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NEUROSCIENCE IN A NUTSHELL

SESSION 1: THE AMAZING POWER OF THE BRAIN
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The Amazing Power of the Brain
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https://youtu.be/cLqjK3ddSy0

https://youtu.be/cLqjK3ddSy0
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What can you see?
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¢ƘŜ aŀƴ ǿƛǘƘ ǘƘŜ ²ƻǊƭŘΩǎ DǊŜŀǘŜǎǘ aŜƳƻǊȅΚ
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Gardner, 1999 expanded

Å Verbal - Linguistic
Å Logical/Mathematical
Å Nature 
Å Intrapersonal
Å  Visuo-Spacial
Å Musical
Å Bodily/Kinesthetic
Å   Interpersonal
Å Imaginal
Å   Spiritual 

Multiple Intelligences
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Early Brain Development
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Monkey

Dolphin

Squirrel

ÅThe brain has around 100 billion neurons ς there are more potential connections 
between the neurons than there are atoms in the universe 

ÅIf you look at a human brain, you only see about a third of its surface ς the other 
two-thirds are hidden in its folds

OUR WRINKLY BRAINS!

ÅIf you smoothed out all the 
wrinkles in the cortex, the 
brain would cover an area of 
about 2,500 sq cm (a small 
tablecloth)

Human

Baboon Camel

Racoon

Cat

Frog
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NEURONAL DEVELOPMENT

There are rapid growth of neurones and their connections at 
particular times:
1. In the womb
2. In the first year 
3. In early teenage years

Cells that fire together wire together!

Stimulated Brain Cells Unstimulated Brain Cells
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Brain Wiring
By the age of 3, the neurons in the brain have made 1,000 
trillion connections!   A single cell can connect with 15,000 
ƻǊ ƳƻǊŜ ƻǘƘŜǊ ŎŜƭƭǎΦ  LŦ ȅƻǳ ŘƻƴΩǘ ǳǎŜ ƛǘΣ ȅƻǳ ƭƻǎŜ ƛǘΗ

In the first year of life, JOY is the key to 
Attachment.  As the parent plays with 

the child and has fun and laughter, high 
levels of rich emotion are achieved and 
brain development progresses rapidly.

EARLY BRAIN DEVELOPMENT
©

 D
e

e
p

 R
e

le
a

se
 L

td



Telegraph Article October 2012

ÅThe child with the much more fully developed brain was 
cherished by its mother, who was constantly and fully responsive 
to her baby. 

ÅThe child with the shrivelledbrain was neglected and abused. 
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SENSORIMOTOR STAGE PREOPERATIONAL STAGE

CONCRETE OPERATIONAL STAGEFORMAL OPERATIONAL STAGE

0 - 2
The child begins 
to interact with 
the environment

2 - 6/7
The child begins 
to represent the 
world 
symbolically

7 - 11/12
The child learns 
rules such as 
conservation

12 ς adult
The adolescent 
can transcend 
the concrete 
situation and 
think about the 
future
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Divided  into :

- the  Central Nervous System (CNS) 
  The Brain 
  The Spinal Cord
 
- the  Peripheral Nervous System (PNS)
 communicates with the whole body 
 
 The Autonomic Nervous System (ANS)
 The Somatic Nervous System

(c)  P Yong©
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THE OUTSIDE OF THE BRAIN
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Newborn    1 month               6 months           2 years

Brain cell connections
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TANGLED WEB
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AERIAL VIEW
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BRAIN CELLS
©

 D
e

e
p

 R
e

le
a

se
 L

td



COMPLEX NEURAL NETWORKS
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COMPLEX NEURAL NETWORKS
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BRAIN FIBRES ς WHITE MATTER
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Hidden layer

  (n=15 neurons)       

Output layer   

Input layer 

   (784 neurons)    
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Share in Buddy 
Groups

Reflect on your 
amazing brain!

15 minutes
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NEUROSCIENCE IN A NUTSHELL

SESSION 2: MIND THE GAP!
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SCANNING THE BRAIN  -  EEG
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SCANNING THE BRAIN

CAT (CT) Scans
Computed Tomography 
Scans use a computer 
linked to an x-ray 
machine to make a 
series of detailed 
pictures

PET Scans
Positron Emission 
TomographyScans
produce detailed three-
dimensional images

MRI Scans
Magnetic Resonance 
Imaging Scans use 
strong magnetic fields 
and radio waves to 
produce detailed images
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MIRROR NEURONS

1991
Mirror neurons are discovered by Giacomo Rizzolatti in Parma, Italy.
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EMPATHIC RESONANCE!
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THE SYNAPTIC GAP
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BRAIN FUNCTIONS

ÅThis signal transmission makes brain function different from any other bodily 
process.

ÅThe mode of transmission between the cells is chemical ςthe signals are passed 
on by neurotransmitters.
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MIND THE GAP!
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According to researchers, the vast majority of the 
illnesses that plague us today are a direct result of our 
thought life. 

What we think about truly affects us both physically and 
emotionally. In fact, fear alone triggers more than 1,400 
known physical and chemical responses in our bodies, 
activating more than thirty different hormones! 

Today our culture is undergoing an epidemic of toxic 
thoughts that, left unchecked, create ideal conditions for 
illnesses.

òSwitch on Your Brainó, Dr Caroline Leaf
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ÅFear
ÅFlight ς Fight ς Freeze
ÅPerformance Anxiety
ÅAvoidance Behaviours
ÅMemory impairment

THREAT
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TRANSMITTER CHEMICALS AND HORMONES

Some of the Transmitter Chemicals
Å Seratonin
Å Adrenaline
Å Noradenaline
Å Dopamine

Some of the Hormones
Å Oxytocin 
Å Melatonin
Å Endorphins

...and many more!
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DOSE:  Dopamine, Oxytocin, Serotonin, Endorphines
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Share in Buddy 
Groups

What triggers your 
stress response? 

How do you cope? 

15 minutes



5
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NEUROSCIENCE IN A NUTSHELL

SESSION 3:  LEFT-RIGHT, TOP-DOWN BRAIN
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