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ÅBrain Structure

ÅFunctional Systems

ÅPerpetual change

ÅPerception

ÅSocial Networks
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ÅUniversal Human Functions



1. Brain Structure





The Brain

ÅWeights approximately 3 pounds

ÅA ñuniverseò containing
Å86 billion neurons

Å120 billion glial cells (disputed)

ÅEach neuron communicates with 
at least 1000 and up to 10000 other 
neurons simultaneously

ÅThe brain consumes 25% of the 
bodyôs ñenergy budgetò



2. Functional System

ÅThe brain is organized into functional 
system. A system consists of the 
totality of neurons and other cells 
which óôassociateò to perform a specific 
function (reading, speaking, perceiving 
a stimulus, aggression)

ÅComponents of this system are widely 
spread throughout the brain

ÅComponents of one system (neuron) 
can participate in innumerable other 
systems



Zatorre, et a; Nature reviews (8) 2007



3. Perpetual Change; Brain 
plasticity

ÅThe brain is a resilient system that is 
in a constant state of structural flux

ÅThis inherent characteristic of the 
brain has been denominated brain 
plasticity

ÅBrain Plasticity results in a constant 
reorganization of neural structures
with ongoing creation and elimination 
of neuronal networks



Purposes of Plasticity

ÅFulfill a need imposed by the 
individualôs unique circumstances

ÅPlasticity allows experience, life 
circumstances and individual's 
wishes to acts as a guide, relieving 
the necessity to hard-wire the brain 
for all potential circumstances



Plasticity Drivers

ÅReorganization after injury to 
(hopefully) maximize function

ÅDevelopmental milestones (gait, fine 
motor movements, language

ÅExperience, demands, etc.



Learning to juggle



Tools for Self Creation
Plasticity Drivers

ÅDoing

ÅPerception and Exposure

ÅLearning

ÅThought

ÅImagination



Perceptual Plasticity

ÅExperience and learning can enlarge 
the ñperceptual rangeò

ÅMusicians can identify more notes 
per minute in a musical piece than 
non musicians

ÅArtists can identify more shades of 
yellow than non artists

ÅTrained bird watchers can identify 
more birds in a particular area than 
non bird watchers'



Paganini-Etude, by Franz Liszt. 1800 notes per minute


