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Our Vision

To inspire our youth to learn more about the vital role of the brain and spinal cord in our daily
activities and to protect them by understanding the importance of brain and spinal cord injury prevention.

Objectives

» To engage Grade 4, 5, 6 students by providing hands-on science lessons that allow the students to see the connection
between the brain and our senses.

e To demonstrate the fragility of the brain and its vital role in every aspect of life

¢ To empower students to use their brains to protect their bodies through an interactive injury prevention
component

¢ To instill the brain and spinal cord injury prevention message for a life-
time!

Who are we? thinkfirst

ThinkFirst Canada is a national, non-profit injury prevention

organization with chapters across Canada, working to prevent

brain and spinal cord injuries through educationof healthy behaviours in

children and youth. ThinkFirst offers school, hospital-based and sports safety

programs free of charge to all educators across Canada.

For more information, please visit: www.thinkfirst.ca ,
pensezd'abord
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.. » The Neuron

. ' The human brain is made up of 100 billion cells called Neurons! Many
neurons produce signals (packets of information)

and pass them on to other neurons. This neuronal
activity is how we think, move and feel. Neurons are
different from other cells in our body because they
have specialized branches. The branches that receive
signals from other neurons are called the Dendrites.
The branches that pass signals to other neurons are
called the Axons. NO other cells in the body have these ~
specialized branches!

Let’s Investigate!
Does the number of “neurons” in a chain affect
the signal speed? What else do y:_ld,y think can affect

the signaling speed? | \

Let’s +alk neurons!
Neurons are one of the mos+
specialized cells in +he human
pody. The fastest neurons
can send signals up +o 120
metrers per second! Neurons
that signal things like sharp
pain send +he wmessage o
quickly. Other neurons, like -l
those sending *emperature
signals, send signals up %o
+wo Mmeters per second. \

b N\r

ThinkFirst!

Our skin cells and hair cells always grow back.
A broken arm or bruise can recover but damaged neurons cannot.
The best cure for brain damage is prevention.



Anatomy

The brain is very important for everything that we do!
When we move, touch, see, think and feel emotions, we
are using our brain!

Different areas of the brain that serve different functions
are called lobes. We have four very specialized lobes:

The Frontal lobe is at the front of the brain and is your deci- ' ﬂ@

sion making centre. It allows you to solve problems and make plans.

The Parietal lobe is at the top of the brain.
It processes sensory or touch information coming from your entire body. It also allows
you to make movements in response to anything in your environment.

The Temporal lIobe is at the side of the brain. It processes your memory, hearing, emo-
tion and language.

The Occipital lobe is at the back of the brain. It takes care of your vision.

The Cerebellum is Latin for “little brain.” It is under the Occipital lobe and is responsible
for coordinating your body movements.

Can we live without our lopes?

We may be able #o live without ice cream, bur without a lope, life
Just would not pe +he same! For example, if your occipital lope is
damaged you could be blind even +though your eyes are in perfect
condition! The brain is where our perception of +the world around us
comes +ogether!

Lapel ¥he (obes!

hinkFiest!

With an injury to the brain or spinal cord, we would
not be able to do the many things we do everyday.
So, it is important that we always wear our helmets
when we’'re active, think first, and play safely!



Smell Let's Investigate!

hippocampus

olfactory centre Do the way things smell change over time?

Let’s find out!
olfactory bulb
Smell some of the objects that have been
brought in. Are they good smells?

Rate how strong the smell is on a scale from 1
to 10. 1 is a very weak smell, and 10 is a very
strong smell. We will check back later to see if
this has changed...

Can a swell
change?

You ™may have noticed
that the strength of the
How would you rate it now? ohjecY’'s swell decreased

with ¥ivme. This is known
as adaptation. In other
words, our receprors in
our nose pecome “used”
¥o +he swmelly, and the

Steps o +he Brain e SR e e
ac¥ivate as many “swmell
A. What do you call the substances you can smell? — receptors” in our nose.

This wmight pe a way
o help you swmell new
+hings that are coming in
¥o your environment.

B. Where are the molecules received?

C. Where in the brain are they perceived?

The sense of smell allows us to detect chemicals in the air. Another name
for the sense of smell is olfaction. We can then become aware of what it is - .
we smell in the world around us. Th (n kF‘ (S-]-!

Chemicals are breathed in through our nose, and bind to special receptors. These Some people in the world have no sense of smell. This is
receptors are found high up inside the nose in an area called the olfactory called anosmia. A serious head injury may cause anosmia.
(smell) area. Information about which receptors have been activated is What kinds of good smells would you miss smelling if you had anosmia? Could
then sent to the olfactory bulb, and then up higher into the brain. anosmia be dangerous in any situations?




Taste

papillae on your +ongue contain your +rasrepuds

Swmell and taste work ogether!
When you have a cold, your food just doesn’t raste as good. Why is
tha+? Swmell and rastre work together o pring out +he real “flavour”

of our favorite foods! Bo+h smell and +raste are our Chemical senses.

Steps 0 +he Brain

A. What do you call the substances that you taste?

B. Where are the molecules received?

C. Where in the brain are they perceived

Thinking Firsy Cap

Directions

1. Fill in *he blanks

on the brain pattern

on +the nex+ +wo pages.
Colour +he different lopes.

2. Remove +his centre sheet in one piece from
the pooklet.

3. Cut along the heavy dashed line around +he
brain ¥o cut outr +he patrern in one piece.

Y. Fold or curl the paper so that @ is on +op of @ .
Tape in place. Tape (B) on +op of (b); C on +op of ()
s and so on, +0 creatre your Thinking Firs¥ Cap.
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Let’s Investigate!

Taste cell receptors for sweet, salty, sour and
bitter live in TASTE BUDS. Taste explorers have
found that there are more taste buds on some ™~ |
parts of the tongue than on others. You can
explore this as well!

IHuiyl

Take a tasting stick and dip it into the salty
solution. Probe the tip, sides and the very back of
the tongue. Take a few good swallows, or rinse out your
mouth between probes for the
best results. You can use the
other side of the tasting stick if
you want to use more solution,
but never re-dip the used side
of the stick into the solution!
Use the tongue map to record
where you had the "tastiest”
sensations!
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ThinkFirss!

Taste cell receptors (and smell receptors!) are replaced

over and over again. So if you burn your tongue, there
is no permanent damage to your sense of taste. Why is
it a good thing that we can grow new taste receptor cells?
What things would you miss tasting if you lost your sense of taste?

e
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VIS’ on T Le¥’s investigate

Seeing Colours!

Have you ever seen a reddish-green? How about a yellowish-blue? It is
impossible to imagine these colours because red/green and yellow/blue
are opponent hues and are perceived by different types of cones.

Looking at a single colour for a while makes the cones that see that colour
tired, and they stop working. For example, looking at a red stimulus tires
red cones, therefore, you see its opposite colour, green!

Blood vessels

Area where vision is best

: ‘ Blind spot

Cornea___L/ during the daytime (Fovea)
Pupil
Optic nerve
A. We see: L __ . ’

On the retina, there are 2 types of cells (photoreceptors)

i. R_ _ _ are for dark vision and detection of movement
L 4 L 4 '
ii € _ _ _ _ are for colour vision and detection of fine detail. Th 'n kF‘ l’f‘]’.
Some people can only see the world in shades of black
Information from our retina exits theeye attheB__ _ _Ss_ _ _ and white. This is known as achromotopsia. Damage

to cones in the retina or in specific areas of the occipital
C. Where in the brain it is perceived 0 L lobe may result in achromotopsia.
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LeY’s investigate!
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Do you see the circles in rows
or in columns?
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How many triangles do you see? What are the two ways

to re-draw this picture?

Your eyes like to...

e Group together similar objects near each other
e Fill in gaps

e Look at continuous lines

Le¥’s investigate!

="

Rappbi+ or duck?

3

Young girl or old woman?

Practice Makes Perfect!

Your brain “sees” by learning that cerrain +hings are more likely 4o
pe a cerrain way. Once i+ has learned +hisy the next rime you see an
opject, your prain is faster at identifying i+!

Practice helps build *hese pathways in the brain. That’s why reading
gets easier the more you practice.

ThinkFirs+!

Remember to...
e Walk, don’t run with sharp things in yours
hands, like scissors or pencils
e Use good lighting when reading, writing or
using the computer

e Do not look directly at the sun

e Wear proper eye protection during sports

e Get your eyes regularly examined!

Your eyes are windows 1o your prain. Protect +hem!
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Hearing

Steps +o +he Brain

A: We hear S _ w

B: Where the sound energy
is received:

Hair cells* in the cochlea
transmit auditory information
to the brain

C: Where in the brain it is
perceived:

Sound waves ||| |

Fr N
- 5 3

*Hair Cells

They're like little antenae
in your ears. They pick
up sounds and pass them
to your brain, where you
actually hear them.

Ear canal

Tympanic membrane
(Sound waves push it in and out so it can  inside your ear)
move the tiny bones and pass the sound

wave information to the cochlea.)

ThinkFirs+!

People can lose some or all of their hearing because
of loud noises and head injuries.
e Hearing loss is most common amongst older people
e Go to a doctor when you have an ear infection, pain
in the ear, bleeding, constant dizziness and ringing or discharge.

Do animals hear sounds?
The ability +o hear is only found in
verreprates and insects. Within
Yhese groups, mammals and pirds
have the most developed sense of
hearing. Different animals hear
soundwaves in different ranges of
frequencies.

Humans: 20 - 20,000 Hz
Whales 20 - 100,000 Hz
Bats: 1500 - 100,000 Hz
Fish 20 - 3000 Hz

Crickets: 500 - 5000 Hz

o s

(takes sound signals

Codited™™

(inner ear - deep
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Steps 40 +he Brain:

A. Where are your touch receptors?

S_ _ _

B. Where in the brain is the signal
perceived:
P L

The Homunculus

The unusual body proportions
of the homunculus (little
man) reflect +he relative sizes
of sensory receiving areas
from different body parits.
The larger the area in the
prain used +o represent
the pody par¥, the more
sensitive the body part.

ThinkFirst!

OUCH! You may not like feeling pain, but pain is actually useful for you.
Pain is a warning sign that tells you to stop doing what you are doing to
protect yourself. Some people are born with no sense of pain. You may
think that this is good, but it is NOT!



ThinkFirst!

With an injury Yo
*he brain or spinal
cordy we would not
be able 10 do the many
+hings we do everyday. So, i+ is imporrant that
we always wear our helmers when we’re active,
think firsty and play safely!

thinkfirst
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