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THE DEVELOPING BRAIN

Therefore, the experiences we make available and the modelling we do will
affect the brains of our students. The primary reason for this book is to provide
the knowledge to create appropriate curricula for our young children. By
understanding their developmental phases and brain growth, we can decide
what to do in the classroom to meet the children on their level and help them
move on to the next. Cognitive development, language development, social
development and physical development are all components of learning.

What Is Best Practice?
Brain-Compatible Teaching Principles
The brain is the only organ in the body that is shaped through its interaction
with the environment. If the brain is the organ that is dedicated to learning and
memory, educators need to be familiar with brain-compatible practices
and those that are brain antagonistic. Based on what we currently know about
the structure and function of the brain, brain-compatible teaching emphasises
the way the brain naturally learns.
In my own personal journey toward brain-based teaching, I practise the
following principles as the basis for best practice.
1. Every brain is totally unique. There will never be two children in
your classroom who learn in exactly the same way. Some of this is
genetics, and the rest is experience. Therefore, we must offer a variety of
approaches to learning.
2. Emotions guide our learning. The emotional brain filters all incoming
information. If it is emotionally stimulating, it will be marked for memory.
The emotions that our children feel when they enter the classroom also
affect how well they will learn. The more positive the emotions are, the
more likely the children will learn. The more positive the teacher is, the
more likely the students will be positive, because emotions are contagious!
3. Stress affects learning. A little bit of stress sends out chemicals to
make us more alert and help us remember. Chronic stress or acute
stress sends out more chemicals that interfere with learning. Creating
an environment that keeps stress levels low might include using soothing
music, offering choices and providing predictability.
4. There is a brain-body connection. What our students eat, how
much they sleep, whether they exercise and the amount of movement
we offer in the classroom all affect what is happening in their brains.
5. The brain has multiple memory systems and multiple modalities.
According to neuroscientist Dr Steve Peterson (2001), these two pieces
of information suggest strong recommendations for the classroom. The
more systems and modalities we utilise for learning, the stronger
the possibility of receiving and retrieving the information. With those
unique brains, there are students who have difficulty with one system
and do better with another (Sprenger, 2006).
© 2008 Hawker Brownlow Education CO6424
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6. The brain seeks meaning and relevance. It is vital that we teach
children that which is important to them. If something does not make
sense, the brain will drop it. Showing students how information will be
used outside the classroom will help them make sense of it.
7. The brain learns through experience. Hands-on activities, roleplaying, excursions and simulations all enhance the learning experience.
8. The brain is social. Brains learn best with other brains. Cooperative
learning is one of the nine strategies that raise student achievement
(Marzano, Pickering & Pollack, 2001).
9. The brain learns in patterns. New information that can be
connected to a pattern of stored information is more easily remembered. Pattern recognition is our ability to take in and make sense of
our environment. There are patterns in objects, actions, procedures,
situations, relationships and systems. (A young child drinks from a glass.
Later she sees a small empty vase and picks it up and tries to drink from it.)
10. The brain grows through enrichment. Appropriate challenges,
choices, novelty, and feedback all add to the enrichment experience.

Early Childhood Principles
According to the National Association for the Education of Young Children,
the following 12 principles inform best practice when dealing with young
children (National Association for the Education of Young Children, 1996).
1. Domains of children’s development—physical, social, emotional and cognitive—are closely related. Development in one
domain influences and is influenced by development in other
domains. Curriculum and teaching strategies should be organised in
such a way that these domains are included in every aspect. The suggested developmentally appropriate strategies in each chapter of this
book are categorised, yet they relate to the other domains as well.
2. Development occurs in a relatively orderly sequence, with later
abilities, skills and knowledge building on those already
acquired. Just as children walk before they run, there are many readiness skills for reading and maths. Children want and need the opportunity to practise their skills past perfection, so these skills become
automatic and can be relied upon without much or any conscious processing. In this way, the brain has space and energy to apply new information to the old.
3. Development proceeds at varying rates from child to child as
well as unevenly within different areas of each child’s functioning. Because Jack isn’t speaking the way his friend Mary is doesn’t
mean that Jack is behind. One must consider gender differences, differences in experience and what domain Jack is concentrating on.
If his brain is busy practising motor skills, it may not have the time and
© 2008 Hawker Brownlow Education CO6424

3

THE BASIC BIOLOGY OF BRAIN DEVELOPMENT

Dendrite

Axon
Information flows in
through the dendrites.

Information flows out
through the axon.
The synapse is the
space between the
axons of one neuron
and the dendrites of
the next.

Myelin Sheath

Figure 1.3

Neuron

woman drinking alcohol at crucial times can cause the neurons to change their
migratory pattern. One result of this can be fetal alcohol syndrome.
These brain cells migrate to become specific structures in the brain, from
the brain stem that receives incoming sensory information (except for the sense
of smell) all the way up to the neocortex that does our higher levels of thinking.
The neocortex, also called the cerebral cortex, makes up about 80 per cent
of the brain’s volume (Figure 1.4). It is the outer layer of the brain that we
sometimes call our grey matter.
Beneath the neocortex is a subcortical area called the limbic system. It
consists of the thalamus, hypothalamus, hippocampus and amygdala. The
hypothalamus deals with internal communication between the body and the
brain. The thalamus is a relay station for incoming information. It sends the
messages to the appropriate places in the brain.
Neocortex
Cerebrum
Corpus
Callosum

Thalamus
Hypothalamus
Pituitary Gland
Amygdala
Brain Stem
Hippocampus

Figure 1.4

View of the Brain
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THE DEVELOPING BRAIN

In particular we will follow the growth of

•
•

the hippocampus, which helps us form long-term factual memories.

•

the corpus callosum, which connects the two hemispheres of the brain.

the amygdala, which filters all incoming information for emotional
content.

The brain is divided into a left and a right hemisphere. The hemispheres
work together, yet each has some specific functions. Table 1.1 lists the information
processing functions of each. Emotions and reading are just two areas that
depend on the connections or “cross-talk” of these hemispheres (Elias & Arnold,
2006; Kagan & Herschkowitz, 2004).
Each hemisphere is divided into lobes. The lobes have distinct functions.
As we watch the growing brain develop, these lobes will be discussed. The

Table 1.1

Functions of the Two Hemispheres Help Us Determine Specific Child
Development Growth as the Two Hemispheres Grow and Connect

Left Hemisphere

Right Hemisphere

Logical

Holistic

Details

Big picture

Language: speech, grammar, sounds
Expressive and receptive language

Language: prosody, tone

Verbal short-term memory

Sensory image memory

Secondary processing of the
expression of pleasurable emotion

Secondary processing of emotional
communication: sending of unpleasurable
emotional signals; reception of both
pleasant and uncomfortable feelings
Reading body language

Facts

Events

Abstract processing

Concrete processing

Knowledge

Emotional significance of knowledge

development of each region has its own timetable. With the proper stimulation,
the lobes mature to create a unique brain. Figure 1.5 shows the brain’s lobes,
which include the following:
Occipital lobe. This lobe is responsible for vision. It is usually fully
developed by age six.
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THE THREE-YEAR-OLD BRAIN

Child Development Checklist: Three-Year-Olds
Name ___________________________ Year_________________________
Birth date ________________________ Chronological Age _______________
LANGUAGE and READING DEVELOPMENT
___ Speaks in sentences of five or six words
___ Speech is clearly understood
___ Likes to tell stories
___ Knows some basic grammar
___ Can identify most common objects
___ Offers related response to questions
___ Changes topics quickly when speaking
___ Takes turns talking
___ Can use language for different purposes
Recommendations for increasing reading and language growth:
______________________________________________________________
______________________________________________________________
______________________________________________________________
PHYSICAL and MOTOR DEVELOPMENT
___ Hops

___ Balances on one foot

___ Improving eye-hand coordination

___ Climbs

___ Kicks

___ Runs

___ Can pedal a tricycle

___ Bends over and keeps balance

Fine motor skills
___ Turns pages one at a time
___ Stacks up to six blocks
___ Holds a pencil correctly
___ Screws and unscrews lids
___ Has the ability to play piano
Recommendations for increasing physical and motor growth:
______________________________________________________________
______________________________________________________________
______________________________________________________________
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