

to ‘move on’. To paraphrase T.S. Eliot, pre-verbal experience is like music
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heard so deeply that it is seemingly not heard at all. In other words, our

inability to recall very early experiences does not mean that they have not left

their mark on us, but simply that it is lost to conscious recall. The emergence

of language allows another dimension to experience. It frames concepts, ideas

and feelings into sounds and symbols that we can share with others. Prior to

this, our experiences leave their mark in ways identified in the preceding

chapters – a sensory memory built up of sounds, tastes, smells, bodily and

limb sensations. Knowledge of ‘me’ is buried in this sensory landscape, a

landscape in which we stumble on its furrows and ridges at those times when

we feel and react beyond our understanding – like sending oneself a valentine

card, destroying the painstaking work of someone else or only turning to the

self for comfort.

As already indicated, during the early years, children’s strategies for

dealing with their day-to-day lives are built up by what they have experienced

and Gerhardt (2005) comprehensively describes how positive or negative

emotional experiences profoundly influence the way the brain ‘wires’ itself

and sets the pathway for the tempo and outcome of future development. As

we can surmise from the chapters on sensory information and the brain,

competing signals help make the patterns for neural connections based on

sensory experiences and, as Gerhardt indicates, emotional experiences will

undergo the same competition and result in a patterning of emotional

responses unique to that child embedded in the context of growing skills and

abilities. Panksepp and Smith-Pasqualini (2005) says what emerges during

development ‘is the higher capacity to regulate emotional states and to

construct more complex behavioural strategies to cope with emotionally

challenging events’. In general, feelings and greater awareness of another’s

feelings and ability to empathize with them appear to arise in conjunction

with the recognition of the self in a mirror and the capacity to correctly

identify body parts and point to them appropriately.20 Gradually, over time

and into the third year, there is the beginning of an adaptation of behaviour

in response to experience with a secondary goal in mind. An example would

be a child, A, who wishes to play with an attractive toy, held by another child,

B. Child A offers B another attractive toy and when B takes it, A grabs the first

toy. This potentially illustrates that child A has worked out a strategy of how

to obtain the desired toy, through an understanding of what another child

might find attractive and how they might respond. In addition, such a

strategy also indicates a basic understanding of a sequence of events in time –

that is, if this happens now, that might happen next.21 While this example

illustrates a growing complexity of understanding, it must also be noted that

other aspects of development are available to the child in order to carry out

this strategy. For example, the child had to be able to physically move and

accurately reach and grasp in order to fully achieve the desired goal. In

addition, the example offers up further questions as to the foundations of the
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child’s own desires, understanding and behaviour, for example the potential

for a sequence of development that culminates in the initial understanding of

another’s mind as well as self-awareness. For example, Barna and Legerestee

(2005) point out that at around 4 years, children produce a variety of internal-

state terms when describing what people are doing and use words such as

‘believing’, ‘thinking’ and ‘feeling’, while at age 3, children are more likely to

be confident about ‘wants’. Barna and Legerestee are also likely to see the

transition in modes and styles of thinking as emanating from ‘primitive

mental states’ to more complex understanding indicating that the origins for

the growing understanding of wants and later beliefs can be traced to early

infancy. Nielson (2003) describes in detail the child’s development of spatial

relationships and the perceptual field, and notes how the child’s ability to

move independently supports the burgeoning understanding of self, object,

space and position. Such a process of acquiring a perspective of the physical

self in relation to objects is suggested to be the starting point of the eventual

complex and sophisticated ability of mental perspective-taking, that is, of

understanding other minds. Gallese (2001) provides a link with brain activity

as he associates the existence of mirror neurons to the ultimate development

of empathy, which brings the role of observation and imitation back into the

equation. Babies and young children watch what others are doing and will

imitate and be further imitated in their turn. Gallese’s paper points out that

while we do not necessarily produce an observed action, our motor system

acts as if we were executing that very same action that we are observing. If we

think back to the previous chapters, we can see how not only are activity,

vision and the capacity to imitate the building blocks for the child building a

sense of self, but also noting how others react and what they actually do. We

do not live in a static world, but as infants we are surrounded by people who

reach for things, who speak in various ways to each other, who move about,

who have a variety of facial expressions and body language. Gradually

through learning about what people are doing and then slowly beginning to

understanding intentions – something that seems to emerge towards the end

of the first year and into the second year – the child gradually learns to apply

this knowledge into interactions and communication with others. The child

also learns to manage their own emotions – over time! – by the constant

support and help of the adults around them. Their emotions are very strong

(and sometimes frightening) and it is the adult’s ability to tolerate and

understand the behaviour which helps the child understand that feelings are

tolerable and that they can modify how they behave. What is crucial is that

adults acknowledge the reality of the child’s feelings first before helping the

child find ways to deal with them. An angry child needs to feel that their

anger is understood even if the accompanying behaviour is unwanted. Adults

help the child understand that feelings are neither good nor bad but what is

important is how we deal with them. A child whose anger or distress (as well
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as their happiness and joy) is not acknowledged may think that they are ‘bad’

for feeling in a particular way rather than understanding that it really is the

behaviour that the adult may be concerned about.

Self-regulation

As we can see from the preceding information, emotional well-being includes

the capacity to regulate our own behaviour, that is, to adapt our behaviour to

the circumstances rather than simply reacting – such as having a tantrum

when a desired toy is not forthcoming or when having to wait for a turn on a

slide. The adult’s ability to manage the child’s emotions gradually helps the

child manage their own emotions and establish ultimately a degree of self-

regulation which in its true sense, is the ability to modify behaviour

according to an internalized ‘set of rules’ which govern whether, for example,

you will notify the shopkeeper that you have been given too much change, or

whether you keep it! It is important to recognize that this ability to self-

regulate also follows a developmental timescale which is closely linked to

how the brain is maturing. It is also interesting how self-regulation links with

both stress and attachment, as securely attached children are found to be

more resilient to stressful situations but children who are rated as having low

self-regulation also displayed higher levels of stress in challenging situations

(Bruce, 2003). A picture emerges of the insecurely attached child when faced

with criticism or a want unfulfilled being more stressed and less able to cope,

and so is more ‘reactive’. Link this with the fact that experience physically

shapes the brain and influences the types of connections made, and Maslow’s

hierarchy, and we can see that the child’s fundamental emotional state

impacts on not only how the child behaves but also provides insight into

why. This may be especially helpful to bear in mind when working with older

children as, between the ages of 5 and 8, children are naturally more sensitive

to criticism and this will be compounded by the state of their ‘internal

working model’.

The following gives an overview of the developmental progression of self-

regulation:

1. neurophysiological modulation 0–2–3 months

2. sensorimotor modulation 3–9 months

3. control 12–18 months

4. self-control 24 months +

5. self-regulation 36 months +.

What this means is:
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1. modulation of arousal, activation of organized patterns of behaviour

– for example, mother’s voice will help calm and soothe baby,

rhythmic kicking in tandem with rhythm of voice

2. change ongoing behaviour in response to events and stimuli –

reaching for a toy, responding to a stranger

3. compliance and self-initiated monitoring – beginnings of responding

to simple requests, for example ‘no’, ‘stop’, ‘come here’ – child may

also begin to inhibit an action themselves such as stopping half way

to reaching for something

4. behave according to social expectations in absence of external

monitors – for example, child may not touch a desired or attractive

treat, even if no one is watching

5 flexibility of control processes that meet changing situational

demands – child can begin to adapt their behaviour according to

different situations and contexts.

What is notable is that by the age of 5 years for example, the child has only

had a limited amount of ‘practice’ at controlling their own behaviour and, as

we have seen, many other factors can influence this ideal progression. Prac-

titioners, teachers and so on need to be very aware of the ‘newness’ of these

skills and that even in well-balanced and secure children, some upset in their

lives such as a house move, a new baby or rows in the family can disrupt their

ability to cope.

To conclude, I briefly return to separations. When children are separated

from their carers, even for the most positive of reasons such as going to

nursery, the reality of the separation will cause a grief response in the child.

The level, duration and intensity of this response will depend on the child’s

experiences and what the child has already learned ‘works’ for them. Some

children may be relatively briefly distressed but are mainly confident and

ready to explore, others may be distressed for weeks and yet others may not

outwardly show any distress at all. Each child needs support from adults

dependent on their particular need but the reality of the feeling must not be

discounted. Separation is a mini-bereavement and with it comes the same

stages of any bereavement, that is, denial (‘my mummy doesn’t want me to

stay here’), anger, sadness and, finally, acceptance. It is our responsibility to

acknowledge the child’s potential grief and to acknowledge how this hurts us

as we deal with it. I will talk about this more in the chapter on the adult role,

but a distressed child is painful to see and we adults also have our strategies to

deal with our discomfort – and these too depend on our experience, insight

and awareness.

Finally, human happiness/contentment seems to depend not only on

close social relationships and a sense of place, but also arises out of a sense of

achievement, of obtaining a goal. Our brains seem to be ‘hard-wired’ for
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motivation, goal-seeking and successful outcomes (Swanson, 2000). A child

who is demotivated, whose actions and attempts are not appreciated,

encouraged and supported, will be losing one part of the jigsaw which makes

up emotional well-being.

To summarize, Figure 5.4 provides an overview of how all the different

aspects link together no matter what age of the child. Then, Figure 5.5 is an

example of a potential ‘time line’ for emotional development and leading

into how thoughts become conjoined with feelings.

Figure 5.4 Overview of links between feelings, experience and behaviour
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Figure 5.5 Time line
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6 Learning and development

Some of the skills which we value most highly in our education system are

thoroughly alien to the spontaneous modes of functioning of the human

mind.

(Donaldson, 1978)

In order to understand we need to know. In order to know, we need to

experience and, in order to experience, we need to have opportunity. In this

chapter, using the language of the current Birth to Three Matters Framework,

I reflect on some aspects of how we become ‘competent learners’. This

includes thinking about the tools available to help us – such as curiosity, the

ability to attend, the continuing role of imitation and the influence of the

child’s physical environment on their learning. This chapter also reflects

briefly on language development and thinking, number and acquiring

knowledge of the world around us. There are strong links in this chapter with

Chapters 5 and 7.

Some background on approaches to understanding
cognitive development

Prime, and in many ways continuing, influences on understanding cognitive

development has been the work of Piaget (2002), who together with Vygotsky

(1962) still comprise the essential reading for those undertaking training

courses especially in education. Piaget emphasized three processes crucial for

an infant/child moving from one developmental stage to another – assim-

ilation, accommodation and equilibration. Assimilation refers to the way in

which new information is fitted in with existing ways of seeing the world,

while accommodation refers to how these perceptions are adapted to make

room for the new information, and equilibration encompasses both of the

other processes. This is the cornerstone of Piaget’s conception of how the

child’s internal world increasingly becomes allied with reality. The essential

difference between Piaget and Vygotsky’s views of development was that

Piaget concentrated on the within-child processes, while Vygotsky empha-

sized the role of the social and cultural context. Vygotsky’s approach is

encapsulated in a quote as follows:



Any function in the child’s cultural development appears twice, or

on two planes. First it appears on the social plane and then on the

psychological plane. First it appears between people as an inter-

psychological category and then within the child as an intrapsy-

chological category . . . Social relations or relations among people

genetically underlie all higher functions and their relationships.

(Locke, 1995: 103)

Much of the more recent research on infant, toddler and pre-school cap-

abilities can sometimes demonstrate greater levels of understanding earlier

than might be anticipated by ‘classical’ theory. Meltzoff (1999), in particular,

states that new findings have led to the gradual weakening and finally the

collapse of classical Piagetian theory – a rather strong view I admit and one

which would be contested by ‘neo-Piagetian’ theorists such as Demetriou et al

(1994). Meltzoff proposes that there are three alternative models to explain

cognitive development in what he terms a ‘post-Piagetian era’:

* modularity-nativism, as exemplified by Chomsky (1980) and Fodor

(1983) which emphasizes ‘innate ability’ with ‘behavioural and

communicative change attributed to maturation or automatic trig-

gering by environmental effects’
* connectionism (Elman et al, 1996) which, according to Meltzoff, is

‘good at explaining behavioural change’ but weaker on explaining

the recently discovered innate competencies, which we will be

looking at later in this section and some of which have already been

touched on
* Theory-theory (Gopnik and Meltzoff, 1997; Gopnik et al., 1999)

which Meltzoff describes as a ‘thoroughly developmental view

founded on a rich initial state’ while at the same time ‘embracing

qualitative developmental change’

All these approaches have the same basic aim, which is to tease apart how our

minds develop and, as we have seen from Chapters 2 and 3, any ideas we have

or preference for theoretical ideas about learning must be viewed in the

context of how the brain and the senses mature. A further point, to be

emphasized again in Chapter 8, is that thinking about these approaches is

important for practitioners. In one way or another, whether expressed

explicitly or implicitly, how we think children’s minds develop will influence

not only our attitudes towards them but also the particular focus of the style

of resources and opportunities we provide.
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What does being a ‘competent learner’ involve?

The Birth to Three Matters Framework sets out the following components as

being part of a ‘competent learner’:

* representing
* making connections
* being creative
* being imaginative

In the framework, they are not given in any particular order as each com-

ponent has its own developmental trajectory but I have ordered the com-

ponents with ‘being imaginative’ as the ‘latest’ in the spectrum because in

order to be imaginative, the child needs to be able to represent, to make

connections and be creative. Incidentally, this emphasizes one of the main

tenets of this book, that is, that aspects of development build on and com-

plement each other. As we saw from the previous chapters, any aspect of

development involves a functioning brain, information from sensory systems

and emotional responses. Both Piaget and Vygotsky emphasize the role of

‘affect’1 in cognitive development and yet, as Locke (1995) points out, this

role has been systematically excluded from developmental psycholinguistic

theory and often from literature focusing on broader cognitive concepts as

well.2. Hobson (2002) states that many psychologists find it inconceivable

that the development of thinking might be so dependent on feelings, but

Hobson is supported by others such as Damasio (1999, 2000, 2003), LeDoux

(1998, 2002), Schore (1994), Panksepp (1998), Fonagy et al (1994) and Sroufe

(1995) in the view that emotions are the engine that drives both thoughts and

behaviour. Paradoxically, play or playful experiences and hence, hopefully,

pleasure and enjoyment are used by cognitive researchers in their findings.

For example, in investigating an infant’s understanding of object motion,

attractive toys are used as there is a tacit recognition that such objects are

interesting and fun, and provide the type of appropriate context in which the

study can take place, that is familiar and safe. At the same time, this aspect is

frequently left out of the discussion of the results. Only if an infant has

become distressed, and therefore the findings are not included, does the

mood of the baby or child come into overt awareness. It is interesting to

speculate how far ‘performance’ is influenced by the amount of fun (or

otherwise) the child has had during the study. One exception is research on

mastery and motivation, which does include the influence of affect when

assessing exploration and persistence in infants and toddlers (for example

MacTurk and Morgan, 1995). Yet as we already know, Maslow (1943)

emphasizes that emotional needs come before learning and indicates that
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they are also a requirement for learning and imbue every aspect of it –

something that many early years practitioners have known for some time!

So, when we talk about learning or cognition, what is generally meant?

For much of society, ‘learning’ is intimately linked with ‘education’ but as we

know, learning is an extremely broad concept, beginning in the womb as the

growing foetus experiences its surroundings such as the walls of the womb

when it stretches and kicks and the initial pathways of the senses are laid

down. Essentially, what is usually thought of as ‘cognitive development’

develops in tandem with learning about ourselves and other people, and has

to do with understanding wants, wishes, desires and how people may be

thinking and feeling, which we have encountered in the previous chapter. It

is this latter aspect which encompasses a ‘theory of mind’.

A narrower version of cognitive development involves:

* those skills and abilities which are to do with planning, problem-

solving, and self-monitoring3 and are termed ‘executive functions’
* other ‘high level’ functions including comprehension and use of

speech, visual perception and construction, calculation ability,

attention (information processing)

As we have seen from previous chapters, all these more formal aspects of

cognition are laid on the foundations of understanding self and other, aided

by the capacity for imitation and also play which will be the focus of the next

chapter.

Not only does every child need the opportunity to learn but they must

also have the capacity to learn, something which is not a ‘given’ but depends

on a whole raft of factors which include our innate abilities both human

specific and our individual inherited genetic make-up. These are then com-

bined with the quality, duration, intensity and persistence of the experiences

that we encounter. Social and cultural influences in a particular society will

serve to distinguish which aspects of cognition will be enhanced, prized,

neglected, devalued or discouraged, as will the attitudes and values of

communities within that society, such as neighbourhoods and family groups.

For example, reading, writing and numeracy are powerful requirements in our

society, but in aboriginal society the ability to remember a verbal history of

immense length and complexity, to find water and to have a profound sense

of ‘space’ and direction would be paramount. Attitudes to learning itself

within a particular family or neighbourhood may also influence the level to

which skills and abilities are encouraged. For example, a child may have the

skills and interest to be a great musician but if their skill is seen as unim-

portant and devalued within their family, opportunities to fulfil that poten-

tial may be limited or non-existent. It is interesting that people who are

deeply involved in a particular topic or are studious are currently labelled
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‘geeks’ and/or ‘nerds’ in our society or ‘anoraks’ if they have a particular

passion. These are all rather derogatory terms and imply a somewhat mixed

attitude to learning and achievement.

In spite of cultural and social mores and inhibitions, there are funda-

mental aspects of learning, such as knowing that one is an individual with

feelings and thoughts, having a means of communication, a knowledge of the

properties of people and things, and that there are emotional, social, cultural

practices and behavioural rules. These are essentials in any society at any

level.

Dispositions for learning: getting to know the world,
being curious and paying attention

Nielsen (2003) describes in great detail how a child learns about the existence

of objects and, as she says, in order to learn this, the child must be able to

move and objects must be within the child’s reach. From early exploratory

movements, the child receives sensory feedback and this together with

repetition allows for not only a pattern of movements for the particular

action, but also a general pattern in the feedback which allows a sense of

consistency to arise. The first steps in processing the existence of objects and

the formation of object concepts, is to do with shape, weight, size, surface,

auditory, tactile, movable and visual properties. Over time, the infant learns

that different feedback can come from different directions, introducing a

sense of things in different places in relation to the self – the first inklings of

spatial awareness. Knowing where something is also becomes associated with

what you need to do to get it – so linking movement with learning and

knowledge. The child exploring the properties of different objects gradually

learns the differences between them and then the child learns that objects can

have a purpose (for example, a cup for drinking), that they may be combined

to make another object and that objects have names. This very broadly sets

out Nielsen’s stages for learning about objects. Other researchers such as

Renee Baillargeon have spent many years researching child and infant

understanding of objects, which includes findings such as 2.5 month-old

infants do expect an object that is hidden to reappear but that they expect it

to reappear no matter what size object and what size ‘occluder’, that is the

thing that hides the object. Again, in very young children, around 3 months,

there seems to be an expectation that if any size object is balanced on a

surface, then it should remain stable – even if balanced just on one corner.

However, by 12 months, they seem to have grasped the idea that the object

needs something reasonably in proportion to itself to be balanced (Baillar-

geon, 2002) and, incidentally, show a preference at this age for grasping

smaller objects (Newman et al, 2001). Children demonstrate and practice this
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new found knowledge by beginning to build with bricks – which can also

have a link with Newman’s findings – and learning what balances and what

does not. Such activities will also help children understand about shape and

size – what fits. They may extend this into a balancing-type ‘schema’ (see later

sections) which involves them discovering balance through their own

actions, for example, children consistently try to clamber over furniture once

mobile.

In essence Baillargeon believes that infants have innate ‘rules’ about the

basic properties of objects and, later, more sophisticated knowledge builds on

these rules. That all such learning begins in infancy is also supported by

Quinn (2002) who studied whether infants can identify different categories of

animal, for example, whether an animal is a cat or a dog. We do need to

categorize objects and much time is spent in pre-school with activities that

help children categorize into many different concepts such as colour, shape,

weight, texture. For example, it is estimated that there are 7 million colours

that can be discriminated, yet most languages reduce the wavelength con-

tinuum into a dozen or fewer basic categories. This skill is a tremendous

saving of ‘thinking resources’. If we know what a dog or cat is, or what fruit is

like, then we can begin to identify, discriminate and compare without con-

stantly working out what something is and how we should respond. Quinn’s

studies seemed to indicate that infants as young as 2–3 months could form

‘separate categorical representations for cats and dogs’ (Quinn, 2002: 85). It

seems that we do learn about the world from the global aspects of the

properties of objects first and that object concepts of older children and adults

begin with the perceptual (that is, through the senses) tracking of object

categories by infants. It is obvious just how important the opportunities for

exploration are for all children, including those with sensory impairment

and/or learning needs. These studies also consistently emphasize that learn-

ing begins in the earliest months of life and, correspondingly, if opportunities

for such learning are not available, how the stage is set for difficulties that

may not manifest themselves until much later in the child’s life.

Starting the process: curiosity

I would add to Nielsen’s earlier ideas above that objects (and people) must

also be interesting in one way or another. We learn to pay attention in the

first place by being attracted to something that interests us – by being curious

about it – and it is certainly likely that we are born with a capacity to be

curious. While emotional needs and interactions have been discussed in the

preceding chapter, there are strong links to be made with curiosity – proposed

here as being one of the driving forces for learning – as it is encouraged and

supported by the responses in the wider environment. Curiosity is crucial
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because being curious about something usually means we want to find out

more – we will pay attention to it – it motivates us into focusing on some-

thing in particular and thereby moving our attention away from the self or

other aspects in the environment towards something else. In other words,

being curious invokes paying attention to something/someone. It may be

that this form of attraction, this ‘pull’ to explore, is one of the first ways in

which sensory information is brought into some kind of coherence and

encourages exploration of the environment – whether it is scanning a face or

reaching for a toy.

Some studies which link emotions and curiosity/motivation are those by

Alessandri, Sullivan and Lewis, quoted by Barrett and Morgan (1995). These

studies were of babies aged between 2 and 8 months who were either unable

or able to control a slide music display by moving one arm. If the findings are

considered in a maturational context it is not surprising that, for those babies

who were able to move the display, the organization of their behaviour to

repeat the action improved with age. However, the interest is in the responses

of the babies whose arms were not connected to the stimulus or were in the

stage of the experiment where the arm pulls no longer worked (extinction).

Most of the babies showed an angry facial pattern, fussing, crying and

increased movement of the conditioned arm, but there was a percentage of

babies who instead of showing angry facial patterns showed sad facial pat-

terns and decreased their arm pulls – almost as the researchers put it, as if they

were ‘giving up’. The angry babies were still trying to either gain or regain

control over the stimulus while the others perhaps were illustrating an early

propensity for a different strategy in face of challenge, such as ‘learned

helplessness’. A useful comparison is that in the first year of life, emotionally

laden cognitive as well as affective strategies are being formed in response to

environmental circumstance, for example, the child is forming attachments

and in parallel will also be experiencing a range of opportunities for play and

exploration which will echo the type of emotional relationship with the

primary carer.

Panksepp (1998: 145) refers to a ‘Seeking System’ and in this system he

includes ‘interest, curiosity, sensation seeking’ and later ‘in the presence of a

sufficiently complex cortex, the search for higher meaning’. The particular

area of the brain involved in the ‘seeking system’ is particularly served by the

neurotransmitter, dopamine, and it is dopamine which seems to be especially

associated with feelings of engagement and liveliness. If I understand his

work correctly, this system is associated in the animal kingdom with sensa-

tions prior to ‘consummatory’ acts such as search, foraging and investigation.

If similar circuits are at work in the human brain, as they seem to be, it is

interesting that one of the human infant’s first acts is the rooting reflex and

feeding. Once this innate system has got to work with the ensuing ‘con-

summation’ of milk, there also comes with it, as we know, the overflow of
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sensory experience. In turn, this ordinary care-giving act allows the whole

plethora of between-person or ‘intersubjective’ communication to occur

between infant and carer, allowing for the infant’s curiosity and interest to be

aroused through its senses via the human face, voice and touch.4 This also

provides the initial emotional and physiological feedback to further encou-

rage the infant’s interest in and curiosity about its surroundings. In studies of

adults when this particular brain pathway has been stimulated, the reports

back indicate ‘a feeling that something very interesting and exciting is going

on’ (Parksepp, 1998: 149) – and if this is the case for babies, then it seems

logical that this combination of neural, physiological and psychological cir-

cuitry is set in motion by the early reflexive activities of the infant. What may

also help is that these sensations are apparently ‘lingering’, indicating more

successful neural transmission. Furthermore, as Panksepp says, such a system

also helps with the development of understanding of the world and this

system may be a crucial part of how we learn.

To illustrate this, in Ramachandran and Blakeslee’s (1999) end notes, they

describe a patient, ‘John’ who had suffered damage to the visual system and

became completely blind by the age of 40. After two or three years, however, he

began to ‘notice that whenever he touched objects or simply read Braille, his

mind would conjure up vivid visual images, including flashes of light, pulsat-

ing hallucinations or sometimes the actual shape of the object he was touch-

ing’ (Ramachandran and Blakeslee, 1999: 298). Ramachandran and Blakeslee

go on to suggest that the ‘tactile signals evoked in John’s somatosensory area

. . . are being sent all the way back to his deprived visual areas, which are

hungry for input’. This last phrase intrigued me as it suggests the radical idea

(as the authors admit but do not elucidate) that we, or, more specifically, our

brains, require experience in a way that is truly fundamental to our being. We

happily acknowledge that brain maturation requires experience and that

experience influences the outcomes for thinking, feeling and imagining, but

how deep is this necessity for experience and how far does it contribute to the

infant’s need to know about the world? In essence, is ‘curiosity’ an innate

attribute driven by a brain which, if it does not receive information, attempts

to ‘fill in’ the gaps? Indeed, this does happen in the physical domain. If there is

dysfunction or disability in a limb, imaging of the brain’s ‘body maps’ shows

that neural growth from a functioning limb will ‘take over’ the space for the

non-functioning limb. Locke (1995) describes research with kittens indicating

an age-dependent seeking for a particular visual stimulation. Such research he

feels poses the questions: ‘do infants work for stimulation in order to ‘‘feed’’

developing areas of the brain? ‘do babies ‘‘know’’ what sensory nourishment

their brain requires to develop fully the capacity for behaviour that evolu-

tionary changes have provided for?’ (Locke, 1995: 279).

Schore (1994) talks of a ‘practising period’ for the child’s emotional and

social development between the ages of 10 and 12 months (think back to the
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changes outlined in Chapter 4) and extending to 18 months, which leads to

the ‘self regulation of affect’.5 Putting Locke’s and Schore’s ideas together,

leads to the potential extension and broadening of the concept of a ‘prac-

tising period’ for a particular aspect of social and emotional development and

to suggest that there are ‘practising periods’ between each developmental

shift and for each aspect of development. The infant and young child’s

motivation for repetition of specific activities and the, often unconscious,

potentially lifelong searching for emotional security – if not attained in the

early years – lends some support for the idea that humans are equipped with

predispositions to seek out and engage in those experiences which will sup-

port their overall development or meet a basic need. The reflexes of the

newborn child, which invite both interaction and proximity, also support the

idea that a seeking for stimulation/experience is essential for optimal devel-

opmental maturation. However, the quality of the outcome for the child

ultimately depends on the qualitative nature of these ‘interdevelopmental

shift’ phases, together with the opportunity to practice and rehearse skills

that such periods offer as well as the efficacy of integration between the

different parts of development at any one time. In addition, some deviation

or dysfunction of any one aspect of development during these transitional

phases will influence the way in which other aspects of development emerge.

Putting all this together, it does not seem to stretch too far a point to

consider that, similar to a biological impetus for attachment in the domain of

emotional development, there is a parallel behavioural mechanism to ensure

environmental input to assist the developing cognitive system. Curiosity and

exploration allied with imitation would be sound candidates for the com-

ponents of this system with a co-occuring need for positive emotional

feedback – pleasure and interest make what is learned much more memorable.

If there is such a parallel cognitive mechanism, it is possible to speculate

that in infants and very young children, the drive for experience – to ‘fill in’

the environmental ‘gaps’ may not continue indefinitely in a deprived envir-

onment where experience may be sparse, brief and lacking in warmth, and

with minimal feedback to any overtures made by the child. The implication is

that a child’s initial curiosity and interest which could be described as an

innate ‘thirst for learning’ can be hijacked by a lack of appropriate opportu-

nities, lack of encouragement or by chaotic sensory input, for whatever rea-

son. Development in such circumstances will be shaped by the boundaries of

the individual’s specific emotional, social, cognitive and physical environ-

ment, with the child’s neural pathways becoming increasingly more dis-

turbed, dysfunctional or desperate for experience dependent on which

pathways are at their most vulnerable during the time of deprivation and/or

chaos.

The opposite of curiosity is an external manifestation of apathy which

can lead to a dampening down of the wish to explore, to discover, to reach
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out. However, the brain’s potential push for input of any kind might mean

that the child forms their own strategy to find out about the world or meet

their particular interest. Being a child, they will have neither the means nor

the maturity to either fulfil or express this need in positive ways. An unful-

filled child on many levels is often an angry child. This again reminds me of

the pattern of responses to bereavement and, indeed, a lack of opportunity to

be curious and explore is a ‘loss’, and it could be argued that when deprived of

care, concern, support and encouragement long term, or faced with see-

mingly incoherent and chaotic information, infants and young children may

progress from angry ‘searching’ to becoming developmentally ‘passive’ or

disinterested or obsessive in one particular area. Ultimately, for some, this

may mean withdrawal into some internal world where the child uses itself as

the reference point. An alternative scenario is that the child becomes

attracted to everything and nothing, leading us to the topic of paying

attention.

From being curious to paying attention

In the first instance, in a ‘typical’ child, it is the face of the carer which is the

lodestar for many aspects of development, as we saw in Chapter 4. Being

attracted to or curious about something, and then paying attention to it,

provides a way in which we can begin to both gather and sort out informa-

tion. To be able to pay attention is crucial because without this skill we would

be constantly distracted and distractable, which is why it is so important that

carers interact with a child as they provide an interesting ‘first point’ of focus.

Factors that can influence a capacity to pay attention may be that the child

has particular sensory, emotional and/or cognitive difficulties, such as a child

with autism. An early paper by Shah and Frith (1993) notes how children and

adults with autism appear to continue to process information globally with

potentially a disturbance in the ability to filter and select salient information,

and parallels can be found in children. Other children who are unable to ‘pay

attention’ may also have sensory and/or motor and/or emotional and/or

cognitive delay or dysfunction. Environmental factors play a part, too, as

some children may not have had the particular opportunities to enable them

to initially focus and separate out information coming at them. Another

influence on how well the child can pay attention is the amount of ‘clutter’ in

the environment. It is often easier to pay attention to something if:

* it either stands out from the other items
* is not surrounded by too many other items
* or is within the range of vision when looking ahead (rather than the

periphery)
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This sets up some interesting comparisons when thinking about infants

paying attention to something that excites their curiosity, which is usually

something novel or unexpected. For example, infant toys are usually brightly

coloured and/or differently textured and may emit sounds as well. All these

factors excite curiosity and encourage exploration and, incidentally, encou-

rage exploration of a single object at a time. Carers support this by identifying

the particular factors or pointing out a particularly attractive toy. Mobiles, cot

rattles and ‘treasure baskets’ for older infants all serve to attract and sustain

curiosity, and thereby attention and the growing ability to focus. These fac-

tors are also embedded in the infant’s and very young child’s growing visual

acuity and ability to focus and attend within the context of what they are able

to see. This also begs the question as to how an infant or child might allocate

their curiosity/attention if surrounded by overwhelming or chaotic stimuli.

Such factors if part of daily experience may be the precursors to difficulties in

focusing attention as the child gets older. This is logical if we think about

what we know regarding the ongoing myelination of axons and early infor-

mation processing being generally more diffuse and ‘fuzzy’. In addition, if

adults are unavailable to help a child to ‘choose’ between a plethora of sen-

sory information, they may ultimately develop different strategies to deal

with the situation. All this equally applies to infants, toddlers and older

children in a nursery or school who may be confused and disorientated by too

many transitions, changes in environment and/or ill-defined resources and/or

resource areas. The responses can include:

* ‘switching off’ and become almost totally passive
* becoming agitated and/or distractable, that is trying to respond to

everything and nothing
* focusing totally on one or two objects in order to provide a sense of

stability amongst the chaos of competing stimuli

Townsend and Courchesne (1994) found that patients with damage to the

parietal lobe show particular difficulties in focusing attention, which is per-

tinent given the parietal lobe’s role in spatial information processing. We

need to know where something is in order to pay attention to it, which links

with Nielson’s (2003) stages of how children learn to understand objects.

Great similarities were found in the Townsend and Courchesne study

between these patients and people with autism, who had similar difficulties

focusing attention and were therefore inclined to focus instead on one par-

ticular object with an accompanying further difficulty to shift this attention.

We must also remember from the section on vision in Chapter 3 that children

can typically go through periods when they normally ‘fixate’ on a colour (but

also, incidentally, on a story book or character) and that this ‘fixation’ was

linked to finding objects in the environment that were particularly
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interesting. It is possible that if such fixation becomes soothing in the face of

overwhelming stimuli, this naturally tendency may lead the child to become

‘stuck’ in the visual/tactile/emotional feedback loop that such a fixation may

generate. Attention becomes an obsession.

Being curious and thereby moving one’s attention to what has ‘caught

your eye’ (or ear) is also a first step on the spectrum of decision-making. Once

we are able to move our attention to one thing, we can then decide to turn our

attention back to what we were doing before. There are a number of issues here,

as we need to have the visual acuity to be able to physically ‘shift our gaze’. We

would also need to be able to ‘hold in mind’ the first item of interest, indicating

an active memory system. It also potentially supports a growing sense of self-

agency embedded in such physical/sensory maturation as the child is increas-

ingly able to explore items of interest to them, and as the child matures finding

out about the world becomes increasingly important. Practitioners must bear in

mind that for some children, what the practitioners may see as interesting may

not be what the child notices. For example, on a ‘bug hunt’ there may well be

the child who may prefer to look at the leaf on which a ladybug rests rather

than the bug itself! Such individual perceptions may especially be the case in

children with special needs such as autism (Klin et al, 2004).

To sum up, Figure 6.1 suggests possible pathways concerning the devel-

opment or inhibition of curiosity and attention.

Getting to know the world: from imitation to intention –
making connections – schemas

We saw in Chapter 4 that infants can direct their actions towards objects and

the very momentous shifts which happen in the second half of the first year.

The infant acts with intention – he or she has a goal in mind. The next step is

understanding not only what I might want to do, that is, my goal-directed

action, but also what you are intending to do and this has been described as

being found in older children – for example, in the second year. A study by

Meltzoff (1995) showed that children of around 18 months were able to re-

enact a witnessed scene where the adult acted as though trying to pull a toy

dumbbell apart but failed to do so. The children when asked to repeat the

action carried out the apparent intended action, which suggests not only that

the children were able to imitate the action but also that they understood

what the adult wanted to achieve. The second interpretation was strength-

ened regarding adult intention because the children did not complete the

action when a mechanical device made the same ‘mistake’.6 If we reflect on

the finding that the child in the second half of the first year begins to imitate

more proactively the actions of the adults around them and then 16 to 18-

month-olds frequently actively imitate or copy their carers’ actions as they go
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around the house, it suggests that the capacity by children to imitate adult

actions is potentially embedded in an innate capacity to imitate. This

develops into a medium through which another’s actions can be both learned

and understood – that is, understanding the goal of what someone else is

trying to do. Furthermore, such imitation gradually becomes integrated into

play situations where the child increasingly uses these well-known actions

but in a way where the child has the control and can expand on the original

actions in the context of a continually developing brain.7 However, the

ability to comprehend has taken months of witnessing, performing and

imitating actions in order to pull together the vast diversity of day-to-day

experience.

The implication from research is that intentions are first understood to

relate to the physical world and, secondly, to the ‘mental’ world. It is this

‘transfer’ from the physical to the abstract which seems to be the fundamental

way in which we learn over time. We extrapolate what we have experienced

into what we then ‘know’. What children are also building on is their capacity

for making connections. This has been happening from birth as babies

‘connect’ their sensory/bodily feelings with the experiences with which they

are increasingly associated. As they mouth, taste, feel, shake, bang and gen-

erally explore objects, listen to sounds and observe people, pets and objects in

Figure 6.1 Potential pathways of curiosity development or inhibition
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the environment, they begin to connect and make associations between the

different qualities and characteristics of the world they are encountering.

Diamond (2006) in a somewhat complex paper emphasizes that even very

young children (9 months) can recognize a conceptual relationship between

two objects if there is a physical connection between them. The example she

gives is of older children (18–22 months) who were aided by a landmark in

finding a hidden reward if the reward was placed in the landmark (in this case,

an armchair) – and even younger children could do this – but not if it was

placed near the armchair. What the task required was that the children were

able to link two pieces of knowledge: first, that there was a reward and, sec-

ondly, that in order to find the reward, they are told that an armchair is the

landmark. How do we learn to connect two pieces of information? The

implication is that very young children may need to have a ‘halfway house’ of

a real physical connection before they can fully link an abstract connection

between two pieces of knowledge. There may be parallels in the child’s use of

a ‘comfort object’ when away from home. The physical presence of the object

links the security of home with being safe when away from it.

Gradually, over time, these connections become less tied to the physical

but become slowly more abstract, for example through pretend play and

imitation. Making connections also supports the growing ability to think

about things, which is intimately connected with the capacity to make a

symbolic representation of an idea. This does not mean only thinking about

people and objects within the environment but understanding the idea of the

environment itself, that is, spatial awareness and relationships or connection

between symbolic representations such as models and maps with their real

counterparts. Research appears to indicate that young infants tend to orien-

tate to look at or find where something interesting is, in relation to

themselves – but as they get older, that is, from the latter part of the first year,

they begin to identify the location of people or objects from an external frame

of reference – termed allocentric, but these very young children often need

quite powerful cues such as colour to help them work things out (Liben,

2002). However, as children get older, they can rely more on finding their way

about by using external clues as reference points, such as the home corner is

always near to the door to the classroom. Understanding that something

‘stands for’ something else appears to arise in children around 2.5 to 3 years of

age (DeLoache, 2002), which, incidentally, is also when pretend and fantasy

play are in full swing. Playing with a doll’s house shows understanding that

the miniature furniture is representing real furniture and a child’s skill in

‘furnishing’ the house will give some clues as to how they understand rela-

tionships between objects and contexts. However, the child’s skill in making

connections to a real situation might be shaky. A group of 4 to 6-year-olds,

were shown where some toys were to be placed in a room by showing them a

map of the room first. Then they were asked to put the real toys in the real
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room in the places indicated. The children had great difficulty doing this and

tended to just heap the toys in the room (Uttal, 1996). As Bell (2006) says,

children use different strategies to explore, interact with and solve problems

in spaces of different size, and they adapt these strategies to different settings.

This may explain why some children are more comfortable and confident

when playing and learning in large and/or outdoor spaces, while some chil-

dren prefer to feel more enclosed. It may not just be personality/temperament

but also how they cope with the idea of space and scale and understanding of

their ‘place’ within it.

Thinking about these issues may also help when children seem confused

or reluctant to go to other places in a building, as their understanding of

location is still tentative and they also have to deal with spaces of different

sizes. We only need to remind ourselves how confused we may feel if finding

our way around a hotel or building we have never been to before and how we

work out where we need to go. When taking children out for a walk, it is

useful for practitioners to take the time to allow children to stop and look

back and to notice landmarks, particularly useful for older, rather than

younger, children. However, there is another developmental issue here, as

working out locations and scale relations involves a degree of understanding

lines and angles and shapes, which is the beginning of understanding

geometry.

Schemas: a brief overview

A schema is the general psychological term, coined by Piaget, to describe

cognitive structures which children (or adults) have internalized from the

environment. Athey (1990) quoted by Meade and Cubey (1996) defines a

schema as ‘a pattern of repeatable behaviour into which experiences are

assimilated and that are gradually coordinated’ and so the use of the term

‘schemas’ often relates to how a child behaves in order to consolidate their

‘mental structure’ about a particular concept. For example, Manning Morton

and Thorpe (2001), also building on the work of Athey, describe examples of

learning schemas such as ‘transporting’, ‘enveloping’, ‘trajectory (diagonal/

vertical/horizontal)’ and ‘rotation’. A child who has a strong ‘rotation’

schema may ‘be fascinated by the spinning washing machine,8 love anything

with wheels, roll down a hill, enjoy spinning round or being swung around’

and may also draw, paint or create circles, as we see in the drawing examples

in later parts of this chapter. Schemas also cover such concepts such as gra-

phics and space such as lines, curves and space orders such as on top of,

behind and so on. Again we can link this with the way children use different

media, actions and play in order to understand all the different aspects of the

world they are trying to learn. Schemas can also be linked to emotions in the
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sense that an ‘internal working model’ is a schema of the child’s emotional

responses to the world.

A summary of schema development is as follows:9

* Each concept is an abstraction of all the individual instances we’ve

encountered.
* Even the most abstract conceptual schemas have their origins in

sensory experience of, and motor activity towards, the outside world.
* Abstract schemas are the most ‘detached’ from their origins, that is,

communism, a soul, relativity.

In essence, schemas are internalized thought processes which have arisen out

of action on the world and closely allied with language.

Making connections: thinking about thinking

As children are practising these ideas, transferring physical activity and

experience into internal thought, it becomes obvious that the way children

think is different to that of adults. We have already seen some examples when

considering the notion of ‘theory of mind’.

Some key notions about children’s thinking:

* Thinking processes/structures change with age – think about the rate of

maturation of the different brain areas themselves.
* They have more limited capacity and speed, and attention skills –

think back to the process of myelination which takes time and occurs at

different rates within the different brain areas.
* They are more limited in how many pieces of information they can

process simultaneously (in parallel). Young children can only cope

with simple instructions and it is not until nearly school age that

they can cope with understanding more complex instructions from

adults.
* They reason from their own perspective, their own interpretation of

language and the salient features of a situation for them.

Early ‘thinking’ may be in images but later becomes ‘words in the mind’,

although some of the most creative and innovative thinkers found images

before words to encapsulate their ideas. For example, Einstein’s theory of

relativity was based on imagining riding on a beam of light. Greenspan

(2004), in his discussion on the development of speech, explores how speech

allows children to separate perception from action. According to Greenspan,

by doing this the child can develop a freestanding perception that can
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become associated with experiences and thus form the basis for later use of

symbols. His use of the term ‘freestanding’ is useful because if the child can

separate out the attributes of a person or object and apply them to something

else or think about them in their absence, then the perception is indeed

‘freestanding’ and can be manipulated according to the child’s or adult’s

capacity to do so, that is, through ‘pretend’. This capacity to separate per-

ception from action can be illustrated by a deaf child’s ability to form signs,

the hearing child’s ability to use gesture associated with different contexts

such as waving ‘bye bye’ or to indicate a want or need by turning the head

when no more food is wanted or using the hands to push away a spoon. This

action is the use of a ‘familiar gesture to represent a meaning’ and if we

consider the word ‘represent’ it is possible to extend this into much more

sophisticated ideas. For example, consider a newspaper, which has print,

pictures, cartoons and, perhaps, a map to show the whereabouts of a sale. We

use calendars to represent the days, weeks and months and clocks for time.

Children have much to learn and understand about representation.

The notion that early thinking is symbolic is supported when considering

the mark-making/pictures of young children who begin to draw arcs and lines

before shapes and then from around 2 years ‘start to make separate yet linked

shapes’ (Matthews, 1999), which in themselves are reflections of the earlier

actions that babies do as they reach and grasp – after all to reach and grasp is

making a profound connection between what is seen, desired and obtained.

Children of this age and older will begin to layer colours adding to the

understanding of one object behind another. The care that children take by

either using carefully segmented colours for different shapes and/or placing

their marks carefully on the page suggests the importance of this procedure,

and children often are quite ritualistic in the way that they will place their

brushes or felt tips as they draw. The marks have intense meaning and the

older child will often talk about their drawing during the process which often

symbolizes a dynamic action of some kind, for example, water down a

plughole, someone swimming, as well as pictures of family or pets. Mathews

tells of a child just over 3 years whose ‘travelling zig zags’ are ‘clouds moving

along slowly’. If we reflect on this, we note that this is also the age when

children are becoming very involved in fantasy and role play, so such play

plus their opportunity to express ideas and thoughts on paper or in play-

dough, plus verbal expression, allows children to think, know, understand

and begin to reason. These drawings also allow children to further understand

the properties of the world around them as children may draw a representa-

tion of previous play, such as drawing interconnecting circles to revisit a

spinning game or when they have been spinning objects or watching clothes

go round and round in a washing machine – and see ‘schemas’ above. Chil-

dren are also interested in ‘going through’ and will look through tubes, crawl

through tunnels in the playground, pass sand and water through grids,
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colanders, mesh. Looking through and going through a structure also allows

different perspective-taking, as does climbing on a frame and sliding down a

slide or slope. Children are now combining, in a much more active sense,

their physical experiences with their capacity to make meaning out of them

and increase their knowledge and understanding. Children also use drawing

combined with play to understand concepts such as higher and lower as they

place the objects in their drawings higher or lower, to the side, at the edge, at

the top and the bottom, which is also, incidentally, helping them understand

location and spatial relationships. Their language becomes richer at the same

time as they explore these ideas and begin to work out why there maybe

differences in textures. The paint drying over time also supports their

understanding of time passing, as does the greater emphasis on helping

children notice the passage of time through routines, changes in activity such

as ‘now it is snack/tidy up/story/going home time’. Of course, their other play

activities will also support this intense learning as they notice if objects sink

or float, how to build more complex shapes, how something small might also

be heavy and or that something large can be light in weight. Hanging dolls’

clothes on a washing line can help to sequence items, and stories and songs

help to establish a time line for events and support different perspective

taking – a concept discussed further in Chapter 7. This active learning

eventually leads into the child of 6 or 7 years who is then able to learn

through more formal media as basic concepts have been established in these

early years. The importance of ‘active learning’ through play, being creative

through paints, sand and water, and clay/play-dough is demonstrated by the

links between activation in the area of the brain associated with ‘higher-

functioning cognitive tasks’ – the prefrontal cortex and corresponding

activity in the cerebellum which has long been associated with movement

(Diamond, 2000). She notes that there is a correspondence between the long

and slow development of the pre-frontal cortex and the equally protracted

development of the cerebellum. It seems logical that play/learning will sup-

port the growth of these important brain areas. It is also noteworthy that

children with learning difficulties frequently have motor difficulties as well.

Different types of thinking: the emergence of
executive functions

Zelazo et al. (2003) describe executive functions as generally referring to

processes that are involved in the conscious control of thought and action

with related skills and abilities which are to do with planning, problem-

solving, and self-monitoring.10 Ozonoff et al’s (1991: 1083) definition is ‘The

ability to maintain an appropriate problem solving set of attainment of a

future goal . . . [which] includes behaviours such as planning, impulse control,
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inhibition of prepotent but irrelevant responses, set maintenance, organized

search and flexibility of thought and action’. It is fairly easy to see from this

definition the links between emotional development and learning, and we

have already seen from Chapter 5 how emotions and the emergence of the

ability to think – allied with language – are so bound up together. Children

learning to wait, to take turns and to share in the latter part of the pre-school

years are all working their way towards these ‘executive functions’, and are

supporting the development of moral thinking – that is, what is acceptable

and unacceptable, what is hurtful and what pleases others. Between 5 and 7

years children have built on their early experiences, both emotional and

cognitive, and links can be made between a greater acceptance of play with

rules to the more abstract concept of ‘fair play’, although a sense of fairness to

oneself is still stronger!

Children are increasingly able to work out what ’tools’ they may need to

carry out a task, such as organizing their paper and paints ready to draw a

picture, or use scissors for cutting out shapes for a classroom display – thereby

displaying a greater understanding of planning which also indicates a

stronger sense of future. This also links with an increasing sense of under-

standing time by around 5 years and a knowledge of days of the week. By

learning to use tools, children also learn more by using them – it extends their

context for learning.

Some ‘high level’ functions: the use of speech and
calculation ability

As vision and attention have already been discussed in this and other chap-

ters, this section briefly considers aspects of language development and

number.

Language development

I have discussed early communication in Chapter 4, but this section deals

with an overview of the development of verbal language.

The interesting thing about language is that speech and other forms of

communication are initially signals and then become ‘signifiers’ of thought

because words, both spoken and written, are symbols of what is going on

inside us and another medium from simply sounds and body language to

enable us to communicate with others. Children will use signs or gestures far

earlier than speech and deaf children using sign language produce their first

signs from 6 months but on average at about 8 months. As we know, this is

when hearing babies are beginning to babble in the rhythms of their own

language and deaf babies ‘babble’ with their hands too. It is suggested that
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babies get control over their fingers earlier than their language ‘apparatus’

and this may be the case because later stages of language development appear

to ‘follow a common timetable’ – see below.

Milestones in language acquisition11

* 8–10 months: word comprehension
* 10–12 months: word production
* 16–20 months: vocabulary burst
* 18–20 months: word combinations – most children have established

a basic vocabulary of about 20–50 single words
* 2–3 years: grammar – children are supported in using grammar by

hearing the language spoken correctly by the adults around them.

The left hemisphere is most active in grammatical processing
* 5+ years: discourse organization – and a vocabulary of about 2000

words or more for most children and the ability to acquire new

vocabulary continues throughout the school years and across a

lifetime.

Words are important – and children need to be supported in finding words to

express their thoughts and feelings – a child (or adult) who cannot express

themself is frequently frustrated and can become angry or withdrawn.

Understanding meaning – semantics – appears to be robust and generally

insensitive to experience but grammar (syntax) and pronounciation (pho-

nology) appears to be more vulnerable and affected by late exposure and so

there is an overall ‘sensitive’ period for language development, that is, earlier

rather than later. Blakemore and Frith (2005) suggest that learning grammar

after the age of 13 years is much more difficult.

Trevarthen et al. (1999) describe a brain surge in the left hemisphere

between 2 and 5 years when language normally has its most rapid phase of

development, but it is also when the child has growing understanding about

different likes and dislikes, feelings, control of bodily functions, introduction

into pretend and fantasy play and when the child is experiencing more

inhibition of its own actions as well as a parallel increase in actual and desired

independence and self-awareness. Hobson (1997) notes research which points

to a child’s earliest use of personal pronouns such as ‘I’, ‘you’, ‘me’, ‘mine’

(very popular!) as beginning around 2 years. Interestingly, children of this age

can understand ‘your’ as referring to themselves but do not appear to use this

in relation to someone else. The earliest uses of ‘my’ and ‘mine’ have been

found to be mainly produced when children were acting on something, that

is, reaching, grabbing or claiming – something that many parents and prac-

titioners are fully aware – but not to body parts which seem to come later, for

example ‘my tummy’. It may well be that the growing use of language also
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helps the child to integrate more facets of the developing sense of self and

that children who want something and grab it, saying ‘mine’, may be working

out what is ‘mine’ in relation to ‘yours’. This is one of the reasons, potentially,

why it is so difficult for a child to share in these early years. Sharing is seen as a

desired behaviour (rightly) by carers and practitioners but expectations of the

child’s capacity to do so are sometimes out of line with the child’s develop-

ment and level of understanding.

Children with more than one language

There are many children in the UK who either speak more than one language

or where English is not their ‘home’ language. Practitioners sometimes have

to deal with this situation compounded by the fact that children within the

particular group may well be at different stages in the learning of their own

language as well as trying to learn English. As we know, children broadly

follow a timescale for language development but still have individual rates of

both acquisition and ability. Roberts-Holmes (2001) describes a family where

5-year-old Shah is of British Bengali heritage and he understands Hindi and

Arabic, speaks Sylheti (a language from northern Bangladesh) and speaks,

reads and writes English and Bengali. His family speak both English and

Sylheti at home and he moves backwards and forwards between the two

languages, with sometimes the context dictating which language is used. For

Shah’s family, speaking his ‘home’ language is not only something that is

useful and comforting but also part of his identity. It is important for prac-

titioners to realize that a language is often not only a means of commu-

nication but is tied up with a sense of who someone feels they are and a sense

of belonging. Siraj-Blatchford and Clarke (2000) provide an overview of some

of the stages of bilingual learning. As such learning is complex, they stress

that this is guidance only and such stages can be very flexible.

* New to English: staff and English-speaking children model English

but support the children’s use of their home language.
* A period of silence: what may be surprising to many of us, is that

silence can be part of normal behaviour as children start to learn a

second language – they are listening and watching, linking words

and contexts, just as babies do.
* Repetition and language play: ‘developing bilinguals’ often imitate

and use phrases/chunks of language that they hear most frequently,

such as ‘happy birthday’, ‘hello, how are you’, ‘OK’, ‘good morning’.

Many settings have small rituals of greeting or phrases used at par-

ticular times such as ‘snack time’, ‘tidy up time’, and these are more

easily recognized as the context is also very clear. Repetitive rhymes
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are also very helpful, with lots of interaction, so again, words, con-

text, actions all help to link meaning.
* More complex English: children, whether native speakers or bilin-

guals, will make mistakes and for both it is much better to model the

correct or common usage rather than point out a mistake. For

example ‘she wented out’ could be responded to by saying, ‘yes, she

went out’.

The key issue for practitioners is that children will learn their new language in

the context of acceptance and affirmation of their home language and with

opportunities provided to speak both. Children seem to learn English better if

they are confident in their own language, and it may be useful for practi-

tioners to be able to get some understanding of how the child is developing in

their own language in order to support them best in learning a new language.

Young children are very flexible learners and the nub of the matter is that

their learning will be optimal if they feel respected, reassured and allowed to

learn at their own pace. This applies to all children who are learning not just

language, but moving on to the more formal communication methods such

as reading and writing. Children need to feel confident in the skills they have

so that these can then be built on in a secure environment at a pace which is

not out of kilter with overall developmental expectations and individual skills

and needs.

Numeracy: the shape, pattern and rhythm of life 12

It can be assumed that a knowledge of number is something only grasped in

the later pre-school years – an assumption built on much of Piaget’s work,

especially his experiments of conservation, which seemed to show that

3-year-old children, for example, judged ‘how many’ by appearance. How-

ever, Blakemore and Frith (2005) describe an ingenious experiment where

children were first asked which of two rows of marbles contained the most

(one had more marbles but placed closer together, while the other row had

fewer marbles but placed wider apart). This emulates Piaget’s classic experi-

ment. Children of 4 years frequently answered that the longer row contained

more marbles confirming Piaget’s findings. However, the researchers repeated

the experiment but this time using chocolates and did not ask for a verbal

response. They simply asked which row the children would prefer to eat and

they found that children as young as two chose the row with the most cho-

colates no matter how they were spaced! So even very young children can

have an idea about ‘more’ and ‘fewer’ but need a link to help them – in this

case they could eat the experiment! This ties in with Diamond’s (2006) studies

where a physical link between objects helps children with the abstract
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connection between them. There are also interesting comparisons between

the chocolate conservation study and studies of number knowledge in pri-

mates where the primates’ matching and sorting tasks were often linked with

food rewards (Boysen, 1998).

So when do children acquire a sense of number? Blakemore and Frith

(2005) state that there are studies which indicate that even young babies have

a concept of number, that is, that 1 + 1 = 2, and Butterworth (1999) also sets

out research indicating an innate sense of number. However, counting and

understanding what a sequence of numbers relates to in quantity comes

much later and children can use the words ‘one, two, three’ and so on around

2–3 years of age but often do not relate this as corresponding to one, two or

three items. However, Butterworth points out that children can learn about

one-to-one correspondence at around 2 years when a child will quite happily

give one sweet to one person,13 but equating a number word with the object

or whatever takes longer and some children take longer than others to do this.

It is not until around 4 years that a true understanding of counting equating

with ‘how many’ appears. A further dimension is that both human children

and primates can approximate quantities but exact calculation depends on

language, which may explain why it takes a while for children to link their

newly found vocabulary with the ability to correspond their counting words

with quantity – both are relatively new concepts.

Children retain links between movement and learning in number when

counting because children all over the world will count with their fingers (as

do many adults) and will often use finger counting rather than words (But-

terworth, 1999) even at 4+ years. Children appear to use finger counting

independently and will have their own system as to which hand they use and

which finger they start with. There are also links between number and spatial

awareness – as we think about numbers in what is termed a ‘number line’.

Without this idea, it is difficult to add or subtract, and this is where the

knowledge about geometry comes in. People with good spatial ability are

often good at mathematics as well. The parietal lobe in the brain (see Chapter

2) is involved in both spatial awareness and number.

Summary

What may be discerned from all the previous discussion is that from very

simple, yet profound, beginnings the capacity to learn and to think becomes

increasingly more sophisticated. Earlier forms of learning do not get replaced

but become extended in tandem with increasing brain maturation, physical

maturity (allowing for greater exploration of a wider environment), expansion

in forms and types of play (discussed in the next chapter) and the emergence
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of language. Children’s experiences are framed initially by the opportunities

that their primary carers provide. They will be exposed in varying degrees, to

shopping, holidays, family trips, festivals, visitors, activities such as swimming,

going to ‘burger bars’ and other restaurants, and so on, as well as access to a

range of media such as television and computers in addition to opportunities

for play both indoors and outdoors. In other words all those everyday factors

which make up the lives of many UK children and which, without conscious

effort, expose them constantly to countless experiences of the written word

and recognisable symbols associated with ‘environmental print’ – such as the

‘M’ for McDonald’s or the names of the well-known supermarkets, signs at bus

stops, toilets, exit, no smoking, and so on. Those children who go to

playgroups and nursery will also be introduced to children from a potentially

wider range of backgrounds, together with unrelated or unknown adults, with

all their different approaches and styles of interaction as well as expectations

of behaviour. Throughout all this ‘growing up’ and widening of horizons, the

child still has to ‘manage’ their ongoing experiences dependent on their level

of brain maturation and consequent levels of understanding based on the

‘internal organization’ of earlier experiences. The mind is growing built on

previous bodily experiences borne out of ‘adaptive actions upon salient aspects

of the surrounding environment’ (Klin et al., 2004). This approach, called the

‘enactive mind’, also implies that any ‘derailment’ or dysfunction in the way

experiences are managed in the past – which will also include what the child

has paid attention to – will have an impact on the ‘shape’ of the individual’s

developing mind and ability to learn. This mingling of developmental

achievement emphasizes the ‘holistic’ nature of learning in these early years

and implicitly suggests that ‘formal’ learning practices, which tend to focus on

‘reading, writing and arithmetic’ to use the old phrase, are not appropriate –

worksheets for 2-year-olds are not helpful! There is also the emergence of a

possible discrepancy between the child’s ability to act in social situations, that

is, their understanding of other people’s thoughts and feelings and their actual

learning ability. There is a suggestion that while emotions themselves can

promote or inhibit a child’s desire to learn, the skill of a ‘theory of mind’ can

develop independently to a person’s level of intelligence, curiosity and ability

to pay attention. We have all met people who seem highly intelligent in a

particular field of study or technical ability, but are far less able to converse, see

another’s point of view or understand how someone else might be feeling.

This falls into Gardner’s ideas of ‘multiple intelligences’. What must not be

confused is that a limited ability to empathize means that an individual does

not ‘feel’ and can be just as crushed by inappropriate comments on them as a

person whether aged 5 or 35, no matter how impervious they might seem to

the feelings of someone else.

Ultimately, we have seen that the foundations of learning are embedded

in the capacity to imitate, emotional context, opportunity for experience and
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the encouraging of the child’s curiosity and desire to explore. Hurst and

Joseph (1998: 29) provide a summary of how emotional well-being in parti-

cular influences the capacity to learn thus:

Self doubt makes it harder for children to learn as the battle is lost in

advance, while optimism that one has the capacity to do things is

encouraging to a learner. Valuing and respecting others’ ways of

doing things makes it easier to learn from and with others. Having

the self discipline to put aside some aims in order to achieve

others . . . enables learners to persist even when there are difficulties.

They add that optimism, self-confidence and the courage to use one’s ima-

gination, plus perseverance ‘when grouped together form powerful predis-

positions to achievement’. Of course, as we know, all these arise from the

respect, care and loving interactions in the early months and years.

Finally, to summarize the task of an adult – whether carer and/or

practitioner – is to be aware of the following:

* the need for communication – infants and children need to be talked to
* to have an ethos of sensitivity towards individual children and their

needs – recognizing children as individuals in their own right with all

the range of likes, dislikes, anxieties and joys
* that a learning environment must include warmth, security and care
* that play is the key medium for learning – including Key Stage 1
* the need to build on what children already know and can do –

including recognizing the skills and abilities babies may have

Therefore, effective learning for the child involves:

* feeling safe and secure
* mutual respect between child and adult – boys especially need to like

their teacher
* having a positive self-image
* being able to make positive relationships
* having a friend
* developing a disposition to learn by being encouraged and supported
* having the opportunity to learn and different children may require

different means of engaging their desire to learn

This can all be summed up by the four Ss:

* stimulating experiences which are developmentally appropriate
* supportive interventions
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* seeing the individual child
* sensitive interactions

We all learn through the following means:

* experience
* observation
* imitation
* rehearsal
* practice

Throughout we can see that visual, motor and other sensory systems, together

with opportunity, support and encouragement, combine to help children

develop their capacity to know about the world and to actively participate in

it. Nothing happens in isolation – it is the whole child at work – and in the

next chapter we discuss one of the greatest supporters of learning – the

capacity for play.
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7 Playing and imagining

It is paradoxical that many educators and parents still differentiate between a

time for learning and a time for play without seeing the vital connection

between them.

(Leo F. Buscaglia, American guru (1924–98))

It is interesting that Hindus, when they speak of the creation of the universe,

do not call it the work of God, they call it the play of God,

(Alan Watts, 1997)

To play is to explore, to discover, to experiment . . . play gives children the

opportunity to develop and use the many talents they were born with.

(Instruction sheet in Lego# toys (1985) in Panksepp, 1998)

Play, pretend and imagination are a natural and integral part of growing up,

developing and learning. The importance that is given to play is represented

by the wide range of texts and articles on the topic and the advice, guidance

and training often given about the provision of opportunities for play. This

chapter reinforces the need for play in all its forms.

Play provides the bridge between all the different aspects of development.

It is the medium by which the links between different aspects of learning

embedded in a maturing brain become established. A capacity for play or

playfulness and its precursor and ‘associate’ – imitation – together with the

child’s curiosity, are central to the way development is ‘organized’ in the early

years. Carers intuitively use play, in tandem with nurturing activities, to

establish contact with their babies – through imitation, singing, tickling,

blowing raspberries, making faces – all those lovely, silly things adults do

which are all part of the daily experiences of many babies. From the begin-

ning, playful interaction and games are used to stimulate and amuse children.

Such interactions, together with the accompanying mutual smiling and

laughter provide an emotional context heavily weighted towards the positive.

As we saw in Chapters 4 and 5, much of an infant’s experiences involve the

reduction of distress and a corresponding search for the baby to be in a state

of contentment and pleasure. Play provides another dimension in which such

a state can be achieved in tandem with care and nurture. In addition, the

provision of a variety of resources from conventional toys, treasure baskets,

stack rings, puzzles, bricks, toy animals as well as boxes, pots and pans and



everyday objects, with opportunities to feel, taste and smell, provide the

arena for exploratory-type play. This establishes the framework for getting to

know the properties of things, for example, roundness, hardness, softness,

cold, hot, and so on. Such play provides not only an opportunity for mutual

play between adults and children, but also for children being able to play on

their own, inducing their own feelings of pleasure and mastery, which will, in

turn, further their motivation for exploration and learning. In this way it is

possible to see how play does bridge emotions, learning and development.

The child, through play, is learning more about their relationship with

their carer. However, play also provides another piece of the jigsaw that

supports the child’s sense of self through the ongoing, parallel development

in their understanding of both an emotional and physical self as the play is

accompanied by pleasure or frustration as skills and abilities are tried, tested

and, hopefully, mastered. It is as if the properties of ‘me’ are being established

as well as what constitutes the world outside.

Bruce (2005) sets out 12 features of play:

* using first-hand experiences
* making up rules
* making props
* choosing to play
* rehearsing the future
* pretending
* playing alone
* playing together
* having a personal agenda
* being deeply involved
* trying out recent learning
* coordinating ideas, feelings and relationships for free-flow play

Obviously, not all of these features will be involved in each child’s play but

will depend on the level of maturation, age and context. However, these

‘features’ emphasize the active nature of play – play is not passive – and are an

excellent framework for observing and evaluating play for practitioners across

the age range and in many contexts. In Newberger’s (1999) discussion on play

characteristics, he suggests that play not only requires such active engage-

ment and has a ‘symbolic aspect’ but also is:

* intrinsically motivated
* freely chosen
* pleasurable
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Play engages the child’s self and, for both parents and practitioners, the

child’s capacity to play with its invitation to enjoyment provides one of the

best means of not only supporting the child’s development but also getting a

picture of the child’s actual level of maturation. Perhaps more than anything

else, the shifts and style of play in which a child is engaged reflects more

accurately how the child is developing than any other type of assessment.

This is because play has its own developmental journey which potentially

begins with the child being able to imitate. As we already know, babies appear

to have the capacity for imitation soon after birth. Imitation has its neuro-

logical basis in mirror neurons, discussed previously, and it remains a pow-

erful part of human behaviour. This strongly suggests that the capacity to

imitate is essential for human development and, as imitation in the early

months is often in the context of play, playfulness itself is probably also an

innate and essential component of development.

The different forms of play

One of the most notable things about play is that we humans are not unique

in our desire and capacity to play. All animals play, although Iwaniuk et al

(2001) suggest that play is more likely in larger-brained species such as pri-

mates, monkeys and so on, and chimps can incorporate stones and twigs in

social play. I watched a young chimpanzee at the Primate Sanctuary in Dorset

spending several minutes watching water trickle into a hole and scraping

around it, appeared to be fascinated by the different patterns. However,

(Dugatkin, 2002) indicates that not only primates, monkeys, dolphins, cats

and dogs play with objects such as balls and hoops, but also turtles have been

known to do so, as have ravens. Young ravens, in fact, appear to spend nearly

all their time playing with almost anything they can find! This type of play is

‘object play’ and it seems to answer the question ‘what can I do with this?’

rather than simple exploration, which is more about ‘what is it?’ A baby

exploring a treasure basket and then shaking and banging as well as tasting

and feeling, could be incorporating both types of ‘question’, while the older

child rolling a car along the floor, loading toy bricks into a truck or making a

complex structure with different sized blocks is perhaps incorporating more

of the ‘what can I do with this?’ type of play. It is certainly the type of play

involved when children have resources which they can dissemble and reas-

semble. The quest to find out what something can do as well as simply finding

out what it is implies an innate wish to explore, supported by the existence of

this type of play across species. This may be one reason why young children

quickly lose interest in toys/resources which appear to have only one

apparent and/or repetitive function, rather than ‘open-ended’ resources such

as cardboard boxes, bags and scarves, and why the opportunities for
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exploratory, investigative and curious play are essential for learning, and

build on the essence of curiosity which we encountered in Chapter 6. How-

ever, it has to be noted that while play and exploration are closely associated,

they are not the same. Children can play without exploring and can certainly

explore without playing. In fact exploration – the ‘what is it?’ and maybe ‘is it

safe?’ may need to come before ‘what can I do with it?’

Another type of play common to humans and animals is ‘locomotor

play’, that is all the leaps, jumps, twists, somersaults, chasing and rolling that

can be achieved. Anyone who has watched lambs leaping off all fours will

attest to the general ‘springiness’ of this type of play – it is also difficult not to

detect an element of joy in all the shenanigans! Dugatkin raises a serious

point when he suggests the various hypotheses as to the reason for this type

of play. He implies that it supports the animals getting to know their terrain –

all the lumps and bumps in the ground, as well as developing motor skills and

balance. This would seem to make good sense for humans too. If we cannot

negotiate uneven terrain, we become strictly limited in not only where we

can walk or run but also how we walk or run. Research linking brain devel-

opment and play in mice shows a clear correlation between play and the

growth of synapses in the cerebellum – providing a link in how play supports

quality of movement. Children climbing, balancing, swinging, spinning and

doing handstands all help establish balance and awareness of where they are

in space in order to orient themselves. Orr (2003) notes the importance of

such locomotor play for children with disabilities. He observes, too, that the

more disabled children were, the less likely they are to be ‘thrown about’. A

desire for movement was touchingly illustrated by a young woman with

severe cerebral palsy whose dream was to be a ballet dancer. Her school

invited a professional male ballet dancer to work with her and with an

ingenious suspended harness, she was able to be lifted and moved. He danced

with and alongside her as she moved gently in her harness. Her delight in the

fulfilment of a dream was a joy.1 It can be easy to forget that people with

limited movement, of whatever degree, may long for an opportunity to

experience the different sensations that simply spinning or feeling the bumps

and twists on different terrains can give.

Children who are able will clamber up walls and trees, spin on a

roundabout or spin themselves until they are dizzy or try to swing higher and

higher – and virtually every mobile child I have ever encountered wants to

walk along a wall (even me– as long as the wall was low – I was very timid). At

18 months most children are trying to climb and clamber, and it seems

almost instinctive how children want to learn how it feels to be in different

body positions and move in a variety of ways. The constant, dynamic feed-

back that the brain is receiving from the body reminds and reinforces that the

body exists – and that it exists in the same way when hanging upside down

from a climbing frame as it does when standing up. Nishida (2004) includes a
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category of ‘social locomotor play’ which seems to be similar to ‘rough and

tumble’ as he describes a young chimpanzee climbing a tree, followed by one

or more youngsters, hanging and falling or jumping down to the ground and

that they repeat the entire sequence over and over again. The element of

imitation is strong and reminds us of children who will play ‘follow my

leader’ as well as just imitating another’s actions in order to ‘join in’. Nishida

goes on to describe how these young chimpanzees will mix ‘circling’ (and

somersaulting on the same spot each time!) with ‘wrestling or play-fighting’.

A further dimension to active, physical play is given by Panksepp who

stresses the importance of ‘rough and tumble play’ and describes it as the

‘brain’s sources of joy’. Panksepp’s lifelong focus of his work is linking the

workings of the brain and emotions and he states that: ‘increasing numbers of

investigators are beginning to realise that an understanding of play may

reveal some major secrets of the brain and yield important insights into

certain childhood psychiatric problems such as autism and attention deficit

disorders’ (1998: 280). Rough and tumble play is often called ‘play-fighting’

and in both humans and animals there is a qualitative difference between

true ‘fighting’ and play-fighting. I turn to Panksepp again because of his

extensive research on this topic and this appears to indicate that there is no

clear evidence of a continuity between rough-housing play and ‘adult forms

of aggression’ – an important point for many practitioners who often seem to

equate the two. There appear to be distinct ‘motivational substrates’ for these

two factors and rough-housing perhaps is more likely to be transformed into

sports with lots of competition and athleticism such as rugby, football, bas-

ketball, hockey or boxing, which are rough-housing with rituals and rules!

Incidentally, watching such sports involves a great deal of emotional arousal

in spectators.

This confusion between ‘rough-housing’/‘horseplay’/play-fighting with

aggression also led in some day-care settings to the ‘zero tolerance’ attitude

towards ‘war, weapon and superhero play’ as described by Holland (2003).

Holland’s excellent book about her research, does appear to indicate that

some practitioners’ negative attitudes to boys’ play especially, seemed to arise

in the 1980s. These attitudes appeared to parallel a growth in awareness of

gender differences in play which were almost totally – and mistakenly –

attributed to social and cultural reasons rather than anything to do with

brains, biology and differing developmental needs. Holland (2003) says that

perceived sexist patterns in children’s play clearly presented themselves as an

area in which women could take some control. Such ‘control’ was unfortu-

nately rarely based on any actual research of connections between what was

perceived as ‘aggressive play’ and male violence. As Holland points out,

perhaps it is more useful to think about what are the play ‘themes’ that

underlie the styles of play rather than their overt expression. Fortunately,

such extreme views are being modified as more research and understanding of
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broad gender differences in both styles of play and learning are coming to the

fore. The truth is that boys can be just as upset as girls if any type of play

degenerates into genuine bullying and aggression. There has also been a fairly

recent but less strident trend considering competition between children as

potentially negative, which again has rather worked against boys, who often

learn better in a competitive environment as it matches their somewhat

natural tendency in that direction. It is certainly true that competitiveness

can be subsumed – often by pushy parents! – into wanting to win at any cost.

However, competition can also support someone wanting to do or be their

‘best’. It is possible to want to win and to be fair. The winner who is gracious

to opponents and realistically accepts both strengths and weaknesses has

learned just as fine a lesson as the child who has learned to accept failure

without emotionally crumbling or wanting to retaliate.

Newberger (1999) also suggests that play helps children develop self-

control, especially during ‘rough-housing’, as the excitement is intense dur-

ing the play but then the child has to learn to ‘settle down’ and adapt their

behaviour once the play is over – whether it is with other children or with

adults. As children also ‘pretend’ to be angry, fearsome, distressed, happy or

sad in play, this also supports understanding the facial expressions and ges-

tures that will accompany such pretence as the child can more easily relate

the frequently exaggerated expressions and gestures with the stated feeling as

well as ‘trying out’ such emotions in the play. This can be compared with old

silent films when every emotion was ‘overplayed’ to increase understanding

of the story.

I have spent some time discussing this aspect of play, because Panksepp,

whose research is exhaustive, stresses the importance of active, physical play.

It is a way in which children can ascertain strength, agility, balance and

coordination. It can be used in imaginative contexts, and can encourage self

control and ultimately self-discipline. For example, in animals, rough and

tumble helps establish boundaries as the stronger make allowances for the

weaker and learn not to use their full strength. Such play can support a child

in reading facial expressions and body language more easily as signals that

one wants to withdraw or continue are learned. It can also help to encourage

empathy as the winded child is helped to his/her feet, dusted down and

comforted. Adults need to be sensitive to when intervention is necessary but

allowing children some freedom in their ability to rush around, wrestle, push,

shove and chase is also part of the practitioner’s role as is, perhaps, allowing

children to learn to deal with the mixed emotions engendered by competi-

tion rather than avoiding them.

Dugatkin’s (2002) paper also discusses social play in animals, which he says

is the most studied of all types of play including carnivores as well as chim-

panzees and other mammals. A delightful example from other research is that of

bottle nosed dolphins in Western Australia who permit visitors to stroke them
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and throw them fish – the dolphins then reciprocate and will ‘toss their visitors

a fresh herring or piece of seaweed’ (Singer and Singer, 1992). Of particular

interest, however, in Dugatkin’s (2002) paper is the social play he cites of

antelopes who prefer same-aged play partners and the evidence apparently

suggests that this provides them with a reasonable comparison from which to

gauge their own development. This finding seems very interesting when we

consider young children playing together and it is not an aspect I have seen

particularly emphasized in the many excellent texts on play. It seems logical

that such play allows children to react and interact with people their own size

and approximate level of maturity, strength and physical ability, and so provide

them with a different perspective on their own capabilities. It is interesting that

as children grow older, for example, by ages 7 and 8 years, same-sex friendships

become predominant. This may provide a further important dimension to

building up their view of themselves within their own gender as well as making

absolutely sure that they have all the same bits and pieces!

Pretend and fantasy play

Where humans depart from other animals – as far as can be surmised – is in

the ability to pretend and imagine, which also supports the later development

of reading and writing because of the ability to understand symbolic repre-

sentation. You may say ‘hang on – what about the deceiving chimp described

in an earlier chapter?’ The capacity to deceive would suggest that the chimp

had a basic ‘theory of mind’ through being able to understand how another

chimp might react – and might this imply a degree of ‘imagination’? It is also

certainly true that my two dogs can also deceive each other by ‘pretending’ to

chase one thing, so that another toy can be retrieved! However, a parsimo-

nious explanation may be that there is an understanding of wants rather than

minds or thoughts as this type of deception is found in children around 16 to

18 months. Nevertheless it is interesting that the development of the fol-

lowing precedes the emergence of more complex fantasy/imaginative/role

play and runs parallel to the emergence of pretend:

* understanding likes and dislikes
* the beginnings of understanding another’s feelings
* a surge in the levels of imitation by children of adult actions as well

as a means of communication between each other
* the emergence of understanding goal directed actions
* the emergence of verbal communication
* a greater awareness of the self as a self, for example, recognition of

the self in a mirror
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So, what might come before the emergence of pretend itself in the early part

of the second year of life? As we know, a great deal has happened in the first

14 months or so, including vast amounts of imitation both by carers of

children and then, from approximately 8 months, of carers by children. In

Chapter 4, I outlined the enormous shift in skills and abilities that takes place

between 8 to 12 months, including the development of ‘object permanence’

and ‘shared attention’. For a child to be able to pretend, there must be an

understanding of the properties of ‘objects’ in the real world, their reliability

and consistency across contexts. The child has first learned about the con-

sistency and presence of carers in tandem with the exploratory-type play

mentioned above. Then, with the understanding of objects still existing when

out of sight, comes the development of remembering that an object can be

moved – and found – in a different place (the ‘A not B’ task in Chapter 4

illustrates this development).

These particular shifts in knowledge and understanding appear to set the

scene for the emergence of the ability to pretend. A child would probably not be

able to substitute a small wooden brick to represent a cake or an animal or

anything else if the child was not confident in the real properties of the brick.

However, there is much ‘pretending’ that is an intermediary between imitation

and more complex representation, that is, substituting one thing for another and

that is when the child uses a real phone to ‘pretend’ to talk to a parent or friend

or pretends to go to sleep during a play situation by lying down and closing her

eyes. The classic form of pretend uses objects to extend play and which also

allows for the representation of one thing for another – literally re-presenting. A

much used example is a plastic banana being used as a telephone and the key

point is that the child needs to hold in mind two items of knowledge: first, that

the object is a plastic banana and, second, that it is, for the duration of the play,

also a telephone. Alan Leslie’s seminal paper in 1987 on ‘Pretence and repre-

sentation’ dwelt on his puzzlement as to how very young children can make one

object stand for another without getting confused, and it is his theory of

‘decoupling’ which helps to make sense of the fact that children are not confused

and can switch easily from ‘pretending’ back to the ‘real world’. Leslie suggests

three aspects which can identify whether a child is actually pretending or simply

imitating adult’s actions with props and any one of which can indicate ‘pretend’:

* Has one object been made to stand for another?
* Has a pretend property been attributed to an object or situation? (His

example is if a child says that their dolly’s clean face is dirty.)
* Has a child said that an object is there when it is not? For example,

there is milk in an empty jug which the child then ‘pours’.

If the child ‘pretends’ to eat a plastic banana, this dual representation still

takes place but at a simpler level, when the child knows that this is a toy that
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represents something that the child can eat. The plastic banana replicates the

real banana but the child knows (hopefully) that they cannot actually eat it. It

is this simple representation that can be termed ‘concrete’ play, whereby the

child uses replicas of real objects to support pretence, for example a toy tea

set, a doll, small world toys. Such items can, of course, become part of fantasy

play too, as when a child uses them as props in an elaborate story where the

animals, for example, have characters, different voices, adventures, and so on.

The crucial thing is that in order for the child to pretend, certain devel-

opmental skills and abilities need to be in place and the additional infor-

mation that Leslie did not have when he put together his original paper, was

the existence of mirror neurons which could suggest that there is a way in

which the brain itself ‘pretends’ when the neurons within it fire ‘as if’ an

action was occurring when it is only being observed. This provides a neuro-

logical basis for thinking about how pretend may come about in the sense

that there is already an ‘as if’ mechanism at work, albeit beyond the control of

the individual. These neurons provide a bedrock on which to understand how

very early imitation can occur but also, if Leslie’s premise is correct, that

pretending has more to do with being a precursor to understanding other

minds (see also Figure 5.5 at the end of Chapter 5) than understanding

objects. Such neurological activity may provide a basic framework on which

all the other skills and abilities around this age can converge to provide the

impetus for pretence. It is possible, that just as they have grasped by the early

months of the second year that people’s actions have goals, so it is highly

likely that they will have built on their early knowledge of objects as outlined

in Chapter 6. For example, they will have learned that if something is not

supported it will fall down, or if a cup is full and falls over the contents will

spill out. Children through their extensive imitation and observation of daily

activities can then move on to their own conscious form of ‘as if’. For

example, I am pretending to pour milk out of this empty jug as if there was

milk in the jug. The fascinating part of pretend play is that children seem able

to understand when another child is pretending and will join in the game,

such as a teddy bears’ tea party with even the most minimal of props, perhaps

a row of soft toys. The cakes, drinks and any other items are simply in the

minds of the children with perfect understanding between them – invisible

and yet seen clearly in the ‘mind’s eye’.

Leslie and other researchers have wondered why, with this capability, it

takes so long for children to understand the possible ‘false beliefs’ of others,

that is, not until around the age of 4 years, but it is possible that it simply

takes that long for the child to practice and begin to comprehend this con-

cept. I imagine that in play situations some discrepancies in the focus of the

play do arise and that children put each other right, and in my own obser-

vations of pretend play this has indeed been the case. For example, one child

decides that teddy has a ‘tummy ache’ and is not going to eat his tea. The
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other child says crossly that teddy is going to eat his cake because it is his

birthday. This simple exchange nevertheless indicates that one child’s

thoughts are heading in a different direction from the scenario in the mind of

the other child. This example also provides an illustration of the children

having to negotiate a solution to their problem, such negotiation often being

part of the children ‘stepping out’ of the play situation and returning to their

scenario once the problem is resolved. Such negotiations provide another

example of the links between play and cognitive development and commu-

nication. Perhaps it is through many repetitions in this kind of play as well as

in real-life situations, coupled with the growing language skills and widening

experience plus ‘rehearsal’ through greater imaginative play that this won-

derful ability to recognize that someone ‘might not know something I know’

becomes possible. Perhaps it is no accident that children with siblings are

sometimes found to recognize ‘false belief’, that is, have acquired a theory of

mind, a little earlier than others because of the greater opportunities to link

different experiences together on a daily basis as they play, argue and

negotiate together (Lillard, 2002).

In between the emerging capacity for pretend and the emergence of an

understanding of ‘false belief’/theory of mind, there emerges what has already

been touched on, the capacity to imagine, that is, when the child no longer

needs props to enter a world of their own – or if props are used, they can be

anything the child wants even if they have no resemblance to the ‘real thing’,

for example, a stick can be a horse. An intriguing parallel is that if we

remember from the discussion on sleep in Chapter 4, dream sleep begins to

reduce at around 3 years of age from the very high levels in early infancy.

Pretend emerges as dream sleep diminishes and perhaps it is not too fanciful

to consider that pretend is a waking version. We do in fact refer to ‘day-

dreaming’ when the child is absorbed, ‘far away’ and not ‘paying attention’.

To return to imagination, another facet of this play which most likely

feeds into this growing understanding is the child’s enthusiasm for taking on

the role of someone else, whether it be mummy or daddy (frequently the first

forms of role play), others in their social world and then figures from televi-

sion or film. In imaginative play, children imitate the common phrases,

behaviours and attitudes of the adults in their family and it is from this that

they can then move on to add their own ‘twist’ to the situations as their play

becomes more self-determined and wider in context, embracing more char-

acters and situations. It is often the feelings engendered through imagining

the self as another that allows the more insightful thoughts about motiva-

tions and intentions to potentially emerge for both adults and children.

Simone Weil (quoted in Smith, 2005) felt that we humans needed to reor-

ientate ourselves, to decentre or ‘unself’. She said that ‘Each man imagines

that he is the centre of the world’ and this is certainly the view taken by the

average 3-year-old whose thinking is strongly – and rightly – focused on
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‘working out’ the self. However, such fantasy/role play allows the child to

‘decentre’, to move from this natural occupation with the self to trying out

another perspective. It is an extension of the ‘decoupling’ of real and ima-

ginary objects to an abstract version of this process. I strongly feel that ima-

ginative play of this type is a necessary prerequisite to the capacity to

understand the minds and thoughts as well as the feelings of others and so,

delay, dysfunction or lack of opportunity in this area can potentially disrupt

the quality of this ability. Lillard (2002) provides a comprehensive overview

of the links between pretend play and cognitive development but also notes

that research indicates that securely attached children are more likely to

engage early in pretend play and that secure attachment is associated with

better ‘theory of mind performance’. It is interesting that these findings are

linked to the idea that parents of children with secure attachments are more

likely to use language associated with feelings and reason, and children are

able to build on these communication skills during their play and all that

goes with it.

Panksepp (1998) emphasizes that play is a primary emotional function of

mammals’ brains and this is logical when we again consider its presence and

persistence across species. Positive emotions must be involved or no species

would play, plus the fact that negative emotions such as fear, as well as

hunger in animals can eliminate play temporarily. For example, after several

days of isolation, young chimpanzees become despondent and exhibit rela-

tively little play when reunited with each other. Comparisons can be found

with the diminished capacity for play in human children when upset and/or

fearful. These findings, and a wealth of other animal research quoted by

Panksepp, stress that the capacity to play appears to rest on the basis of a

warm and secure environment with abundant parental involvement. This

certainly reflects my own experience of direct observation of the quality of

play in a group of children from troubled backgrounds aged between 4 and 5.

Instead of the rich fantasy/role play which children of this age frequently

demonstrate, their play was ‘fixed’, i.e. either very ‘concrete’, that is, pushing

a doll around in a pram and occasionally brushing its hair (and smacking it),

or brief episodes of ‘locomotor’ type play. The most imaginative play seen

over several weeks was in making some ‘cakes’ with play-dough but this, was

very brief.

Harris (2000) discusses language and imagination extensively, and

describes how the emergence of language in tandem with the emergence of

pretend play builds on the child’s cognitive ability to create a model of a

situation, something which I believe they have practised through imitation of

adult actions. Children can then produce language which includes what they

have done and what they are about to do – allowing the mind to move

between past, present and future. The situations that children will often re-

enact are situations that they themselves have experienced and so experience
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a narrative that flows in time. They are helped, of course, by storytelling,

especially fairy stories, which traditionally begin ‘once upon a time’ and end

with ‘they lived happily ever after’ bringing in something that does not exist

in the present time but once (past) and which will be (future). Children need

to understand the flow within a story and within play so that they can

understand their own ‘autobiography’. It is interesting that the ability to

recall more about past events occurs around this time, perhaps not only

because of language development but also because of the ‘practice’ they are

getting in play. Stories also support the child in taking the point of view of

someone else as they listen to the tale which is written from the point of view

of someone else – whether a child or a chicken! The frequent acting out of

well-loved and familiar stories also helps in this growing ability to take a

different perspective and leads to understanding another’s thoughts.

Playing imaginatively is possibly the apex of the capacity to play, to

shake off the here and now and enter a world of ‘what if’ incorporating past

experience and future plans. Imagination helps us to conjure up pictures in

our minds of what we hear or read, which is often why, when a film comes

out of a well-loved book, we may be fearful of how someone else has ‘pic-

tured’ our hero or heroine and their surroundings. As a child, listening to

Treasure Island on the radio, I had a picture in my mind of exactly what Blind

Pugh looked like as he tapped menacingly along the path to the Admiral

Benbow Inn. Ultimately, imagination allows us to roam around the universe

if we so wish. It sets us free as some of those held in solitary confinement can

attest, such as the man who played a complicated game of cricket in his mind,

giving characters to all the different players while he was alone and uncertain

of rescue, and this activity kept him from despair and mental collapse. Ima-

gination also supports us in empathizing with others as imaginative play not

only involves the child’s emotional world, but also enables the child to

rehearse the emotional world of other people. Panksepp (1998) also says that

play allows children to ‘project their behavioural potentials joyously to the

very perimeter of their knowledge and social realities’ but that this ‘pushing’

may also lead children to begin to be genuinely angry or distressed. This is

where appropriate adult intervention is so important. When children have

reached this limit they turn to the adult, often tearful and/or angry, perhaps

with complaints about the other children. They have encountered emotions

in a play situation that are just beyond them and they need the adult to help

them cope. This aspect of helping children deal with potentially more com-

plex emotions is another important facet of play. It is also possible that the

opportunities for children to sort out and manage their emotions through the

‘testing out’ of roles and relationships are much reduced if they are unable to

participate fully in all types of play and, furthermore, may diminish in some

way the capacity for the quality and depth of the ability to think about the

self, others and the world in general in later life.
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The notion that play and pretend are essential for sound human devel-

opment is reinforced in the finding that it does exist across cultures, although

culture will influence the type of play themes that may be most prominent.

For example, Lillard (2002) quotes studies illustrating that American and

Turkish children engage in more pretend play than Guatemalan and Indian

children do, Korean American pre-schooler’s play emphasized family roles

whereas European Americans’ play emphasized danger and fantasy. The

important point is that in all the communities studied, pretending did occur

and the levels did seem to relate to parental attitudes towards play – useful,

important, a waste of time, and so on.

Reality and pretend

As we have seen, pretend play needs:

* an understanding of the real world
* an ability to switch from reality to pretend and back again
* an ability to sustain reality and pretend at the same time

As practitioners, we have to remember that the child’s understanding of the

world is growing in parallel with the development of pretend and fantasy

play. This ability to ‘decouple’, as Leslie would have it, is very important, and

is perhaps an indication of how important pretend play is, that it does occur

at such an early stage when so much ‘practising’ of other skills and abilities

(that is, language) and so on is going on. It perhaps reinforces the supposition

of its essential nature as the medium in which all aspects of learning are able

to be both rehearsed and reinforced.

However, Lillard (2002) points out that children can become confused

between some fantasy situations and reality. This can happen when there is a

cultural endorsement, for example, Santa Claus or if there are people who

purport to be witches when witches are supposed to be in stories, or if a

situation has little or no real-world reference for them, such as an unfamiliar

animal portrayed doing domestic tasks. Another situation where children can

become confused is in ‘scary’ situations and Lillard describes a study where

children avoided a box which had contained an imagined monster. It may

seem a truism but being scared is scary and this heightened emotion may

confuse children. The original source of their fear is from their imagination,

such as when children are fearful of something under the bed or the dark at

the top of the stairs. We need to remember that as older children and adults it

can sometimes take us a little while to ‘come down to earth’ if we have seen a

particularly frightening film. We can experience being disorientated for some

moments if we have been closely involved and identified with the hero or
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heroine, and often need to talk about the film itself when we emerge from the

cinema to ‘settle’ our own emotions. It is not surprising then that children

can be equally disorientated when presented with situations that are frigh-

tening, even if the child has instigated scary play with roles as monsters and

witches. This is where adult involvement is crucial as the child needs the

adult to help them sort out their feelings and put the monsters back where

they belong.

Play in older children

Play enters another phase when older children starting school tend to become

more involved in group play, which is usually play in teams with accom-

panying rules. Of all the animals studied, Nishida (2004) suggests that it is only

humans, and possibly dolphins, who actively play in team/group play. Dol-

phins have been noted to act in groups against one another in competition for

a female. This is not to suggest that animals such as chimpanzees do not come

together in a group or ‘team’, but it is usually in situations of conflict, for

example, that a group of males will attack a lone ex-alpha male. In other

words, it is only humans who seem to play in groups for the play’s sake.

Children can and do initiate a game of football, for example, without any

facilities, using a can for the football and anything as a marker for the ‘goal’

and will simply play the game together. It is interesting that the move to this

type of team game coincides with the gradual and increasing shift from the

focus on the needs and wants of the self to reaching out to others in

increasingly more complex ways. Children’s happiness as they reach the ages

of 7 or 8 becomes more bound up with having friends, and team games or

activities can often help to foster such friendships. If we link this with the

tendency to prefer same-sex playmates at around this time too, we can begin

to see how group play becomes a medium for expanding social understanding.

Fears are also more reality based around this age as opposed to the fears of

monsters, for example, in younger children. It is perhaps at this age that the

influence of parents is beginning to be modified as the only important figures

in the child’s life, as the importance of friends and other adults assumes more

significance. Borland et al. (1998) describe from their research with this age

range and older that having no one to play with was seen as something to be

‘avoided at all costs’. Children’s understanding of emotions also becomes more

sophisticated and it may be that in group play they encounter and experience

a much more complex array of feelings. They are more able to understand that

an angry face, for example, may not be matched with an angry ‘internal’

feeling but that someone could be feeling sad or lonely instead. Team games

do seem generally to fit boys’ tendency to have ‘larger and looser’ friendship

groups than girls, although there are always individual differences.
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Key points and implications for practice

To sum up, playful activity will incorporate some, if not all, of the following:

* emotion
* movement
* communication
* a seeking for understanding/curiosity
* interest
* involvement

Recurring play themes have been found to be:

* treating and healing
* averting threat
* re-enactment of domestic events

Young children explore issues of:

* being left behind, hiding and being discovered
* going away and coming back again

Older children explored the same issues through themes of:

* escaping, killing, dying and coming to life again – often the type of

play that boys will engage in

We must not forget that laughter and fun are frequently part of pretend,

fantasy and all other forms of play, and adults can spoil play – especially

pretend – by ‘taking over’ the world that the child is creating. Play and pre-

tend are ways in which children manage many of their experiences including

situations where they may be distressed and anxious as well as supporting

cognitive development through role taking, negotiation and language. In

their pretend play, they make their characters speak, they decide who is good

or bad, who wins and who loses. For brief moments they are in charge,

powerful in a world that they have created. Adults who enter too far into this

world bring it into their control, and so the child becomes powerless again

and often will stop their play and not return to it. An example is of a child

who had an imaginary ‘friend’ (often a normal part of development). A

grandparent became too enthusiastically involved ‘directly’ with the ima-

ginary friend – and the child ceased to have this friend. Remember, one of

Tina Bruce’s (2005) features of play is that children make up rules as they go
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along, thereby keeping control of their play. This idea of the children being

able to control this part of their day is vital for them on many levels.

Older children do not, as is often supposed, give up on pretend play but

will continue, although team games become more prominent and imagining

possibly becomes subsumed in other activities or diverted into games and

books dealing with fantasy. Consider the popularity of Harry Potter and the

Terry Pratchett books and the enduring popularity of classics in children’s

literature such as the Beatrix Potter stories, Wind in the Willows, Alice in

Wonderland, and so on. As adults we imagine through daydreaming as well as

being able to imagine consequences of real actions.

Play is how we, as children, learn to plan, implying a knowledge of past

experience, present happenings and future time. It helps to create a coherent

and consistent image of what is happening to us on a day-to-day basis – the

growth of our own autobiography – and it helps create a consistent and

coherent expression of who we are both as individuals and in reference to

others; think about same-age playmates for example.

Supporting play is vital for practitioners and carers in providing oppor-

tunities for play indoors and outdoors, open-ended resources and supporting

children in telling their stories by writing them down, taping them, and so

on. Allowing children to engage in all types of play is important too, not just

pretend. Children need to play to learn about themselves, their bodies, their

abilities and skills in moving as well as the expansion of their minds.

Some final points about play:

* Play is active and exploratory.
* ‘Aggressive play’ is not necessarily aggression.
* Play appears to support brain maturation (especially the cerebellum

which deals with balance/coordination and procedural learning).
* Play helps children to learn about winning and losing.

Practitioners need to:

* understand the role of play
* be sensitive to potential gender differences
* ensure equal access to all types of play
* be aware of their reactions and responses to play they do not like
* provide resources which reflect the interests of the children includ-

ing comics, car manuals, brochures and factual as well as story books
* have fun too!
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8 The role of the adult: to
understand the ‘heart of the
intended communication’

Effective practice in the early years requires committed, enthusiastic and

reflective practitioners with a breadth and depth of knowledge, skills and

understanding. Effective practitioners use their own learning to improve their

work with young children and their families in ways which are sensitive,

positive and non-judgemental.

(Primary National Strategy, England)

What’s done to children, they will do to society.

(Karl Menninger)

What a child doesn’t receive he can seldom later give.

(P.D. James, Time to Be in Earnest)

Caring adults count more than resources and equipment.

(Birth to Three Matters Framework principle)

Where did we ever get the crazy idea that in order to make children do

better, first we have to make them feel worse? Think of the last time you felt

humiliated or treated unfairly. Did you feel like cooperating or doing better?

(Jane Nelson)

The purpose of this chapter is to reflect on the role of the adult who works

with children and the vast responsibility to do the job well. The particular

issues discussed are, consideration of interactions, interpretations of chil-

dren’s behaviour, the need for observation of children and of our professional

practice, and a brief review of the role of the key worker in day-care settings,

and the teacher and the commonalities in aspects of early years work.

Although the emphasis is on care and/or learning settings, aspects of this

chapter are relevant for social workers, health visitors and allied professionals.

Working in care and learning environments is different from other work

because it involves working with people who are vulnerable. Professionals

such as nurses, social workers, health visitors and teachers, as well as early

years professionals have a duty of care embedded in their professional role



and ‘care’ brings with it an emotional reaction and personal involvement.

This means that there is an interface between the personal and the profes-

sional, and that practitioners own beliefs, attitudes and values will permeate

all that they do and influence their motivation in carrying out their

responsibilities. Numerous writers and researchers such as Benoit (1997),

Crittenden and Claussen (2000), Crittenden (1995), De Wolff and Van

Ijzendoorn (1997), Karen (1998), Kogan and Carter (1999), Robinson (2003)

Schore (2001), Goldschmied and Jackson (1999), Elfer et al, (2003), Manning-

Morton et al (2001) and Gerhardt (2005) emphasize the importance of

interactions between children and their carers for the child’s emotional,

social and learning well-being. The Scottish Birth to Three Framework

(Scottish Executive, 2005) sets out three key features for effective practice and

these are Relationships, Responsive care and Respect – applicable to children

of all ages in reality! All these researchers and/or studies stress in different

ways that carers must not only understand the impact they have on the child

but also how and why. Stern (1985) suggests that parents compose an

‘ongoing biography’ for their baby that influences how they see their baby

and, ultimately, how the baby sees itself. In my experience, child-care pro-

fessionals also compose biographies for the children they encounter and, as

with parents, such biographies also influence the meaning given to the child’s

behaviour. Parental perceptions, and by default professionals’ perceptions,

can result in a particular style of adult interaction. Such perceptions, if

negative or distorted, can impede an understanding of the child’s emotional

and developmental needs. Common themes identified by Lieberman et al,

such as destructive, wicked, independent or never satisfied have their echoes

in the language occasionally used by teachers, health visitors, social workers

and day-care practitioners, that is, ‘the bad child’, ‘the aggressive child’, the

‘good (independent) child’, the ‘attention-seeking child’ and ‘the invisible

child’. To highlight the latter example, during local training sessions on

understanding children’s behaviour, attendees – who are usually teachers in

both pre-school settings and schools plus day-care practitioners – are asked to

think about the children in their class or main group. Almost invariably, there

is one child who is ‘forgotten’ and this child often turns out to be either the

very quiet, compliant child or the ‘independent’ child who appears not to

need much adult interaction. The fact that a child can be ‘invisible’ allows an

opportunity for practitioners to consider whether or not their ‘view’ of that

child affects the way the child’s needs may be met and so leads to reflection

on their general attitudes, beliefs and values. They often come to realize that

potential variations in approach to children can be based on their own

internal world rather than that of the child – and, of course, their internal

world carries with it echoes of their own parental history, the influence of

their environment and the key people they may have met along their own life

trajectory – but especially, as we know, in their early years. This ‘personal
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baggage’, because of the emotionally laden nature of the work, mitigates the

quality and style of interactions, interpretations and rationale for not only

the way a child might be behaving, but also their own particular emotional

(as opposed to professional) responses to different children in different con-

texts and situations.

There are two other strong recurring themes which arise during these

training sessions. First, behaviour may not only be an adaptive response to

circumstances but also a direct communication from the child to the adult

about the child’s current understanding of the world. Second, there is the

recognition of the frequent mismatch between expectations of behaviour and

a child’s capacity to understand and comply with such expectations. I return

to this aspect later on but first, I want to discuss interpretation of behaviour as

communication and tell you about a particular situation which will illustrate

and explain the subtitle of this chapter.

Three years ago, while observing a group of children with autism in a

special school setting, a child whose behaviour was classed as particularly

‘disturbed’ repeatedly caught my attention. He had no speech, only sounds,

and was very active. However, he became still when looking through the

pages of a large book which he would repeatedly feel and fondle, running his

fingers along the edges and especially the corners, all the while staring

upwards. When moving around, he would repeatedly jump up, raising his

arms. The focus of the staff appeared to be to try to help him manage his

behaviour and be more ‘controlled’. They were consistently kind, patient,

attentive and caring but with hindsight I wonder whether any of us ever

really considered whether his overall behaviour was trying to tell us some-

thing about himself and how he was actually experiencing and seeing his

world rather than his behaviour being a ‘symptom’ or manifestation of his

‘autism’. Over time, thinking about this and his fascination with the edges of

the book pages, I came across a study by Penn and Shatz (2002), who describe

how the edge of a page of paper ‘can correlate the firing’ of many nuclei in the

retina on which this ‘linear image falls simultaneously’. Was it possible that

the child’s behaviour, looked at in the context of his sensory, visual, emo-

tional, and cognitive processes, was a direct communication of his potential

lack of understanding about his body and spatial awareness? I was too lacking

in understanding to think about it then, but reflection since suggests that

behaviour can be interpreted as:

* a direct communication of personal meaning, which can be as

complex as in the example above or as straightforward as a hug,

punch, laughter or tears
* a ‘by-product’ of other processes, such as a reduction in eye contact

in a child with autism
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* a mixture of both the above in varying degrees at different times,

dependent on context, mood and ability

What was also apparent was that this behaviour had a strange, emotional

‘flavour’. It engendered in adults various levels of anxiety, dismay, help-

lessness, warmth or aversion. Anger, too, may have been present but never

expressed. What emanated from the child, in my perception at least, was

anxiety and a shadowy sense of despair. These feelings together with my own

well-remembered feelings of helplessness as an observer reinforce my current

assessment that what we were witnessing was a desperate attempt to com-

municate, but perhaps in a ‘language’ that we were not able, ready or pre-

pared to understand. The interpretation of his behaviour by the adults around

him may have had only a partial resemblance to what he actually wanted to

‘tell’ us. In addition, his absolute reliance on our abilities to understand him

reflects how we all start off in life – as beings only able to communicate in

ways available to us, reliant on the adults around us to understand what we

mean. Kinsbourne (2002) notes that rhythmic activity that is confined to

oneself, for example rocking, spinning, finger tapping and leg shaking, may

replace arousal with a sense of calm. The child in this example did ‘calm’

briefly when repetitiously and compulsively feeling the edges of pages and it

may be that children who are not understood and who feel little or no con-

nection with others – for whatever reason – may turn to a rhythm they self-

generate in order to feel soothed in a way that is more fundamental than

simply an act of releasing tension. Kinsbourne (2002) also notes that over-

arousal may constrain attention to the most important available cues and

encourage high-frequency, repetitive responses ‘adaptive to the internal state

rather than the environment’. In other words, did this child’s internal state –

physical, biological and psychological – preclude him from being able to react

and interact with his environment, leading to a focus on repetitive behaviour

which gave him some respite from chaotic sensory information? At the core

of all this is the meaning adults give to a child’s behaviour and how far such

interpretation coincides with the reality of the child’s existence for them. In

other words we need to pay attention to what Mary Sue Moore (1990) has

termed ‘the heart of the intended communication’.

I now turn to the second recurring theme for practitioners, which is the

expectations of children’s abilities and behaviour, and emphasize how

important it is that such expectations are realistic and link with the

maturational level of the child. However, in the hurly-burly of day-to-day life,

practitioners in a range of settings and roles have to balance the demands

and needs of parents, curricula, inspections, assessments, local authority

requirements and the ‘instant’ needs of the children involved. This poten-

tially means that the complexities of being a child who has to adapt to the

competing expectations, attitudes and behaviour of a range of adults can
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sometimes be overlooked. In particular, it is adults who mainly dictate the

pace, quality, content and range of experiences for the child. For example,

think about a practitioner who was seen in a setting feeding three babies at

the same time. The primary consideration in this case was ‘getting through’

feeding the babies rather than using such a care routine as an opportunity for

close and positive interaction. Without reflection on the power of the quality

of experience, the potential emotional detriment for the individual baby can

be neither understood nor acknowledged. This example also brings into relief

not only the reality of poor practice but also the practitioner’s own reactions

within that scenario. How did she think about what she was doing? Did she

even consider how the babies might feel, or was the ‘task’ the primary con-

cern? If she was concerned, she may have felt powerless to do or say anything

within the setting which provides a link between the internal worlds of

practitioners with the ethos of the setting and the attitudes, beliefs and

expectations of parents and/or colleagues, whether the context is the parental

home, day care or school with their attendant league tables.

To enable practitioners to think about these issues further an exercise,

which has proved to be particularly illuminating for practitioners, is simply to

think about a typical day, for example in a nursery or classroom but from five

perspectives:

* transitions
* instructions
* the environment
* their own behaviour
* the overarching ethos of the setting

Transitions

Reflection on transitions allows practitioners to link emotional well-being

and behaviour, because how a child deals with ‘change’ will arise from how

they have responded to and made sense of their overall experience of life –

their ongoing ‘internal working model’. What happens at home influences

what happens within the setting, and what happens within the setting can

influence what happens at home. It is the totality of all these experiences,

which supports and strengthens their ‘internal working model’ positively or

negatively. Transitions bring with them different expectations of behaviour.

For example, carers may have a different set of rules and boundaries from the

setting, different instructions, demands on a child’s growing skills and, for

both very young children and babies, different sensations, including tactile,

vestibular and proprioceptive. For example, the child who has been happily

choosing their own activities, when the parent arrives at home time, may be
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strapped into a buggy and literally ‘carted off’ either to home or the super-

market or to another house. This leads into thinking about a particular

transition that has been identified as a potential area for confusion and/or

distress for children if not handled correctly, and that is arriving and leaving

the day-care setting or school. The Ofsted report ‘Early doors’ (2005), which

focuses on the first hour in nurseries, had the following main findings:

1. In too many nurseries there are not enough staff on duty at the start

of the day to offer good care for children; this was found consistently

in one-fifth of the nurseries visited.

2. In a third of the nurseries visited the first hour or more of care lacked

sufficient planning and organization to support the needs of all the

children attending.

3. Some practice was unacceptable; in particular, security was weak,

thereby allowing adults to enter the nursery unchallenged, and staff

were not providing children with engaging activities.

4. The best nurseries plan carefully for the difficult transition from

home to nursery and make sure that they have extra staff on hand to

support both children and their parents at the start of what is, for

many children, a very long day in the paid care of others.

Of course, it is perfectly possible to extrapolate these findings to consider how

such arrivals (and departures) are dealt with in school as well as nurseries,

especially with the 4-, 5- and 6-year-olds who are still very young and vul-

nerable to transitions. These times are so important, not least because they

often allow the informal sharing of information with parents, which can be so

important for the child. Unfortunately, within a busy classroom or day-care

setting or when a practitioner has a number of children of varying ages in his

or her care, awareness of a child’s individual ability to manage their ongoing

experiences may get lost, as might opportunities to talk to carers.

Of course, it is not just the transitions between home and day care or

school which need to be managed by the child, but also the many changes

that occur within a usual day. For example, practitioners can think about:

* the number of changes in adult care
* change from one activity to another
* from inside to outdoors
* from one room to another
* from one part of the building to another – (think of the child’s

understanding of space and size discussed in Chapter 6)

For some children, transitions can be potentially fearful. What seems everyday

to us may not be so to the child. Obviously the scale of the reaction will
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depend on the context with some situations only causing mild anxiety while

others may be genuinely fearful to the child – such as going into a large and

echoing hall for a movement activity or for lunch. The other point is that

infants and young children cannot explain why they may be anxious or fearful

– they only know that they are and will respond accordingly. For example, a

teacher noted that the children in her class (aged between 4 and 5 years) did

not seem to use the book corner and, as the children seemed to enjoy stories

and would take books and sit elsewhere, she wondered why. After observing

and taking note of children’s reactions, she told the children she was thinking

about changing the book corner and what were their ideas. The children

wanted to change a picture that was above the bookshelf – that of a clown –

and she realised that many of the children were actually fearful of the picture

and had simply ‘voted with their feet’! It is up to us to carefully observe the

child and notice the context, behaviour and/or appearance which may give

clues as to how the child might be feeling. In addition, if the child’s own

internal perceptions are particularly idiosyncratic, for example a child who is

very sensitive to noise, this may compound any environmental disharmony.

Instructions

Understanding what adults want is often difficult for young children, and

instructions can be complex and confusing. As an example practitioners can

think about a relatively simple instruction such as ‘go and put your coat on’

and identify what skills and abilities are involved. The sheer complexity of the

integration between physical skill (for example, walk in the appropriate

direction, accurately reach for the coat and lift it off the peg, put on the coat

and begin to do up buttons or other fastenings), cognitive skills such as

understanding the instruction (put the coat on . . . what?, identifying your

own peg/coat, dealing with sleeves, concepts of front and back, and so on),

understanding ‘mine’ and ‘yours’ plus the self-confidence required to do the

task and/or ask for help, is often illuminating. This helps to link behaviour

with brain maturation, for example, the rate of myelination of axons (see

Chapter 2) will influence the rate at which children can process instructions.

Remember, the focus is on supporting the child’s independance and ability to

follow instructions rather than completion of the task.

Environmental provision

The environment is important and of course, adults are part and parcel of it.

When thinking about environmental provision, consider:

172 CHILD DEVELOPMENT 0–8



* the range of activities provided with their various demands on skill

and ability
* the way in which the room layout encourages independent access to

resources
* the number of adults and children within the group
* noise levels – remember a child has no control over the volume in

the classroom or day-care setting
* is there a ‘quiet’ corner/area?
* opportunities for rest, being alone and time to simply watch
* opportunities to ‘snuggle’ or hide, build dens
* availability of ‘comfort’ objects
* can children move around easily?
* do children have access to a drink at any time?
* is the area clean, fresh and pleasant?

Practitioners should then consider how they behave – for example:

* Are they people who ‘like to get things done’?
* Do they prefer active or quiet children?
* Do they prefer noise or quiet in their own environment?
* What is their knowledge of child development?
* What is their reaction to strong emotions – distress, anger, joy?
* How do they talk to each other as well as the children?
* How do they meet and greet each other as well as children and

carers?
* Is there room in the day for spontaneous activity?

Once they have gone through these questions, it is time to reflect on what

support the children receive to deal with all the above and/or how much is

‘taken for granted’. What is interesting is the discovery of high and often

unrealistic expectations of behaviour in these very young children, accom-

panied by lack of insight into just how vulnerable they are and how many of

the new skills and abilities these children possess and that they are still

very early in their life-learning trajectory. To have high expectations of

children per se is valuable as this promotes supporting children to do the best

they can – but having high expectations that are inappropriate to the

maturational level of the child is something else altogether. A 2000 report to

the Select Committee on Education and Employment of the British Parlia-

ment by David and Claire Mills, devastatingly compared a ‘Central European

Model’ of early education to that of Britain and the USA (Mills and Mills,

2000). The European model maintains that, of primary importance for

children in the early years, is supporting their social/emotional growth –

managing their emotions and promoting positive interactions with peers and
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adults. ‘Formal’ education was seen as not appropriate until around the age of

6–7 years. In comparison, in this country, pressures to introduce early literacy

and numeracy is leading, in some cases, to children being forced to conform

to styles of teaching and learning for which they are not developmentally

ready in spite of the emphasis in government guidance on the use of play as

the main medium for learning. On a more positive side, there are continuing

initiatives to improve the care and learning needs of children from birth in

day care. The UK government paper, Every Child Matters (DfES, 2003), is per-

haps one of the most radical and far-reaching of these and indeed the

introduction of an Early Years Foundation Stage Framework (DfES, 2006),

combining development from birth to 5, is also part of a programme to

support this age range. All the initiatives emphasize the role of the adult and

the need for children to have safe, emotionally secure environments with

opportunities for exploration, play and the presence of key workers. However,

in reality the quality of day care/early education can be highly variable.

Biddulph (2006) provides a passionate and well-researched account of the

impact of long hours in day care on babies and very young children, and

some school provision for 5- and 6-year-olds can remain very formal in style.

Learning from the child to support the child: the power
of observation

I touched on the need for observation very briefly earlier but now want to

emphasize how observation supports the care and learning needs of all chil-

dren, whatever the context. In some situations, for example, social workers

and health visitors, observations may indeed be ‘one off’s’, but in these cir-

cumstances it is even more crucial for practitioners to be highly aware of

typical development, the need to consider how the context may be influen-

cing the child’s behaviour and to pay particular attention to what may be the

underlying ‘communication’. In nursery and school settings, observations

take on a different role in the sense that they are able to be carried out more

frequently and, indeed, observations are meant to be part and parcel of

everyday practice although time and staffing constraints can sometimes make

this difficult. However, without observation, either planned or informal/

spontaneous, overall planning would simply be based on what practitioners

felt was important or fun or interesting (or all three!) but might not neces-

sarily be meeting the needs of the children. Carrying out regular observations

is important because it ensures that the child is put at the centre of day-to-day

practice. In Elfer et al’s (2003: 51) excellent book, they give a quote from

Margaret Rustin: ‘to be a good observer . . . requires a space in the mind where

thoughts can begin to take shape and where confused experiences can be held

in an inchoate form until their meaning becomes clearer. This kind of mental
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functioning requires a capacity to tolerate anxiety, uncertainty, discomfort,

helplessness and a sense of bombardment’.

If we think about this quote carefully, it first becomes clear just how

important it is that observations are done well, with focus and attention, and

that time is taken to think about what has been seen and heard. This is

because the assessments that are made to meet individual and/or group needs

affect planning and/or decision making and have a very real and lasting

impact on the well-being of the child. Observations are perhaps the most

powerful of all the skills used when working with children because of the care,

commitment and involvement needed when carrying them out. Second, the

quote also emphasizes not only that carrying out observations is more than a

‘task’ but also that they can highlight the difficulties of practitioners when

observing because of the wealth of information they see and the impact of the

real child in front of them. In addition, as Elfer et al point out, practitioners

can also not notice aspects of the child’s behaviour because they may not

want to see the difficulties a child may be having or acknowledge how they

themselves might be feeling. Once something is noticed, then action is a

requirement – and if resources are stretched and the child is difficult, it may

be easier ‘not to see’. To return to the example of the practitioner feeding

three babies at once, what might an observer have noted in the reactions of

the babies and, perhaps more importantly, what might they have interpreted

from those reactions, which in turn might be influenced by how prepared an

observer would be to notice something potentially distressing. This is why the

emotional awareness of practitioners themselves is so important. However,

honestly acknowledging that observing can bring up difficulties or mixed

feelings can also be ‘freeing’ as practitioners recognize that it is the recogni-

tion of their own humanity, their feelings and the ability to deal with them

that make them better practitioners. This leads me to consider the opportu-

nities for carrying out peer observations, although this can seem very

daunting in practice. Very few of us like to think we are under scrutiny and

yet, without some means of reflecting on our practice, we may unconsciously

be interacting with children in ways that may not be beneficial and we lose

opportunities to improve both our practice and our relationships with the

children whom we are supposed to care about. It is very hard, I know, but

sometimes we have to set aside our own fears of failure and rejection –

because, no matter how carefully observations of staff are introduced, these

fears may still rear their heads – and recognise that these procedures are

ultimately to help us help children.
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Key workers/key persons: day-care settings

The Elfer et al (2003) book mentioned previously and the Goldschmied and

Jackson (1999) book are both excellent texts to read about key workers/key

persons as they not only set out the importance of such a role for infants and

very young children, but also honestly acknowledge the difficulties in both

implementation and the responses of staff to a more intimate approach to

care. Goldschmied was the primary instigator of the key person approach, and

the Elfer et al book is a means of moving the debate on. Goldschmied and

Jackson (1999) recognized that the feelings of adults caring for children were

often disregarded or ‘actively discouraged’ (a situation which can still exist)

and the emotional needs of very young children were often not taken into

account. Thinking has moved on and the realities of the importance of

emotional well-being is now well documented (see references above and

Chapter 5). The key person/key worker system (the terms seem to be inter-

changeable) implies that for each child there is one person who takes a par-

ticular interest in them. It does not mean one-to-one correspondence in day

care as this would be impractical, but it does imply one adult taking a special

interest in a small number of children. It is important that the role is well

defined as a ‘key person’ as it is possible for a setting to say they have a key

worker system but this simply means that one person is responsible for

impersonal tasks while the comforting and care is still carried out by a range

of people.

Goldschmied and Jackson (1999) movingly remind us that a young and

almost totally dependent child is the only person in the nursery who does not

understand why he is there. If, as practitioners, we see this system as sup-

porting children finding their way through the plethora of experiences and

giving them individual support, then it may make more sense than seeing it

as some kind of ‘imposed’ system which is ‘fashionable’ for a time and has

very little real purpose and meaning. Having such a system does not mean

that the key person only works with that child, nor that they have to do so for

the whole day – it means that there is someone who is consistently available

for the child in times of need. In practice too, a key person can be off sick, go

on holiday and so on, and many of the reservations about this system link

with this, but children can tolerate a ‘reserve’ person who is also available to

the child. The reality is, of course, that such a system places demands on

individual staff and the setting as a whole, the risk of strong feelings in the

practitioner for the child(ren) and the subsequent feelings of loss when the

child moves on or leaves. However, it is possible to turn the situation around

and acknowledge that in a group setting it is impossible for attention to be

shared out equally like portions of a cake. Children will receive differing

amounts of attention dependent not only on how the setting is organized but
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also on the nature of the child and of the adults in the group. Having a key

person – and a reserve – assigned to a small group of children (or chosen

naturally by them) – may go further in ensuring that individual children do

receive attention more or less when they need it. For parents, too, the

knowledge that there is a specific person with whom they can build a rela-

tionship may also be very helpful. The hard and committed work that the key

person system entails does include fostering a sound relationship with par-

ents and being seen as a partner in the care of the child – not a parental

replacement. Elfer (personal communication) is currently (2005/06) carrying

out further research on the role of key persons in the nursery and has

examined the area in depth, including worker and parent reactions and

worries.

A word for the teacher – in pre-school and school settings

Teachers are, of course, primarily ‘educators’ but their own involvement,

attitudes and approach with very young pre-school and school children is

clearly very important, as is their understanding of child development.

Because of the changes in society, teachers are becoming more involved with

the younger age ranges, that is, from 3 upwards, with a requirement for them

to know about development from birth. The Primary National Strategy doc-

umentation1 identifies practitioners as having to continuously develop their

skills in the following areas:

* relationships both with children and adults
* understanding the individual and diverse ways that children learn

and develop
* knowledge and understanding in order actively to support and

extend children’s learning in and across all areas and aspects of

learning
* practice in meeting all children’s needs, learning styles and interests
* work with parents, carers and the wider community
* work with other professionals within and beyond the setting

The paradox appears to be that while there is a very strong emphasis on

knowledge and understanding of child development, the actual training of

teachers, appears to be reducing the amount of time given to such study. In

reality, the levels of this knowledge profoundly impact not only on styles of

teaching but also on how the children will respond to the provision.

Knowledge of early development is crucial for all but can be particularly

helpful for teachers moving from other Key Stages.
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Back to basics: some self-reflective questions for all
practitioners:

The individual practitioner is responsible for his or her own feelings and level

of knowledge about the child, children or family in their care, and it may be

helpful to consider the following questions to help establish the level of

individual understanding:

* What are my feelings for this child?
* What are my thoughts, feelings, beliefs about this child?
* What are my behaviours in response to this child’s cues?
* What is my knowledge and understanding about behaviour?

In addition, we might ask ourselves:

* Do I have confidence in own knowledge and understanding?
* Do I have support and time to do my work?
* Can I receive additional training/support as necessary?

Finally, I found this gem on a website which pithily explains the role of the

adult:

(Almost) Everything I Need to Know About Being a Parent (or prac-

titioner) in 25 Words or less
* Always: be BIGGER, STRONGER, WISER, and KIND.
* Whenever possible: follow your child’s need.
* Whenever necessary: take charge.

(# Cooper, Hoffman, Marvin, and Powell, 1998,

circleofsecurity.org)

178 CHILD DEVELOPMENT 0–8



9 The final phase, conclusions
and reflections on development

Coming to the end of this book’s journey, it has probably become very

obvious that the emphasis has been on the early months and years of life.

This is no accident as, without doubt, most of the exciting, dynamic and

monumental shifts in development take place in the pre-school years, pro-

viding the fundamental arsenal of skills and abilities for a child to use as they

leave this phase and enter school and beyond. If you look at the summary in

Table 9.1 of development between the ages of 5 and 8, it is as though

development has reached a ‘plateau’, allowing a child to consolidate and

improve on their previous abilities which now grow in complexity across the

developmental spectrum. This plateau also means that the child is devel-

opmentally ready for the more formal demands of the school system in

behaviour, physical dexterity and ability to abide by rules, to attend for longer

periods, to relate to teachers and peers, and to cope with the various topics

and varied styles of teaching. This ‘readiness’ is most obvious between 6 and 7

years for many children – something that many European countries have

acknowledged for several years, with their later starting ages for formal

schooling but something that the English Parliament still seems to ignore, as

we saw in Chapter 8. Children are generally eager and ready to learn during

this phase before the volcano that is puberty erupts!

If we look at the very first item in Table 9.1 – ‘will enforce rules and can be

critical of self and others’ – we can discern that the child is now able to ‘self-

manage’ their emotions, up to a point! They are also able to increasingly

regulate and adapt their behaviour to different contexts/social situations.

Neither of these would be possible without previously having learned via

carers that emotions and behaviour can be controlled. From the infant whose

heart rate and kicking rhythm can be modulated by the sound of mother’s

voice, the toddler whose rages and joys are tolerated and supported appro-

priately, comes the child who is able to self-regulate. Of course, the impli-

cation is that if the infant or young child does not receive appropriate love,

care and attention, then the likelihood of dysfunction in one way or another

is high. Sydsjo et al (2001) in a longitudinal study of a group of mothers with

psychosocial problems, and their children and a group of mother and child

pairs ‘lacking in risk criteria’, commented:



Table 9.1 5–8 years

Will enforce rules and can be

critical of self and others.

Gradually child can become

quite serious and 8-year-olds

are often very demanding of

themselves and sometimes

overconfident in what they

can do

By 7 years, children are able

to track across a whole page

and able to track a full circle

visually

Wrist bones are usually fully

developed by age 6 allowing

finer control over ‘writing’

tasks

By 7 years, seeks approval of

peers as well as adults, can

have strong friendships, and

sometimes ‘enemies’

After 5 years can usually sing

a whole song in the same key

By 7 years, usually a ‘mature’

grasp for holding pencils,

brushes and so on has

developed

Use of scissors becomes

more skilful and can cut

shapes easily

Generally cooperative. Team

games with rules become

increasingly popular but

children often prefer same-

sex playmates

By 8 years, child can enjoy

time alone as well as with

friends, but peer pressure

also becomes important and

being part of a group is

important too

Can kick a ball or write using

preferred leg or hand (for

example, right or left handed

and ‘footed’). Some children

may do this much earlier but

most are confident by

around 6 years

Fine motor skills are

improving and can include

complex skills such as tying

shoelaces

Around 5 years can

confidently recognize

categories of animals,

objects, and so on

At 5 years can distinguish

fantasy from reality but this

may become blurred when

under stress and new fears

may develop because of their

imaginations, for example,

the dark

Can understand concept of

time better than when

younger (by and from 5

years). Can understand days

of the week and by 8 years

can often tell time by the

quarter hour

By 8 years fears are replaced

more by anxieties and

worries rather than fears

Play-based learning is still

most appropriate, although

most children can be ready

for ‘formal’ learning by

around 7 years (especially

boys – girls may be ready

earlier)

By 6 years can tell left from

right (usually!) and by 7

years this has transferred to

being able to understand

opposites such as short–

long, sharp–blunt, and so on

Attention span can still be

short, but by 8 years can

show good concentration,

and is logical and thoughtful
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At 8 years of age, the index children, especially the boys, were found to

display significantly more behavioural disturbances than the refer-

ence children. A significant correlation was also found in the index

group, but not the reference group, between the quality of mother–

infant interaction at birth and the extent of behavioural disturbance

in children at 8 years of age.

(Sydsjo et al, 2001: 135, emphasis mine)

This is only one study, but it does two things. First, it suggests that we should

take into account that boys appear to be less resilient to emotional distress

than girls – even if the differences are slight. The boys in this study showed

greater behavioural problems even though poor interaction patterns were

similar between the mothers and their male or female children, that is, similar

types of stressful interactions appeared to have greater impact on the boys.

Other studies quoted by the researchers have had similar findings. Second, as

the children were rated at birth, 6 months and 18 months, there was a clear

picture of the type of relationship that existed between the mothers and their

children. The strong links between poor interactions and the behaviour

problems in the study group and the correspondingly low level of behaviour

problems/more positive interactions in the control group does lend further

support to the potentially lasting influence of early emotional experiences on

behaviour, and thereby probably the ability to learn as well.

By 6 onwards can begin to

understand differences of

opinion but sees the world

very much in ‘black and

white’ terms

Ability to deal with angry or

jealous feelings gradually

becomes greater – can still

be physically expressed at

around 5 years

Writing can still show word

or letter reversals by around

6 years because of

perceptual skills still not

quite fully developed

By 8 years can usually use both

upper and lower case letters

Criticism or failure is hard to

handle and needs sensitive

adult support to help child

deal with these feelings. The

need to win, for example at

card games and so on

becoming less insistent over

time

From 7 years likes projects,

collecting and more

complicated games. Can

become very protective of

own things

From about 6 years reads

with understanding of

vocabulary and ‘proper’

sentences. Some children

may do this much earlier and

others may take longer

Language is usually

grammatically correct using

past and future tenses and

with growing vocabulary

Can get tired easily and may

‘dawdle’ and daydream

Sleep needs are around 9–11

hours
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As time goes on, development continues to build on all that has gone

before. Later, in adolescence, the individual’s ability to travel through the

maelstrom of feelings will depend in part on the pre-existing levels of self-

esteem and relationships with parents and peers. The need for practitioners

and indeed society as a whole to recognize that biology and physiology play a

part in understanding behaviour is exampled by the growing numbers of

research studies using brain imaging. Such studies have demonstrated that

the difficulties many adolescents have regarding poor judgement, failure to

see consequences and acting impulsively is not only due to hormonal

changes but also to brain maturation, that is, ‘undeveloped circuitry’ and

immature white matter and development in the prefrontal cortex – so

involved in those ‘executive functions’ we met in Chapter 6. Once these areas

are mature (late teens/early twenties) people themselves often notice a shift in

the way they think and the decisions that they make – in other words, the

processes of thinking itself become more ‘mature’ (Anderson, 2006).

In adulthood, we continue to carry with us the threads of our past,

weaving them into our current experiences where they are reinforced or

weakened. You may recall from Chapter 5, that emotional health also impacts

on physical health. Biddulph (2006: 26) quotes from a large, longitudinal

study and associated research which state:

91 per cent of those who did not have a close relationship with their

mothers (by their own assessment) had been diagnosed with a ser-

ious medical illness in mid-life – double the rate of those who

reported a warm relationship. Closeness to father, or the lack of it,

predicted similar differences in health. Worst off in health terms

were those who had been close to neither mother nor or father.

Health conditions included heart disease, cancer, ulcers, alcoholism,

hypertension and chronic asthma. Researcher Dr Norman Anderson,

who reviewed these studies in 2003, was able to find over 20 similar

studies, with 55,000 participants in total, all of which validated these

findings.

Early emotional health matters throughout life for both body and mind. If

you are someone who feels that we put aside our childhood as we mature, we

only have to remember our reactions to rejection, to pain and loss, to the

expectations we have of friends and partners, our ability to make friends and

work relationships, our attitudes towards authority figures and our ability to

self-motivate. None of these arise out of a vacuum – all have their roots in the

ways in which all our developmental strands come together in our earliest

years.

Development, therefore, is, a ‘gestalt’ composed of a number of elements

or aspects (what you will) which come together in an integrated whole,
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resulting in a unique individual. As we have seen, all our thoughts, feelings

and behaviours begin in the intricate connections between neurons arising

from the information coming from within our bodies and all the sensory

information from ‘outside’. Our brains quietly and constantly second by

second update and reorganize our understanding of the world in subtle,

minute ways as we deal with day-to-day occurrences, and gradually, over

time, our more general ideas, perceptions and knowledge can shift and

change, dependent upon the relationship between experience, senses and the

brain. We really are the sum of all our parts culminating in our own indivi-

dual world and, because of common understandings about the minds of

others and the physical properties of the environment, all these ‘individual

worlds’ are able to connect. Without these connections we would not be able

to interact or function.

To sum up, the cornerstones of human development occur within

human species-specific timescales – the most rapid and fundamental, as we

have seen, in the first 5 years, with the second major transition occurring at

puberty. These transitions could be termed primary, secondary and tertiary

maturation. The latter is the longest lasting and slowest, with potentially less

integration between developmental domains than in childhood and adoles-

cence as physical and biological changes occur broadly in line with the ageing

process, while aspects of emotional and cognitive development may be more

influenced by social, cultural and lifestyle opportunities, choices and pres-

sures as well as life experience.

If we look at the progression of each developmental domain (emotional,

social, physical, neurological, physiological, cognitive and communicative)

compare them and link them together, a pattern emerges which is logical,

highly integrated, sequential and hierarchical, spiralling in complexity but

with each phase embedded in the one before. This pattern combined with the

ongoing quality of emotional and social interaction with carers and oppor-

tunities for play and learning allows for the variability of infant and child

behaviour and the variations seen in the manifestations of function and/or

dysfunction. Seeing development in this integrated way also provides a

logical framework for how later development reflects these early stages in

spite of modifications through wider environmental experience, ongoing

maturation and education, leading to a number of overall conclusions which

the information in this book has aimed to express as follows.

Development is:

* set within a framework of emotional and social mutually influential

interaction
* psychological, building on sensory information, movement, direct

experience and accompanying feelings/emotion influencing the

ability to learn
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* following a trajectory which moves overall from simple to complex
* influenced by linear time as well as experience
* maturing, progressing at variable rates within and between indivi-

duals embedded in broad human species-specific timescales
* rooted in processes that are evolutionary adaptations for human

beings but often shared in fundamental form by other species
* following similar processes in the way that information is organized

– ‘nature’ often adapts rather than ‘reinvents’
* encompassing a period of practice, discontinuity and/or regression

prior to an observable shift in complexity

This leads to the following implications:

* First concepts, ideas and representations, together with first patterns

of movement, communication and emotional experience do not

disappear but are incorporated into biological and memory patterns

built upon as the individual matures.
* Brain maturation in the lobes of the hemispheres occurs at different

rates allowing for more resilience and flexibility to both experience

and possible injury/trauma. It is easier for a child to learn than for an

adult.
* All individuals, whether infant, toddler, child, adolescent or adult,

will respond to their daily experiences in a behavioural style which

reflects a dynamic interplay of the current maturational level of each

specific developmental area, bound by the ongoing emotional state

and influenced by the particular context.

This last point is particularly important for practitioners because, seeing the

child ‘holistically’ as we saw in Chapter 8, does not mean seeing the child

‘globally’ but, realizing that the child is also the ‘sum of all their parts’ and

that each area of development needs to be considered so that the relationship

between them can be thought about and reflected upon. Sensitivity to noise,

textures, responses to being in large or small spaces, trust and belief in adults,

confidence or not in peers – all those can influence the child’s attitudes and

behaviour in many contexts, as will the child’s ability to interpret adult

behaviour and attitudes. For example, difficulty in communication may have

a physical cause, may or may not be linked to a learning disability but,

whatever the reason, it will have a ‘knock on’ effect not only on the child’s

ability to learn but also in the social and emotional realm as well. Alter-

natively, difficulty in communication could arise from problems in the

child’s social/emotional world. In either case, the child would not be well

served if only the communication difficulty was seen as the area for

intervention.
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In infancy and childhood we are on a journey of discovery, where we

learn to negotiate our way in our family and society, and we build up a picture

of the person we think and feel we are. We ascribe a value to ourselves in

relation to others. There are also children and adults who, in spite of very

adverse circumstances, carry with them a positive sense of self, and it is in

these early years that the foundation for this persona is laid – but it does not

stop there. As adults, what seems to happen is that we can refine those early

concepts. If we are imbued with a sense of failure and low self-esteem, we can

seek to overcome it or at least replace the negativity of thoughts and beliefs by

something more positive. If we know we are prone to certain behaviours, we

can seek out possible causes and learn to adapt our lifestyles and ways of

thinking. In other words, we can ‘mature’ and grow into a greater sense of

peace within ourselves. The responsibility we have as adults is both to our-

selves, to continue our journey and not see chronological age as being a ‘full

stop’ to development and, at the same time, to carry the responsibility of how

we behave to infants and young children who truly are in the formative years

of their lives.

In the end, what I hope this book has emphasized, apart from the inte-

grated nature of development, is that babies and children as they grow and

develop need adults who care for and protect them, who will follow the

child’s lead but also know when to lead, who will talk to them and not leave

them too much to their own devices, who will act responsibly and provide

safe and secure boundaries, who will respect them but not give them choices

beyond their understanding, and who will allow a child to explore and make

mistakes but will also provide a safe haven. The developmental journey we all

make should not take us too far too quickly, too soon and alone – it is for

parents, carers and practitioners to travel alongside children, helping them

discover the ‘good road’.
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Appendix: Detailed
development charts giving
shifts in development from
0 to 8 years

1 0–3 months

Open-mouthed vowel

sounds – vocalization in

response to speech.

‘Newborns 1 to 5 days old

have demonstrated an ability

to discriminate differences in

frequency’ in speech

Limb position is usually

flexed in both arms and legs

plus presence of

asymmetrical tonic reflex – if

one arm outstretched, baby

will lie with head turned

towards outstretched arm

Will respond to familiar

sounds by shifting eye gaze

and head movements

Movements of arms and legs

random at 1 month –

gradually becomes more

purposeful

Prefers lying on back Follows object visually within

a limited range

Levels of alleviation of

distress – physical and

psychological

First experiences of and

reactions to the emotional

quality of experience/

environment

Visual interest for faces

moves from periphery to

centre and from mouth to

eyes. For example, newborns

up to 1 month show

preference for schematic

faces in the periphery –

1–2 months seem to ‘pull

faces together’.

First experiences of sensory

integration

2 months colour

discrimination

Very young infants are noted

to have long periods of

‘staring’ – a period of ‘sticky

fixation’

Behaviour templates

(reflexes) gradually

subsumed into more

proactive behaviours for

example – startle reflex

absent by 3–5 months and

replaced by adult type

‘startle’.



Rapid brain growth

especially in visual and

auditory systems, especially

at 8 weeks (visual system)

Emergence (from 3 months)

of open handed, broadly

directed reaching for objects

and begins to ‘bat’ at objects.

Note the ‘fisted’ position of

the hands of new borns

should diminish by 2 months

Establishment of

physiological rhythms

(sleeping, feeding,

temperature control, heart

rate)

2 3–8/9 months

Increasing

sociability and

expression of

feeling states

through facial

expression,

bodily

movements,

vocalizations

Increasing

curiosity allied

with growing

motor and

visual

coordination

Turns to familiar

sounds

5-month-old

babies have

shown a

sensitivity to

melodic

contour and

rhythmic

changes.

6-month-old

babies have

been successful

in matching

specific pitches

Shows signs of

understanding

words at 7–8

months

Shouts to get

attention from

6 months

Expects mouth

movements

and sounds to

synchronize

Ongoing brain

maturation/

surge in

synapse

formation in

some brain

areas, for

example, vision

– 4 months

appears to

refine depth

perception and

binocular vision

Developing

capacity to

reach and grasp

with hand

tending to be

shaped to

object size by 9

months –

coincides with

disappearance

of grasp reflex

between 4 and

6 months (6–12

months for

toes!)

Episode of

‘compulsive

reaching’

between 6 and

9 months and

child uses a

‘raking’ motion

to bring objects

into the hand –

prior to the

development of

the pincer grasp

Emergence and

development of

selective

attention with

emergence at

3–4 months of

controlled

‘scanning’.

Ability to more

easily switch

attention from

one focus of

interest to

another

emerges

between 3 and

4 months and

vision at 3

months also

more acute
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Greater upper

body control –

can hold head

up when in

prone position

and by six

months when

in this position

takes weight on

the hands and

is almost ready

for crawling

Rhythmical

kicking when

supine and can

begin to bear

weight at

around 3

months when

held in standing

position

(emergence of

first postural

reflex)

General

inhibition of

early ‘primitive’

reflexes, for

example

asymmetrical

tonic reflex

diminishes

between 3 and

4 months and

usually gone by

6 months,

rooting reflex

usually

diminished by 4

months

Rolling from

lying on back

begins to

appear

between 3 and

5 months

3–4 months

emergence of

laughter – often

combined with

rhythmic leg

movements

Emergence of

‘Landau’ reflex’

– baby extends

head and limbs

when held in

‘ventral

suspension’ –

one of the

postural

reflexes

appearing

around 3–5

months

4–6 months

study suggests

that infants

appear to ‘drop

back’ to featural

processing both

upright and

inverted faces –

7 months

integration of

upright faces

Emergence and

development of

turn taking/

‘proto

conversations’

and cycles of

activity

Specific

emotions

become clearer

with joy

differentiating

from

contentment

and sadness

and anger from

general distress

Cooing and

purposeful

sounds emerge

around 15/16

weeks

3 Shifts in skills and abilities 7/8–12 months

Refinement of facial

recognition

Emergence of stranger

anxiety and discrimination of

attachments

Beginning of concept of

object permanence

Ongoing brain maturation –

evidence of ability to

remember location of

hidden objects

Earliest emergence of ‘mark

making’ that is, through

hand movements on tables

with available resource, for

example, food

Expansion of sensory world

through greater mobility

and introduction of new

tastes, visual and hearing

acuity
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Able to localize source of

sounds from behind

Refinement of vocal

matching to home language

– babbling becomes attuned

to its rhythms. Some

children may understand

about 10–25 words and two-

word ‘couplets’, for

example, bye bye, pat

hands, upsy daisy

Emergence and

development of shared

interaction/social

referencing allied with

possible basic

understanding/linking of

emotions and actions in

others1

Emergence of declarative

and imperative pointing –

often synchronized with

vocalizations which appear

important for later

development of speech

Imitation becomes more

proactive and relates some

gestures to appropriate

context, for example raising

arms to be picked up,

waving when leaving or

seeing others leave

Increasing sociability and

expression of feeling states

through facial expression,

bodily movements,

vocalizations

Can cross midline of body,

that is, able to transfer

objects from one hand to the

other, and thumb/finger

pincer grasp develops

between 7 and 9 months

Plays hand games such as

‘pat a cake’

Increase in mobility –

crawling, pulling to stand,

first steps (for some) –

combines with emergence of

simple depth perception in

most children by 12 months

‘Parachute reflex’ usually

appears around 8–9 months

and fully present by 12

months – the last ‘postural

reflex’ to occur

Most babies will begin to use

both eyes together and

judge distances and grasp

and throw objects with

greater precision

Increasing curiosity allied

with growing motor and

visual coordination

Ability to ‘creep’, that is, as

crawling but with trunk off

the ground

Often able to sit from the

standing position

Can begin to sit for long

periods

May stand momentarily

without support

4 12–24 months

Further emergence of mark-

making – radials and circles

using appropriate crayons,

paints, sticks and so on

Ongoing brain maturation –

‘wiring’ of emotional areas

and prefrontal cortex

appears to be very active

between 10/12 months and

18 months

Emergence of understanding

of another’s feelings and also

begins to understand the

apparent ‘intentions’ or

goal-directed actions of

another
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Emotions are labile and

powerful – beginning of

emotional ‘management’

mediated by attitude, level

of support, establishment of

boundaries and

understanding of carers

Emergence of growing

independence – finds it

difficult to be directed by

adults!

Emergence of understanding

of other’s likes and dislikes

Great curiosity and

exploration and emergence

of learning ‘schemas’ such as

trajectory (throwing),

enveloping/enclosing

(which links with

establishing object

permanence)

Emergence of ability to self-

refer, for example pointing

to identified parts of own

body – towards the end of

this age range most can

identify 6–8 body parts

Imitation used as a means of

communication between

peers

Increasing mobility and

range of movements with

integration of movement in

near and far space, for

example, reach for objects

reliably 1–1.5 years:

movement to music through

rocking, marching, rolling,

and attending intently are

more pronounced.

Emergence of spontaneous

song, continuing over the

next year

Self-identification and

understanding of a bodily

self links with the use of

name to help child to attend

to what an adult is saying

Emergence of pretend and

increase in imitative activities

Automation of parallel

visual/motor co-ordination,

for example, can begin to

move around objects, move

forwards purposefully and

begin to clamber and climb.

Can stoop to pick up an

object without falling over

by about 14 months and can

also get up from a supine

position by rolling over first

and later will be able to lie,

then sit and stand

Emergence of more complex

emotions such as guilt and

embarrassment – increasing

awareness of restrictions on

behaviour

Increase in fine motor

control, development of

mark-making and building/

stacking – linked with motor

maturation as a 15 month

old can usually stack 2 bricks

while an 18 month old can

usually stack at least 4 bricks
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Further development of

verbal communication, first

words emerging followed by

rapid increase –

understanding is usually

greater than words spoken

Ability to throw overhand

usually appears by around

18 months – with hand

preference beginning to

emerge at around 12

months

Independent walking usually

develops between 11 and 15

months with hands held in

‘high guard’ position. Hands

will gradually lower as

walking becomes more

confident

5 24–36/42 months

Seeks approval from adults

and usually idolizes parents –

but challenges!!

Needs prompts to help child

listen if busy doing

something else

Ongoing brain maturation

with over-proliferation of

synapses – however

‘organization’ of language

abilities is taking place. For

example, child can look at

picture and link the labelling

that parents/carers are doing

about the picture,

simultaneously

Will respond to simple, that

is, one-step requests and can

gradually, over time,

respond to two-step requests

and hold in mind up to two

concepts simultaneously, for

example, bring me the

round, blue ball

Aware of own gender Increase in questioning

about the world

Increasing but variable

understanding of another’s

wishes, moods. Begins to be

aware that desires/wants

may not be immediately

satisfied

Tests boundaries but begins

to understand that actions

have consequences

Will tell ‘story’ about and

during drawing/painting

activities

Toilet training usually under

way during this period

Fine motor movements

becoming more established

Greater confidence and

variety in gross motor

movements – walks with

hands to sides and can run.

Can also get up from the

floor without using hands

Pretend play gradually

extends into rich fantasy/role

play

Emergence of drawing such

as ‘tadpole’ figures

Some broad sense of time

emerging such as today,

tomorrow, yesterday – and

the passing of time

Vocabulary continues to

increase with much self talk

and commentary on what

child is doing – also begins

recognition and imitation of

popular tunes and nursery

rhymes
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Begins by end of this period

to understand concept of me

and mine but has difficulty

with concept of sharing

By 3 years may find it easier

to separate from parents and

can also express a wide

range of emotions

Finds it difficult to put

feelings into words and

needs supportive help from

adults

6 36/42 months–5 years

By 5 years can begin to take

turns and share but this is

still rather ‘shaky’!

Ability to ‘attend’ is

becoming more flexible as

child can begin (between 4

and 5 years) to listen while

still undertaking an activity

Increasing understanding of

another’s thoughts and

beliefs – emergence of

‘theory of mind.’ Begins to

be able to express feelings

more easily over time and

view themselves as having a

body, mind and feelings

Can usually write

recognizable letters from 4

years but often randomly

scattered over page

Verbal communication is

more sophisticated with use

of past and future tenses and

generally correct

grammatical structure.

Around 4 years can go

through a brief period of

repeating words or

stuttering and some may

have a ‘lisp’ with ‘r’, ‘v’ and

‘th’ often still difficult

Play-based learning is the

most appropriate for all

aspects of development in

this age range

Reach and grasp becomes

more typical of adult

patterns

Can use scissors for straight-

line cutting from about 5

years

By 5 years, gross motor

development is increasingly

sophisticated with children

being able to learn to swim,

rollerskate, balance, climb,

jump, kick and catch balls

purposefully, ride bikes

without stabilizers, throw

and catch, and so on with

conscious will but

unconscious ability

Ongoing brain maturation –

imagination is rich and

drives much of play

Becoming steadily more

independent but needs adult

support

Becoming more serious and

dependable

Using language to express

feelings – can also now sing

a whole song but pitch

might be variable

Shows guilt over

misbehaviour

Children need about 11–13

hours sleep

Wants to succeed, be ‘best’

(older age range)

Can usually (by 5) draw a

person with a head, body,

arms and legs
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By 5 years can begin to tell

long involved stories – with

beginnings, middles and

ends

By 5 years can usually

change clothes with minimal

help although children can

and do vary

Brain spurt in frontal regions

between the ages of 3 and 6

years

7 5–8 years

Will enforce rules and can be

critical of self and others

Gradually child can become

quite serious and 8-year-olds

are often very demanding of

themselves and sometimes

overconfident in what they

can do

By 7 years children are able

to track across a whole page

and able to track visually a

full circle

Wrist bones are usually fully

developed by age 6 allowing

finer control over ‘writing’

tasks

By 7 years seeks approval of

peers as well as adults; can

have strong friendships and

sometimes ‘enemies’

After 5 years can usually sing

a whole song in the same

key

Can understand concept of

time better than when

younger (by and from 5

years). Can understand days

of the week and by 8 years

can often tell time by the

quarter hour

Generally cooperative and

team games with rules

become increasingly popular

but children often prefer

same-sex playmates.

By 8 years, child can enjoy

time alone as well as with

friends but peer pressure also

becomes important and

being part of a group is

important too

Sleep needs are around 9–11

hours

By 7 years usually a ‘mature’

grasp for holding pencils,

brushes, and so on has

developed.

Use of scissors becomes

more skilful and can cut

shapes easily

Around 5 years can

confidently recognize

categories

At 5 years can distinguish

fantasy from reality but this

may become blurred when

under stress and new fears

may develop because of

their imaginations, for

example, the dark.

By 8 years fears are replaced

more by anxieties and

worries rather than fears

Play based learning is still

most appropriate although

most children can be ready

for ‘formal’ learning by

around 7 years (especially

boys – girls may be ready

earlier)
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Fine motor skills are

improving and can include

complex skills such as tying

shoelaces

By 6 years can tell left from

right (usually!) and by 7

years this has transferred to

being able to understand

opposites such as short-long,

sharp-blunt, and so on

Attention span can still be

short but by 8 years can

show good concentration,

and is logical and thoughtful

By 6 onwards can begin to

understand differences of

opinion but sees the world

very much in ‘black and

white’ terms

Ability to deal with angry or

jealous feelings gradually

becomes greater – can still

be physically expressed at

around 5 years

Writing can still show word

or letter reversals by around

6 years because of

perceptual skills still not

quite fully developed.

By 8 years can usually use

both upper and lower case

letters

Criticism or failure is hard to

handle and needs sensitive

adult support to help child

deal with these feelings

Can get tired easily and may

‘dawdle’ and daydream

Need to win for example, at

card games and so on

becoming less insistent.

From 7 years likes projects,

collecting and more

complicated games. Can

become very protective of

own things

From about 6 years reads

with understanding of

vocabulary and ‘proper’

sentences. Some children

may do this much earlier and

others may take longer

Can kick a ball or write using

preferred leg or hand (for

example right-or left-handed

and ‘footed’). Some children

may do this much earlier but

most are confident by

around 6 years
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Glossary

Amygdala An almond shaped structure deep inside the temporal

lobe and a few inches from either ear and plays a critical

role in processing emotions. Has very strong links with

memory and ‘higher’ regions in the brain

Auditory cortex This is concerned with processing sounds and is situated

in the temporal lobe

Axon An extension of the brain cell (neuron) that carries mes-

sages to the next cell

Basal ganglia A group of nuclei situated in the mid brain and receives

connections from wide ranging areas of the brain

Broca’s area Very important in speech production and lies in the area

of the left frontal cortex close to the temporal cortex

Cingulate cortex Situated in the middle of the brain and to a great extent,

surrounds the corpus callosum. Different areas of this

structure are connected with emotions, cognition and

bodily functions such as heart rate and blood pressure

thereby linking thoughts, feelings and bodily responses

Corpus callosum Is the ‘large body’ that connects the two halves of the

brain and is both a bridge and a ‘highway’ for information

EEG Electroencephalograpahy is a measurement of the elec-

trical activity in the brain

Epistemology A branch of philosophy that examines the nature and

validity of knowledge and belief

Hippocampus It is situated in the medial (middle) of the temporal lobes.

Strongly linked with memory and has strong connections

to the amygdala

Homeostasis The tendency for the body to want to remain in psycho-

logical and physiological stability and much of our

unconscious processing of information works towards

keeping us in a ‘stable’ state – although what that is

psychologically can vary from person to person.



Physiologically it is much clearer (e.g. think of blood

pressure ranges, heart rate and human body temperature)

Hypothalamus It is about the size of an almond and is located just below

the thalamus and just above the brain stem – it is

involved with the production of hormones and is also

involved with sleep cycles, temperature, hunger and

thirst

Glia A type of cell that surrounds nerve cells and holds them

in place. Glial cells also insulate nerve cells from each

other

Gyrus (Gyri) The ‘hill’ on the outer surface of the brain made by the

folding of the cortex

Kinetic Relating to movement

Lateral Is part of the thalamus and is the primary processor of

information received from the retinaGeniculate

Nucleus

Limbic system Generally thought of as a group of interconnected struc-

tures associated with emotions, behaviour, sensory

information

Myelin Fatty substance produced by glial cells in the brain

Myelination The process of producing insulating envelope of myelin

that surrounds the core of a nerve fibre or axon and

facilitates the transmission of nerve impulses

Morphogenetic Formation of a structure, in this context, how human

bodies are ‘put together’

Neuron A brain cell

Neurotransmitter(s) This is a chemical ‘messenger’ that carries information

from one neuron to the next. Examples include dopa-

mine and serotonin

Orbital The name is based on its location, which is the very front

part of the brain resting on the orbits of the eyes. It is

connected with sensory integration, decision making and

planning and is still probably one of the least understood

parts of the brain

frontal cortex

Proprioceptive The sense of body position

Phonology How sounds are organised in natural speech
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Phylogeny The evolutionary interrelationship between species

Phylogenetic Relating to evolutionary development (in this context, of

humans)

Pituitary It is about the size of a pea and is situated just at the base

of the skull. It releases hormones particularly involved

with homeostasis and is connected to the hypothalamus.

Reticular Situated in the brain stem, this is the name given to the

structure involved in motivation and arousal in animals

(and humans)

activating system

Retina This is the layer of nerves lining the back of the eye

Somatosensory Area of the brain that deals with sensory information

such as touch, pressure, heat etc. It lies next to the motor

cortex. Both sit like a ’hair band’ at the top of the brain

cortex

Superior Temporal Main landmark on the outside of the temporal cortex (of

the brain)Sulcus

Sulcus A furrow on the brain’s surface

Syntax The exact structure of how we write what we write, e.g.

where we place a noun or a verb

Thalamus Sits deep within the brain, above the brain stem, and is

the ‘relay station’ for all sensory information (apart from

smell)

Wernicke’s area Very important for understanding spoken language.

Strong connections to Broca’s area and is situated in a part

of the brain (left) called the Sylvian fissure where the

temporal lobe and the parietal lobe meet
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Notes

P.v

1. Robert Kall website: http://www.futurehealth.org/qbrain.htm

1 Introduction

1. This is, of course, why magicians are fascinating and why horror stories which

show furniture moving, rooms changing shape and peoples’ faces changing

are so scary. They violate our ‘safety’ rules of the world we know.

2. The research underpinning these aspects and components will be highlighted

as we go through the book.

3. It may well be that in humans, as in other animals, the environment/

experience provides the necessary context for genetically programmed,

species-specific behaviour to occur. For example, the female prairie vole only

begins puberty once she has smelled the urine of an unfamiliar male.

4. The new Early Years Foundation Stage document has broad overlaps in the

developmental phases, clearly indicating the wide variability of children

achieving certain skills and abilities. However, this does not negate that there

is still an expected phase of transition.

5. While these findings are based on Western children especially in the USA,

nevertheless there is an inherent assumption made that while culture and

social environment may well influence the type and style of progression, the

core principle is that we do change and develop over time with broadly

comparable shifts. Language development is a particularly robust example of a

human species-specific timescale as many cultural studies have demonstrated

similar achievements at similar times – including studies of deaf children who

‘hand babble’ at a similar time as hearing children begin to ‘babble’.

6. Damasio does not give time frames as such in his work (Damasio et al, 2000)

but these broadly correspond with Stern’s identification of shifts and are put

together by Fonagy and Target (2003).

7. Erikson’s stages go across the life span into old age – ego integration versus

despair.

8. This stage is followed by the pre-operational stage. Piaget’s stages of cognitive

development progess into early adolescence with his ‘formal operational’

stage at 12 years and over.



9. Schore integrates this period with the ‘stages’ of Margaret Mahler – the

practising sub-phase – and also a substage of Piaget’s sensorimotor develop-

ment together with the emergence of a measurable assessment of attachment

formation.

10. Such symbolic representation is supported by a parallel ‘attainment of an

experience dependent structural maturation of an orbitofrontal system’

thereby linking brain maturation with a greater sophistication in the child’s

ability to ‘represent’. Brain information is discussed in Chapter 2.

11. What this also highlights are the interesting similarities in timescale for the

development of major shifts in skills and aptitudes to emerge which appear to

be multiples of 9. For example, it takes about 8–9 months for the infant to

reliably reach the stage of social referencing and shared attention and a

further 8–9 months for self-recognition to emerge, that is, 16–18 months.

Language is developing rapidly at around 27 months, fantasy play at 36

months, while a typically developing child achieves an understanding of

‘false beliefs’, that is, understanding that someone may believe something

that one knows not to be true, usually around 4 years!

12. Both Tevarthen (2005) and Reddy (2005) suggest that ‘self-conscious’

emotions such as shyness and ‘showing off’ may appear in the first year.

13. The Early Years Foundation Stage Guidance is to be implemented in 2008.

2 Laying the foundations: brain works

1. The speed and diversity of brain research is ongoing; new discoveries and/or

insights are being made all the time – this is one of the aspects that makes

studying human development so exciting! However, I have tried to ensure

that the research given is from as wide a base as possible.

2. A fascinating piece of information provided again by Changaux is that the

human newborn meningeal (the coverings of the brain) system is remarkably

similar to that of a humanoid ancestor who lived around 2–3 million years

ago, while a later fossil, aged 2 million years, revealed a pattern similar to a

40-day-old infant-while homo erectus – about 1 million years – demonstrates

a pattern similar to that of a modern 1-year-old child!

3. We get 23 chromosomes from each parent resulting in 23 pairs. Each human

chromosome holds about 2.5 feet of DNA!

4. Our whole genetic make-up is based on four nitrogen bases in pair bonds

together with strands of sugar and phosphates. The DNA structure itself is a

‘right-handed’ double helix. The base pairs form a ladder and stack one on top

of another along the inside of the helix, of which the sugar and phosphates

strands make up the ‘sides’ of the ladder and the ‘rungs’ make up the base

pairs. These are Cytosine, Guanine, Adenine, and Thymine, which do not

entirely intermix. Only Cytosine can attach with Guanine, and only Adenine
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can attach to Thymine. The mathematician Ian Stewart (1998) reminds us

that genes are only a part of the picture with physical, chemical and math-

ematical processes all combining to make human physiology work – let alone

the influences of experience and so on.

5. I often imagine it as rather like old scrambled egg – the texture when it has

been on a hot plate for hours!

6. ‘Primitive’ as in early in evolutionary terms – not in complexity.

7. I will refer to the brain cells as neurons from now on as this is the commonly

used terminology and also to avoid confusion.

8. The problems experienced by those with damage to particular areas of the

brain can illustrate what we have had to learn or have in place before we can

smoothly achieve even such a simple task as ‘working backwards’.

9. These three systems are the cortical white matter, the corpus callosum and

the ‘internal capsule’, which links the cortex with the brain stem.

10. Researchers at Penn State University, USA, are currently (2006) collaborating

to consider foetal brain and skull development and their relationship.

11. It is also important to point out that most of the research has been done on

right-handed people as they comprise a high proportion of the population.

Levitin (2006) points out that very recent research suggests that left-handed

people may process information in the same way but perhaps not all the time.

12. One of the real problems in neuroscience is the complexity of the terminol-

ogy and the fact that the same structures can have different names depending

on the discipline of the author and, even more confusingly, similar or cor-

responding structures in animal and bird brains can also have different

names!

13. The hypothalamus also plays a role in regulating the conversion of blood

glucose to body fat, the timing of 24-hour biological rhythms, emotions and a

part in sexual behaviour.

14. Apart from the books/articles referred to, the work of Professor Michael Lamb,

Megan Gunnar and Margot Sunderland are all well worth exploring.

15. This emphasis on the processing of fear and anxiety is discussed in more

detail in Chapter 5 on emotional well-being.

16. This is a complex and literally far reaching collection of neurons which

extends from its base (which connects with the spinal cord) up into the mid-

brain.

17. The reticular system is said to be involved in arousal, attention, cardiac

reflexes, motor functions, regulating awareness and relaying nerve signals to

the cerebral cortex and sleep.

18. Enriched environments for rats actually means a replication in the laboratory

of what many rats would consider as ‘normal’ with playmates, things to climb

over, run around, feel and so on, that is, a rat-friendly environment!

19. Copyright 2002 Associated Press. All rights reserved.
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20. There are also studies of patients who have congenital absence of limbs who

nevertheless feel sensations in the absent body part. A study quoted by Gal-

lese (2001) of fMRI imaging of a patient while experiencing sensation in a

‘phantom’ hand, showed activation in the premotor and posterior parietal

cortex, providing further evidence of neural activity without actual limb

activity.

21. Schore’s work and ideas are based on an exhaustive review of a wide range of

studies of which these findings are a summary.

22. Synaptic pruning is the ‘cutting back’ of connections between neurons, and

myelination is the gradual covering of neural axons by a fatty sheath dis-

cussed later in this chapter.

23. Myelination is the process whereby the axons or ‘senders’ of information in

the brain neurons are covered by a fatty sheath. See later in this chapter.

24. However, even here, while we have only one heart, it contains two halves

each containing two connecting chambers of which each has a specific role.

25. This ‘Yakovlevian torque’ is more pronounced in males than females – and is

found also in fossils and across several non-human species.

26. McManus’s book Right hand, Left hand (2002) is a fascinating and detailed

account of laterality and recommended for further reading.

27. Perhaps unsurprisingly naming smells and flavours appears to be the role of

the left hemisphere.

28. The importance of the ‘midline’ is vital in foetal development where the

developing cells are guided by a crucial protein ‘Sonic hedgehog’ (yes, really)

which defines the midline so the cells go to the left or right. For example, we

have a left and a right arm. Abnormalities closest to this midline produce

devastating results, for example, ‘Cyclops’ where there is a single, malformed

eye in the middle of the forehead.

29. This ‘error pattern’ appears to decrease between the ages of 4 and 6 and

disappears by around age 10.

30. Baron-Cohen identifies six types of systems: technical, for example, tools;

natural, for example, weather; abstract, for example, mathematics, grammar;

social systems, for example, legal, politics; organizable, for example, collec-

tions; motor, for example, sports technique, music performance.

31. Some of this will find echoes with readers about some parts of early years

provision as well as concerns being expressed currently at National Literacy

and Numeracy Strategies being ‘pushed down’ into the pre-school years in

spite of the emphasis on play and the constant hope that play as the key

learning medium will be ‘pushed up’ into Key Stage 1 and ideally even Key

Stage 2.

32. These are adapted from Balog (2006).
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3 ‘A word of one’s own’: the body and the senses

1. The baby has had the experience of tasting the amniotic fluid.

2. There are four basic tastes: sweet, salt, sour and bitter – sweet is at the tip of

the tongue and breast milk is very sweet. There is some suggestion that

amniotic fluid and breast milk may have a similar taste.

3. Emergence of primitive reflexes is also listed as one of the later changes in

dementia by the Alzheimer’s Society: www.alzheimers.org.uk/Work-

ing_with_people_with_dementia/Primary_care/Dementia_diagnosis_and_

management_in_primary_care/dementia.html

4. Adapted from Goddard (2005).

5. The pre-motor area guides movements via information from vision and other

sensory feedback systems. The supplementary motor area appears to guide the

planning and initiation of movements. The parietal lobe receives ‘somato-

sensory, proprioreceptive, and visual inputs, then uses them to determine

such things as the positions of the body and the target in space. It thereby

produces internal models of the movement to be made, prior to the invol-

vement of the premotor and motor cortices’ (from ‘The brain from top to

bottom’: http://www.thebrain.mcgill.ca/flash/a/a_06/a_06_cr/a_06_cr_mou/

a_06_cr_mou.html). The parietal lobe also integrates sensory information

about the space around us, including knowing where we are in space and also

how big or small we are in relation to other objects. For example, people with

damage to the right posterior parietal lobe seem to suffer from disruptions in

the sense of their own size.

6. This links with the study reported earlier in the mice whose whiskers were

trimmed and the area in the cortex responsive to this information also

changed.

7. The basal ganglia is a collection of nuclei deep within the cerebral cortex.

Typically with anything to do with the brain, the different nuclei all have

different names with different but complementary functions. One part of the

basal ganglia – the substantia nigra – is particularly well known as it produces

a neurotransmitter called dopamine and dysfunction here results in Parkin-

son’s disease.

8. If any of you are familiar with the radio programme ‘I am sorry, I haven’t a clue’,

one of the games is for the panellists to start singing along with a record, the

record stops, they keep singing and the idea is to see how closely they match

when the music is brought back in. It is interesting just how close the panel-

lists can be – even if they ostensibly ‘can’t sing’. It is the cerebellum at work!

9. It is well known that when we actively think about a particular action it

becomes more difficult – such as when playing tennis or golf etc.

10. The face is the most pressure-sensitive part of the body, which is why we are

so aware of a hair on our cheek for example.
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11. Note yourself when you next reach for a cup or pen. Watch how your fingers

automatically start to shape themselves to adapt to the object you want, and

try not to do it. It is almost impossible.

12. This is the extrastriate body area located in the lateral occipitotemporal

cortex.

13. A further example is given by Skoyles and Sagan (2002). They describe the

case of a woman who had had two strokes and denied that her paralysed

limbs were hers. Her most telling comment came when she was shown how

her paralysed arm was merged with her shoulder. Her response was ‘But my

eyes and my feelings don’t agree and I must believe my feelings. I know they

(her arms) look like mine, but I can feel they are not and I can’t believe my

eyes’.

14. It has been illustrated that studies have demonstrated a period of ‘brain

reorganization’ around puberty.

15. This is usually called ‘motherese’ or even ‘parentese’ but in much current

literature it is referred to as Infant Directed Speech or IDS – see Chapter 4.

16. A fifth basic taste has been identified in Japanese psychophysics known as

‘umami’ which is associated with ‘delicious’ or ‘savouriness’ and refers to the

taste sensations elicited by monosodium glutamate (Schiffman, 2001).

Umami sounds rather like ‘yummy’ – so I remember this fifth taste as the

‘yummy factor’. However, for me it would be elicited more by chocolate!

17. See Ramanchandran and Blakeslee (1999: 67).

18. I can remember people saying that infants were born ‘blind’ and I am not that

old.

19. For the full schematic model of this developmental process see Atkinson

(2000: 37).

20. This is known as the ‘binding’ problem or ‘perceptual grouping’, that is, how

we see complete objects as complete, even when partly hidden, side view, and

so on.

21. Linking again with aspects of hemispheric laterality.

22. The work of Paul Ekman is cited in many journal articles and texts because of

his seminal work on facial expressions across cultures. His Pictures of Facial

Affect-series are also used in many texts and were replicated in the above work

by Calder et al.

23. Website for report: www.nature.com/nsu/nsu_pf/040322/040322–13.html

24. Peter Hobson (1997; 2002) includes some very interesting work on children

with autism and face-processing.

4 Origins

1. This was a very simple set of questions relating to the basic principles of faith

of the Catholic church.
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2. As we say in Chapter 2, genes and experience intertwine and recent research is

highlighting how experience ‘switches’ on various genetic behaviours. For

example, there is research which has implications regarding the possibility

that maternal parenting style can affect the activity of a child’s genes.

3. Examples of ‘final-state nativists’ are Jerry Fodor and Elizabeth Spelke. The

latter is particularly concerned with how infants understand objects.

4. It has to be said that while we have variations in our basic heart rate and

breathing patterns, they nevertheless fall within a range of ‘normal’.

5. Electro-encephelograph.

6. The different brain rhythms are categorized by their frequency range and

these are: beta rhythms which are the fastest and signal an active cortex;

alpha rhythms associated with a quiet, waking state; theta rhythms occur

during some sleep stages and delta rhythms are the slowest and are a ‘hall-

mark of deep sleep’. See also the stages of sleep in note 8.

7. At the time of revision of this chapter, there has also been discussion that lack

of sleep is linked with altering hormonal levels in children, influencing

dietary habits and linking with the trend towards obesity.

8. Sleep cycles are as follows (from the beginning of sleep – adults): Non-REM

stage 1 – alpha rhythms, transitional, brief (‘falling asleep’); non-REM stage 2

– slightly deeper and longer (up to around 15 minutes); activation of ‘sleep

spindles’ seen; non-REM stage 3 – eye and body movements absent; slow delta

rhythms; non-REM stage 4 – deepest stage of sleep, very slow delta rhythms.

As the night progresses, stages 3 and 4 decrease in time and REM sleep

increases, with the longest periods of REM sleep occurring in the last third of

the night. However, there does seem to be a ‘rule’ that REM sleep is followed

by at least 30 minutes of non-REM sleep before the next cycle of REM sleep

can begin. This suggests that the brain activity during REM sleep may in itself

require consolidating – to put it parochially, the brain needs a ‘breather’ after

so much intense, self-generated activity.

9. Dahl (1996) goes on to say that by 2 years of age a typically developing child

has spent almost 10,000 hours (nearly 14 months) asleep and approximately

7,500 hours (about ten months) awake. In addition, it is within these two

years that the brain has reached 90 per cent of its adult size.

10. Difficulties in the disturbed child’s sleep patterns is often a key concern for

parents but often seems overlooked in the general assessment of the child’s

abilities, being seen perhaps more as a ‘problem’ in itself than a factor which

is contributing to the ongoing difficulties of the condition itself.

11. People who are congenitally blind have ‘auditory dreams’ while those who

become blind, gradually lose their ability for visual dreams over time.

12. That is, babbling to well-established rhythms of the home language.

13. Babies can also hear other voices but they will be much more muted than that

of the mother – even though she too will be somewhat muted because of the

barrier of skin and amniotic fluid.
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14. When working with adopters, I have noted that even very early adoptions can

still bring some problems and I have wondered about it. This may go some

way to providing some understanding as to what the disruption in care might

mean for the baby. The babies have been building on their initial knowledge

of ‘mother’ at birth (for example, smell, sound).

15. This was shown in a clever experiment where samples of speech had the

words ‘filtered’ so that only the sounds/tones remained. Adults were ‘sig-

nificantly better’ at identifying the possible content of these sounds when

they had been made in IDS rather than in adult directed speech.

16. I am using mother for clarity – but obviously includes all carers, importantly

including fathers.

17. Agency is defined as ‘the capacity of an entity to continually sense its

environment, make decisions based on that sensory input, and to act out

those decisions in its environment without (in general) requiring control by

or permission from entities with which the entity is associated. The hallmarks

of agency are reactivity (timely response to changes in the environment),

goal-oriented (not simply responding to the environment according to a pre-

determined script), autonomy (having its own agenda), interactive (with its

environment and other entities), flexibility, and adaptability’.

18. Which again ties in with the growing awareness of other’s intentions, feel-

ings, desires and a growing awareness of own body parts and self-recognition.

19. Theory of mind is also referred to in the literature by some as ‘mentalizing’.

20. It is perhaps no coincidence that the ability to pick up small objects using

finger and thumb also emerges around this time.

21. It may be useful to speculate what particular ‘urge’ is working in children with

autism when they repeat an action such as spinning the wheels of a car over

and over again. Of course, other facets of development are coming into play

here, just as when children insist on the repetition of a story, without

deviation, which provides a feeling of comfort and security in knowing what

comes next.

22. Aspects of memory and types of memory occur in later chapters.

23. The leg or arm was loosely tied to the baby’s leg or arm and then attached to

the mobile.

5 Emotional and social well-being

1. http:www.geneticfutures.com/cracked/info/sheet2.asp

2. http:www.standards.dfes.gov.uk/primary/

3. Animals appear to be able to experience joy and grief, although some scien-

tists would argue that our interpretation of their behaviours is too ‘rich’ and

we are simply applying human emotions to animal behaviours inappropri-

ately. However, anyone who has seen wildlife programmes either on
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television, film or in reality would probably contest this assumption – as

would anyone who has a pet!

4. Primary disgust items were those characterized by ‘their ability to elicit fear of

oral incorporation and their animal origin; and ‘complex’ disgusts consisted

mainly of behaviours or activities that are considered to be socially or morally

unacceptable. This latter ties in with the feeling of many researchers on

emotions that ‘shame’ is ‘disgust’ turned towards the self.

5. In addition we have only three colour receptor cells in the retina and yet

human beings are estimated to be able to discern 10 million shades of colour!

6. The PAG is associated with pain pathways and a role in defensive behaviour –

as we know distress is ‘painful’ and we are born with a ‘startle’ reflex to

sudden noises and so on.

7. This is true of babies too, as ‘habituation’ is one of the key ways in which

researchers find out about what interests babies and what they notice. They

present babies with various similar stimuli and then will introduce something

different or unexpected. If the babies who have started to become blasé about

what they are seeing, then become interested, this shows that they have

noticed the change.

8. Disturbance in the cerebellum has been put forward as part of the aetiology

for autism. This finding provides a further dimension in that the cerebellum

may not only influence spatial processing, but also impact on how such

sensory information may be experienced subjectively if this structure has a

role in emotions.

9. Dr Beatrice Beebe is currently a professor at the New York State Psychiatric

Institute. She has researched and written widely on attachment and emo-

tions, also working directly with families.

10. Muir’s research highlighted the importance of not just examining infant

looking time (a standard method of measuring interest in infants) but also the

emotional reaction. Looking times in these infants did not change across

study groups and controls – what did change was their response.

11. The brain stem is fully functional at birth.

12. It is interesting that in times of stress, as adults, we turn to those whom we

love and trust to support us and we do this to keep at bay the fear and anxiety

we may be feeling.

13. Remember that basic reflexes appear to return in the order in which they were

inhibited. There is not a ‘straight’ correspondence between how development

occurs and the degeneration in Alzheimer’s but there does seem to be a

pattern.

14. www.medicalnewstoday.com. 31 July 2006.

15. PowerPoint presentation at Sunderland (UK) conference 2005 on effects of

trauma on attachment.

16. They also emphasized that the overall behaviour of the child should be

assessed so that differentiation between behaviours that seem ‘autistic
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specific’ do not cloud the picture of the child’s potential for forming

attachments.

17. The Strange Situation is a process by which the quality of a child’s attachment

to its carers is assessed. It was devised by Bowlby’s colleague, Mary Ainsworth.

18. The Adverse Childhood Experiences (ACE) Study is one of the largest inves-

tigations ever conducted on the links between childhood maltreatment and

later-life health and well-being. As a collaboration between the Centers for

Disease Control and Prevention and Kaiser Permanente’s Health Appraisal

Clinic in San Diego, Health Maintenance Organization (HMO) members

undergoing a comprehensive physical examination provided detailed infor-

mation about their childhood experience of abuse, neglect and family dys-

function (www.enotalone.come/article/7002).

19. This is not to say that there was no genuine want to give ‘of itself’ – at least I

hope not – but there was always the undercurrent of wanting desperately to

‘be good’ to counteract how bad I thought I was.

20. This is especially interesting as the capacity to point usually arises between 8

and 12 months but the ability to point to oneself appears to link in with the

self-recognition illustrated by knowing one’s own image.

21. Such a strategy does not require a knowledge of language because animals can

be observed carrying out a similar deceptive strategy – personal observation of

family dog wanting to retrieve a favoured ‘chew’ from our other dog. The first

dog barked and made a move as if going to the front door – the other dog

dropped the chew and went to follow. The first dog immediately turned and

grabbed the chew. Such occurrences also invite questioning as to how,

without language, the young child or dog frames their strategy.

6 Learning and development

1. Like Locke, I have found the words ‘affect’ and ‘emotion’ to be used inter-

changeably in the literature, although ‘affect’ is the preferred term in psy-

choanalytic literature. Affect generally refers to the displays of feeling, while

emotion is generally the subjective experience or labelling of the feeling. In

this work, too, the words ‘emotion’ and ‘affect’ are sometimes used

interchangeably!

2. Perhaps this is not surprising because, while Piaget did propose that ‘all

behaviour presupposes intelligence and motives in the form of emotions’, he

nevertheless portrayed the infant as the ‘lone scientist’ constructing a rather

emotionless and asocial world (Kugiumutzakis, 1993), as mentioned in

Chapter 4.

3. www.zdmu.ac.ir/learn/msc/ms03.htm

4. There is great controversy between researchers/theorists such as Daniel Stern

and Colwyn Trevarthen re the nature of intersubjectivity. While both agree
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that there is communication between carer and infant, Stern sees Tre-

varthen’s primary intersubjectivity as secondary subjectivity with the attri-

butes that Trevarthen gives to infants from birth as not occurring until

around 8–9 months old. Brief personal discussion with Trevarthen indicates

that both are still confirmed in their views!

5. Schore (1994: 92) also provides potential evidence for the ‘cross fertilization’

of cognition and affect as his ‘practising period’ ‘overlaps with Piaget’s 5th

stage of sensorimotor intelligence which signals the cognitive ability to

represent the self and external causation . . . It is also the same developmental

interval in which Bowlby’s patterns of attachment behaviours can first be

reliably observed and measured’ and coincides with Mahler’s timing for the

‘psychological birth of the human infant’.

6. This also links with the findings of the firing of ‘mirror neurons’ (see Chapter

2) which fired when a person or primate watched someone picking up an

object but not if a mechanical device picked up the object. This again makes

links with the growing ‘me/you’ process.

7. Kinsbourne (2002) also discusses patients with transcortical lesions who

repeat everything heard but without understanding – a finding, as he points

out, notable in early autism.

8. There is a very funny monologue by the American comedian Bob Newhart

who, pretending to be returning a toupee, describes how he needs to buy a

cheap replacement as his children love to watch the toupee going round and

round in the washing machine! A rotation schema in action!

9. With grateful thanks to Bedfordshire Educational Psychology and Learning

Support Service.

10. www.zdmu.ac.ir/learn/msc/ms03.htm

11. Information put together by educational psychology colleagues and given as

a presentation.

12. With thanks to Les Staves, teacher and consultant working with children with

profound special needs for this lovely phrase.

13. This links with the ‘chocolate conservation’ task above, where children had a

sense of correspondence when meaning was clear and obvious – and possibly

edible or rewarding in some way!

7 Playing and imagining

1. This very moving example was video-taped by my friend, colleague and

international consultant on special needs, Flo Longhorn, and shown at a

training session we were giving for special needs teachers. There was not a dry

eye in the room.
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8 The role of the adult: to understand the ‘heart of the
intended communication’

1. Giving Children the Best Start in Life: Policy and Developments from Birth to the

End of the Foundation Stage. Crown Copyright 2006. This policy is built around

the Children’s Bill and Every Child Matters which encapsulates the current

Labour government’s ten-year plan for children’s services.

Appendix Detailed development charts

1. Barna and Legerestee (2005: 53–67).
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