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Brain Stem:  

Connects spinal cord to the upper brain 

Controls reflexes and involuntary processes 

Cerebellum: 

Largest part of the brain. Higher processes like memory and learning. Outer surface is 

called the cerebral cortex. This is where the brains most advanced activities take place 

(thinking and planning) 

______________________________________________________________________

______________________________________________________________________ 
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Occipital lobe: vision 

Parietal lobe: Bodily sensations 

Temporal lobe: Hearing, language skills, and social understanding ( including the 

perception of other peoples eyes and faces) 

Frontal lobe: Memory, abstract thinking, planning, impulse control, emotional 

regulation. 

Prefrontal cortex: Most advanced cognitive functions: attention, motivation, goal 

directed behaviour 

______________________________________________________________________

______________________________________________________________________

_____________________________________________________________________ 

Key Components: 

Limbic System: Midbrain: Emotions, attachment, reward seeking behaviour. Continued 

development till 7 or 8 

Hippocampus: Memory formation, filtering sensory information, spacial information 

______________________________________________________________________

______________________________________________________________________

_____________________________________________________________________ 

Hypothamalus: 
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Control centre for one of the body’s key stress systems, regulating the release of 

cortisol and other stress hormones 

Amygdala: 

Evaluates threats and triggers the body’s stress response 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Neurons: 
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Communicate through electrical and chemical signals 

The basis of learning and memory 

“Neurons that fire together, wire together” 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

What does the research tell us? 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Mirror Neurons: 

______________________________________________________________________

______________________________________________________________________
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______________________________________________________________________

______________________________________________________________________ 

Cell body: 

Neurons control centre 

Stores DNA and generates energy used by the cell 

Messages are passed between neutrons at connections called synapses 

Dendrites 

Collect incoming signals from other neurons 

Axons: relay outgoing signals to other neurons 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Neurotransmitters 

Chemical messengers which transmit signals across a chemical synapse from one 

neuron to another target neuron, muscle cell, or gland. Neurons are also impacted by 

what is happening in an individual’s environment. 

Excitatory or Inhibitory 
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The Growing Brain: Sensitive Periods 

Rapid periods of intense learning and neural connection. There are lepas, bounds and 

regressions. 

Acetylcholine stimulation of muscles

Norepinephrine increase activity of nervous system 

Helps produce adrenaline 

Related to mood disorders such as 

anxiety 

Seretonin Inhibitory 

Emotion, mood, sleep 

Low = depression, anger, OCD, immune 

system issues

GABA Low= anxiety 

Break to excitatory neurons  

Relaxation

Dopamine  Excitatory & Inhibitory 

Reward mechanism in brain motivation 

Adhd
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We are in sensitive periods when our children are tired, grumpy, or practicing the same 

skill again and again. An enormous amount of energy is used in the growth process. At 

4 years old, the brain uses about 43% of the body’s total energy expenditure. A 5 year 

olds brain uses much more glucose than an adult size brain! 

0-3 years old 

Most critical period: rapid development 

Positive experiences will shape the brain and build connections. Children who are 

maltreated during this period will be come “wired” for danger.” 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

At birth- (25% )of an adults brain, year 3 ( 80%), year 5 (90%). 

The Second gestation 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 
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Early on genetic factors impact development…genes direct neurons to the appropriate 

places in the brain and shape hw they will interact. At birth, babies have all of the 

neurons they will have for the rest of their life, it is the connections between the cells 

that really “make the brain work”. Within minutes of birth, a mom’s smell stimulates the 

branching of millions of nerve cells within the body. In the early years, more than 1 

million connections are made every second.  

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

When babies are born they are from from a blank slate. They can recognize voices, 

faces and emotional expressions from very early on. Babies need environments that are 

relatively stress free, basic needs must be met, and a caregiver who is responsive and 

attuned must be present. Routine and rhythm is essential. 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Within the first year of life - language, hearing, vision develop rapidly. The cerebellum 

triples in size and helps with motor skills. The hippocampus also develops rapidly. The 

frontal and temporal lobes consolidate. Mirror neurons are particularly important. 
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______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

_____________________________________________________________________ 

Year 2: rapid myelination linking brainstem, cereal cortex and frontal lobe. Language 

explodes! Vision, hearing, language continues to be nurtured. Limbic system comes 

more online. Children become more are of me, myself and I 

Year 3: Synaptic density is at its peak in the prefrontal cortex. Complex cognitive 

abilities are increasing- we can interpret past events, there is more flexibility and a 

greater understanding of cause and effect. Anxiety and fears start to emerge, play 

becomes more sequential and focused. Empathy begins to emerge. 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

The Formative Years (3- 6) 

Year 3- 6: Self-Regulation and impulse control improves. Track sequences, better 

understanding of time. Corpus Callosum starts to myelinated ( thought becomes more 
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logical). Empathy is nurtured. Sequential make believe. Improved perceptual abilities 

and motor skills. Language  more accurately reflects thoughts. 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

____________________________________________________________________ 

Year 5 - 8: 

Brain has reached 80% of size. Prefrontal cortex coming online ( executive skills). 

Corpus Callosum is becoming more integrated resulting in whole brain behaviour. Not 

only “why” but “ what if”. More empathy, games with rules. Tasks are more detailed. 

Abstract concepts. Wider social skills. Movement less clumsy. Some children can now 

reverse their own thinking and distinguish between comparative words. 

Year 8-12: 

Describe others in terms of emotional/ internal worlds. Hold multiple different 

perspectives. Manipulate language. Hold mental images and communicate on a deeper 

level. 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 
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______________________________________________________________________

______________________________________________________________________

____________________________________________________________________ 

The Teen Years 

The areas of the brain that include things like regulating emotions and using judgement 

is still rapidly developing. Between the ages of 10-13, we see another overproduction of 

grey matter. The only other time we see this is in the infancy years. Following this, we 

see a pruning process where connections not used wither. 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Mid 30 onwards 

We are looking for an integrated behaviour. Improved decision making, better control of 

body and feelings, fuller self understanding, stronger relationship and a better ability to 

excel. Exercise, music, learning new tasks helps to keeps the brain healthy 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 
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______________________________________________________________________

______________________________________________________________________

______________________________________________________________________  

Genes or environment 

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

The Brain and mental health: 

Trauma 

Amygdala: Enlarged, easily alarms or false alarms 

Hippocampus: Damaged by cortisol 

Memory centers and filter and for sensory information impairs 

Prefrontal cortex: Damaged by cortisol 

Decreased ability to regulate emotion, plan ahead, problem solve or reflect 

Depression 

Serotonin and Dopamine levels are imbalanced 

Hippocampus: reduction 
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Amygdala: More activated 

Decreased activity in many of the executive function centres 

ADHD 

Reticular Activating System is faulty 

Basal Ganglia: Impulsivity 

Prefrontal cortex deficits. Research tell us the prefrontal cortex can be delayed by up to 

5 years, yet the motor cortex is often ahead in terms of maturity 

Limbic system: very active 

Anxiety 

High levels of Seetonin, GABA, Norepinephrine 

Amygdala highly activated 

Hippocampus: damaged by cortisol 

Memory centres and filter for sensory information impaired 

Prefrontal cortex: Paying attention to negative information and rigid thinking 

Resiliency 

Central executive network 
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______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

The Triune Brain 

Reptillian Brain: Rational or Thinking Brain 

Limbic Brain: Emotional or Felling Brain 

Neocortex Brain: Rational or Thinking Brain 

Hand model of the Brain 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Fight- Flight - Freeze- Collapse 
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______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Strategies 

Reptillian Brain: Rational or Thinking Brain 

Limbic Brain: Emotional or Felling Brain 

Neocortex Brain: Rational or Thinking Brain 

Hand model of the Brain 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 
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Fight- Flight - Freeze- Collapse 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Lateralization 
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______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Talking to the right hand side of the brain 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Name it to Tame it 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Neuroplasticity 

______________________________________________________________________

______________________________________________________________________

____________________________________________________________________ 
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