


Scientists have now proven, beyond reasonable doubt,
what many parents and early childhood educators have
believed for years - that loving and nurturing
relationships with parents and caregivers, along with
positive play experiences, significantly affect the brain = =
development of babies and young children. '[l_F

Illustration taken from Rethinking the brain:
New insights into early development by Rima Shore.

At birth, a baby’s brain is incomplete, despite the fact that her brain contains billions of
brain cells. If a baby’s brain were fully developed in the womb, the baby’s head would be
too large to pass successfully through the birth canal. The first years of a baby’s life are
very important for developing the brain circuitry and architecture that will lay the
foundations for future learning and behaviour. ‘By the age of two, a child’s brain contains
twice as many synapses and consumes twice as much energy as the brain of a normal
adult’ (Nash, 1997, p. 1) and is 80% of an adult sized brain.

Over the past decade, new brain imaging techniques have demonstrated the structure and
functions of the brain and enabled scientists to examine the brains of infants and toddlers
at various stages of development. Scientists have identified which parts of the brain are
associated with different types of stimulation. From this work and the study of
neurological disorders, a coherent picture has formed of the environmental factors that
affect brain development. New Zealand paediatrician Dr Robin Fancourt (2000, p. 13)
states, ‘We now know that it is the day-to-day experiences of babies, infants and toddlers
that orchestrate the development of their brains...the critical timing for this occurs from
conception to the age of six, with most of the progress being made in the first three years.’

. This scientific evidence gives added weight to a
statement by Dr Anne Meade in the final report of the
Strategic Plan [Early Childhood Education] Working
Group to the Minister of Education (2001, p. 3), “During
the first few years, experiences develop children’s brains
in important ways for ongoing learning throughout
their lives... children are both vulnerable to stress and
amazingly receptive to positive learning opportunities.”

.. Positive early experience, such as good nutrition, safe
and supportive environments, good care, stimulation
L and abundant learning opportunities, interact with an
individual’s inherited characteristics (genetic
endowment) and are crucial in enabling a child to reach
his/her full development - or not!
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Windows of opportunity

The physiology of the brain reveals the complexity of this ‘unappealing mass of greyish
pink wrinkled jelly’ (Fancourt, 2000, p. 17). The brain has two hemispheres — left and right.
Each hemisphere contains four lobes and each lobe controls different kinds of functions,
e.g. thinking, planning and remembering are controlled by the cerebral cortex. ‘The
chemicals that foster brain development are released in waves; as a result, different areas
of the brain evolve in a predictable sequence. The timing of these developmental changes
explains, in part, why there are “prime times” for certain kinds of learning and
development’ (Shore, 1997, p. 16). Parents and caregivers can support these prime times of
development, or ‘windows of opportunity’, by providing a range of experiences for infants
that will strengthen their development. Vision, language, motor skills, maths, logic and
music, feelings and emotions, all have ‘windows of opportunity’ — some last weeks, others
last years.

Vision

- At birth, babies can see but not in great detail. The first
| two years of life are a sensitive period for the
development of vision, particularly depth perception,
hand-eye coordination and the ability to focus on single
objects. Vision problems need to be detected early so
" they can be treated quickly, but aspects of poor vision
can be assisted with treatment up until the age of eight.

Language learning

At birth, infants can hear the sounds of all languages and are not fixed into one linguistic
pattern, giving them remarkable flexibility in language learning. It is believed the
‘window’ for syntax and grammar closes as early as five or six years old, while the
window for adding new vocabulary never closes. The use of Parentese, (a simpler form of
language characterised by higher pitch and heightened use of facial expressions and
inflections), by adults with babies is a multi-national phenomenon and assists infants with
language acquisition. The higher pitch of Parentese my enable babies to pick up sounds
more easily. Failure to attend to ear infections or impairments promptly may result in
language delay, and weaker hearing circuits in the brain.

Motor skill development

Motor skill development occurs throughout the first four years. Skills such as rolling over,
sitting up, crawling, pulling up, and walking and running, are all ‘hard wired’ into the
brain as an infant repeatedly practices these movements. Muscle control starts with the
gross (big) and moves to the finer muscles. The window for environment to contribute to
the development of motor skills continues throughout childhood.
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Music

By providing babies and infants with positive music experiences, we begin the process of
learning about rhythm and melody and can also assist the development of motor skills.
Children naturally respond to music and will often spontaneously move their bodies to
the rhythm. Music is often a social occasion shared with others and consequently social
skills are fostered. Singing is also a wonderful tool for language learning.

Maths

Simple maths concepts occur in the functioning of most of our daily lives. By paying
attention to these and sharing them with toddlers, the learning of maths concepts can be
done as part of day-to-day life. ‘Driving [babies] inquisitive minds are the events and
happenings of the day’ (Fancourt, 2000, p. 104).

The importance of early experience

Pathways and mechanisms for controlling emotions and feeling
are laid down before birth. The importance of secure
‘attachment’ to a parent or primary caregiver — the ability to
respond to baby’s cues, reflect back and be in touch with babies
needs - is crucial to ongoing emotional development. Shore
(1997, p. 28) suggests that ‘secure attachment to a nurturing
caregiver appears to have a biological function “immunizing” an
infant from some degree against the adverse effects of later stress ‘
or trauma’. Neglect and abuse in the first three years can result ™
in problems for a child forming secure relationships later in life.

The brain has a ‘use it or lose it’ process with synaptic development. ‘In the early years,
children’s brains form twice as many synapses as they will eventually need. If these
synapses are used repeatedly in a child’s day-to-day life, they are reinforced and become
part of the brain’s permanent circuitry. If they are not used repeatedly or often enough,
they are eliminated’ (Shore, 1997, p. 17). This reinforces the notion that experience plays a
vital role in brain development. Repetition of good experiences and interactions fixes the
appropriate ‘wiring’ or ‘circuitry’ in the young child’s brain. Conversely, repeated bad
experiences such as high levels of stress (through neglect, abuse, poverty or malnutrition),
can cause an ‘overpruning of synapses’ or even the death of neurons (Lott, 1998) and
possibly impaired brain development.

Caution must be taken with trying to force learning through ‘hot-housing’ programmes,
such as flash cards and videos, which may confuse children rather than enhancing their
learning. Some programmes require brain connections that are not biologically ready until
later in childhood.

Early Childhood Development -14 March 2002 4



However, the brain is a marvellously ‘plastic’ organ and the capacity for ongoing learning
continues through life. Behaviours developed in childhood that are no longer appropriate
or useful in adulthood, can be changed through practice, i.e. strengthening new circuitry.

Nutrition
The basic building blocks of the brain are cells

' called neurons. Each neuron has an axon (a tendril

like fibre), that sends electrical impulses or
messages through to other neurons. As each cell
grows, it becomes bigger and heavier. Good
nutrition is vital for healthy cell development. In
the first twelve months of a baby’s life, breast milk
and properly prepared baby formula will provide
the essential coating that axons need for healthy
development. ‘Many axons have a layered
insulating sheath, myelin, that speeds the
transmission’ of the messages being passed
through the brain (Fancourt, 2000, p. 61)

Illustration taken from Brainy babies by Dr Robin Fancourt.

Implications for early childhood settings

Brain development research suggests that well designed early childhood settings can, and
do, boost brain functioning (Nash, 1997, p. 2). However, the level of awareness of early
childhood staff regarding quality environmental conditions — physical, social and affective
- will determine whether the setting actually succeeds in promoting brain development in

young children.

Attachment, the secure relationships that a baby forms with nurturing caregivers, is a
crucial factor in brain development. Attachment may be with the baby’s parents, another
family member and/or a designated primary caregiver. Early childhood settings, with

programmes for young babies,

infants and

toddlers, need to carefully consider how the service
supports and organises staff to ensure children
experience stable, predictable and caring
relationships. This may involve rostering that
enables babies and toddlers to be cared for by the
same staff, as suggested in Quality in Action/Te Mahi
Whai Hua (Ministry of Education, 1998, p. 18).

Early Childhood Development -14 March 2002




Stress is a major inhibitor of brain development in young children (Porter, 2001, p. 4).
Secure attachments with familiar early childhood staff can actively reduce the stress young
children may experience in an early childhood setting. Careful consideration of how the
early childhood programme will foster a sense of emotional well-being, belonging, safety
and security for individual children, will also alleviate children’s stress and reassure
parents.

Early childhood settings need to encourage safe exploration and provide diverse,
developmentally appropriate play opportunities. It is important to provide enough
physical space for these things to take place effectively (Pairman, 2001, p. 4). Because very
young children’s exploration is particularly physical and sensory, their environment
should allow them to explore their bodies and their play space safely and comfortably.
Consideration needs to be given to the organisation of space and equipment, heating, floor
coverings, lighting, noise, scale of equipment, and aesthetics, as suggested in Whiria te ao
tamariki/Infants and toddlers: Creating an empowering inside learning environment — an overview
(Early Childhood Development, 2002).

Talking to children, reading to them and singing to them, all encourage development of
the brain’s language circuits. ‘Children not surrounded by language are at a considerable
disadvantage. Wiring the brain for language starts before birth and wanes by the age of
four’ (Fancourt, 2000, p. 90). Quality early childhood settings will provide children with
excellent language learning opportunities with early childhood personnel, other adults
and their peers.

Brain development research has pointed to a possible connection between music and the
development of mathematics skills, but children ‘need to be involved in music, not just
listen to it’ (Porter, 2001, p. 5). Early childhood staff can regularly create hands-on,
interactive music opportunities in their programmes that will maximise brain
development opportunities for infants and toddlers.

In a rapidly changing world, our children need to be
as well prepared as possible to take on the challenges
and stresses presented to them. By providing
children with a wealth of positive experiences,
parents, caregivers and teachers set children up for
success in their future lives. Their success will
contribute to a successful society.
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