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Step right up and see the greatest wonder of this or any age! 
It sees, it hears, it feels! And would you believe it—you’ve got 
one right between your ears! It’s the fantastic, enthusiastic, 

plastic (that means it changes) human brain!
Your brain is you: your thoughts, your personality, your ability to understand. 
Your brain tells your heart to beat, and your feet to move. It lets you balance 
and throw and listen to music.  And remember.  And feel happy.  And wonder. 

It lets you do your homework—and figure out how to do it 
even better next time.

by 
B e n  G r o s s b l at T

BRAIN

   The 
AMAZING



Cerebrum: Two for the Price of One
Your CEREBRUM (suh-REE-brum) is the largest part of your brain 
and comes conveniently packaged in two halves, called HEMISPHERES 
(HEM-us-FEERZ). For most people, the two hemispheres 
specialize in different things:

After undergoing a serious operation

   called a HEMISPHERECTOMY 

     (HEM-us-feer-ECK-tuh-mee),

patients can recover completely and 

   live a regular life—with only half 

  a brain. (Well, half a cerebrum.)

IN THREE POUNDS OF BUTTERLIKE TISSUE (less for kids), the brain handles
different tasks in different areas. From the cerebrum, which tackles tricks of complex 
thought and perception, to the cerebellum, heading up balance and movement, to 
the brain stem, which keeps your ticker ticking, the brain is a natural-born wonder!

Cerebellum: 
A Moving Experience
When it receives signals from special 
parts of the cortex that deal with 
sensation and the intention to move, 
the CEREBELLUM (sare-uh-BELL-
um) sends back instructions for per-
forming the movements.
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CORTEX: 
PACKED WITH POWER
The word CORTEX (KOR-teks)  
comes from the Latin word for “tree 
bark.” This wrinkled layer of cells covers 
your cerebrum, much like bark covers 
a tree. The cortex is folded so that 
tremendous processing power 
   can be crammed within the 
      confines of your skull. 

Medulla: 
Your Humble Servant
The lower part of the brain stem is the 
MEDULLA (muh-DULL-uh). Are 
you a fan of breathing? An admirer of a 
beating heart? Do you appreciate the 
way your intestines digest food? Thank 
the modest medulla for that and more. 
As the medulla tapers, it becomes the 
spinal cord, from which your body’s 
nerves branch out.

Left hemisphere
Arithmetic 
Language 

Verbal memory

Each hemisphere is divided 
into four lobes:

PEOPLE CAN SURVIVE WITH 
PEOPLE CAN SURVIVE WITH 

ONLY ONE HEMISPHERE!
ONLY ONE HEMISPHERE!PEOPLE CAN SURVIVE WITH 

PEOPLE CAN SURVIVE WITH 

ONLY ONE HEMISPHERE!
ONLY ONE HEMISPHERE!

frontal lobe
Thought, judgment

parietal lobe (puh-RY-uh-tul)
Spatial sense, integrating 
information from senses

temporal lobe (TEM-puh-rul)
Hearing

occipital LOBE (ok-SIP-uh-tul)
Vision

right hemisphere
Music 

Interpreting things we see 
Nonverbal memory

FRONTAL FRONTAL 
LOBELOBE

PARIETALPARIETAL
LOBELOBE

TEMPORALTEMPORAL
LOBELOBE

CEREBELLUM

CEREBELLUM

BRAIN STEM

BRAIN STEM
MEDULLAMEDULLA

Corpus Callosum: 
    Where They Meet
         Connecting the two hemispheres 
               of the cerebrum—that great 
                    globe within your skull—is 
                       a structure called the 
                         CORPUS CALLOSUM 
                         (KOR-pus kuh-LO-sum). 
                            In Latin this means “tough body.” 
                                And, yes, it is tough to keep the 
                                 two hemispheres together!

OCCIPITALOCCIPITAL
LOBELOBE

If you could unfold all of your 
cortex, it would measure more

than 2-1/2 square feet, 
enough to cover about four 

sheets of writing paper.

heads up!heads up!

Study your Squishy 
Study your Squishy 

Brain Model to find 
Brain Model to find 

this hidden part.this hidden part.



Electrochemical
Signals traveling down an axon start out 
electrical, while charged atoms called
IONS (EYE-onz) move in and out 
of the axon.  At the axon terminals, the 
signal comes to gaps between cells, 
called SYNAPSES (SIN-aps-iz). 
To cross these gaps, the signal triggers 
the release of chemicals called 
NEUROTRANSMITTERS 
(NUR-oh-TRANS-mitt-erz). These 
special molecules travel across synapses to the 
DENDRITES (DEN-drytes) of other neurons. When they arrive, these 
molecules trigger an electrical response. The signal is on its way again! 

the brain’s instant messaging system 
THE BRAIN IS FULL OF AMAZING MARVELS, 

and as we look closer, the marvels only increase! If you discovered that the brain is 
made of 100 billion special cells, what would you do? Well, get ready to do it, because 

that’s the truth! Underneath your cap, you’ve got a galaxy of nerve cells called 
NEURONS (NUR-onz), a vast network of microscopic messengers.

AXONAXON
Signals leave Signals leave 

the neuron headed the neuron headed 

for other neurons for other neurons 

by way of the axon.by way of the axon.

SENSATION AND MOVEMENT
Neurons that bring signals from sense 
organs toward the central nervous system 
are called AFFERENT (AFF-uh-rint), 
or sensory, neurons. 
Neurons that carry signals from the central 
nervous system to muscles are called 
EFFERENT (EFF-uh-rint), or motor, neurons.
Neurons that carry signals between sensory and 
motor neurons are called INTERNEURONS 
(IN-ter-NUR-onz).

Far from being microscopic,
some neurons, such as those
in the spinal cord, can be

several feet long!
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SY

NAPSE  IN  ACTION!SY

NAPSE  IN  ACTION!

Why the Great Why the Great 

Men and Women of Men and Women of 

Science chose such Science chose such 

easily mixed-up easily mixed-up 
names is a names is a 

mystery for mystery for 
the ages!the ages!

AXON TERMINALSAXON TERMINALS
Think of these as little transmitters 
Think of these as little transmitters 

that send signals on to other cells.
that send signals on to other cells.

 One neuron can connect to
 One neuron can connect to

 thousands of others. 
 thousands of others. 

AXON TERMINALSAXON TERMINALS
Think of these as little transmitters 
Think of these as little transmitters 

that send signals on to other cells.
that send signals on to other cells.

 One neuron can connect to
 One neuron can connect to

 thousands of others. 
 thousands of others. AXONAXON

Signals leave Signals leave 
the neuron, headed 
the neuron, headed 

for other neurons for other neurons 

by way of the axon.by way of the axon.

MYELIN MYELIN 
SHEATHSHEATH
(MY-uh-lin)(MY-uh-lin)

This is a sort of This is a sort of 
insulation that insulation that 

helps signals pass helps signals pass 
quickly downquickly down

 the axon. the axon.

MYELIN MYELIN 
SHEATHSHEATH
(MY-uh-lin)(MY-uh-lin)

This is a sort of This is a sort of 
insulation that insulation that 

helps signals pass helps signals pass 
quickly down quickly down 

the axon.the axon.

NUCLEUSNUCLEUS
(NOO-klee-us)(NOO-klee-us)

Here is the cell’s Here is the cell’s 
control center, control center, 

where its geneticwhere its genetic

material is housed.material is housed.

NUCLEUSNUCLEUS
(NOO-klee-us)(NOO-klee-us)

Here is the cell’s Here is the cell’s 
control center, control center, 

where its geneticwhere its genetic

material is housed.material is housed.

DENDRITESDENDRITES
These are like These are like 

antennas ,antennas ,
receiving receiving 

signals from signals from 
other neurons.other neurons.

DENDRITESDENDRITES
These are like These are like 

antennas, antennas, 
receiving receiving 

signals from signals from 
other neurons.other neurons.



One of the brain’s main occupations is making sense of that grand expanse 
of stuff called THE PHYSICAL WORLD. To carry out this noble effort and 

learn about the world, the brain needs sense organs: eyes, ears, nose, 
tongue, and—the largest sense organ of all—skin.

THE BASIC STORY OF SENSING IS THIS: 
The world rams into a sense organ, which triggers an electrical 
signal in sensory (afferent) neurons, which are connected to the 
THALAMUS (THAL-uh-mus) and then on to the cortex.
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The person in question is the part of the brain known as the

HOMUNCULUS (ho-MUN-kyuh-liss). That’s Latin for “little human.”

The homunculus reveals how much of the brain’s cortex is

responsible for handling touch signals from different 

parts of the body, and where that cortex is. 

If you were to travel up the sides of your brain, all 

the way to the top and even over into the center, 

you would encounter regions of cortex that handle 

touch signals from different parts of your body.

    If you were built so that the 

       size of each part of your body

         matched the amount of cortex 

            devoted to receiving touch

            information from it, you

                would look something 

                    like this fellow! 

Your lips, tongue, 
and hands—all

very sensitive— 
would be huge!

Where feeling happens
Signals from your skin make their way to a strip of cortex called the 

PRIMARY SOMATOSENSORY (so-MAT-uh-SEN-suh-ree) CORTEX. 

TEMPERATURE 
OR PRESSURE

in the case of feeling

But eventually, 
sense signals are 

translated into the 
electrochemical 

language the brain 
understands.

THE CODES
used by the sense organs and their neurons:

CHEMICALS
in the case of smelling

LIGHT 
in the case of seeing

A LITTLE PERSON A LITTLE PERSON 
LIVES INSIDE YOUR BRAIN!LIVES INSIDE YOUR BRAIN!

A LITTLE PERSON A LITTLE PERSON 
LIVES INSIDE YOUR BRAIN!LIVES INSIDE YOUR BRAIN!

MORE SENSITIVE 

BODY PARTS HAVE 

MORE CORTEX 

DEVOTED 
TO THEM. 

SENSITIVE SENSITIVE 
LITTLE MANLITTLE MAN
SENSITIVE SENSITIVE 
LITTLE MANLITTLE MAN

swallowing
swallowing
swallowing
swallowing

handhand
handhand

armarmarmarm
trunktrunk
trunktrunk

hiphiphiphip
kneekneekneeknee

feet/feet/toestoes

feet/feet/toestoes

VISI
ON

VISI
ON

TO
UC

H
TO
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H

MO
TO

R C
ON

TR
OL

MO
TO
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ON

TR
OL

HEARING
HEARING

SMELLSMELL

lipslipslipslips
faceface
faceface

tongue
tongue
tongue
tongue



In a word: Looking might 
happen in the eye, but seeing 

happens in the brain.

BEHOLD, The very simplest thing in nature: SEEING!
An act performed effortlessly by BABIES, BEAGLES, and BABOONS! 

You open your eyes, light tumbles into them, and you see! 
Don’t you believe it! In truth, vision—like many things our brains 

and bodies do—is complex and shows us plainly just how finely 
tuned, how delicate, how mystifying the brain can be!

It all starts with the eye, and even that is a complicated wonder. 
Light passes through the CORNEA (KOR-nee-uh), into the PUPIL (PYOO-pull) 

(the opening inside the ringlike iris), through the LENS (lenz), and onto the 
RETINA (RET-in-uh), which lines the back of the eyeball. This is where 

the brain takes over, for here light is transformed into brain signals! 

The RETINAS are layers of special
light-sensitive cells, which in turn 

form the OPTIC NERVES. 

Signals travel down the optic 
nerves toward a spot called the 

OPTIC CHIASM (KY-az-um). 
At the CHIASM, some axons 

switch sides, so that some axons from 
the right eye continue on to the left 
side of the brain, and some axons 
from the left eye continue on to 

the right side of the brain.

CORNEACORNEA
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try this!

The occipital (and some other) lobes 
have many specialized regions that 

handle different kinds of visual 
information for different purposes. 

One set of regions identifies objects 
by detecting such things as 

color and shape. 
Another set of regions identifies 

the size and position of the objects
in space, so that we can grab them. 

PUPILPUPIL
LENSLENS
RETINARETINA

OPTICOPTIC
CHIASMCHIASM

THIS IS WHERE WE ALL THIS IS WHERE WE ALL 
BECOME CROSS-EYED!BECOME CROSS-EYED!

OPTICOPTIC
NERVENERVE

What do you 
see here? 
Do all the 

vertical lines 
appear TO BE the 

same height? 
We say, “No!” But they 
are. Use a ruler to 

prove it to yourself. 
The truly strange 
thing is that even 

when we know they’re 
the same height, they 
still appear different!

OPTICAL ILLUSIONS, 
like this one here, 

result from the 
brain’s set ways of 
interpreting what 

the eyes pick up. But 
those ways are not 
always effective. 

heads up!
Can you see the 
optic nerves on 

your squishy 
brain model?



heads up!
Frontal lobeS and 

center! where is the 

prefrontal cortex 

on your Squishy 

Brain Model?

The answer is 9. Did you get it right?

When you perform this sort of calculation, 

an area in your left frontal lobe is active. 

The perfectly perplexing part is that math 

problems that involve estimating—as 

opposed to coming up with exact answers—

activate a completely different part of 

your brain. Estimating involves 

your parietal lobes.
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Try this!
Engage your frontal lobes 

by solving this simple math 

problem: 3 x 3 = ?  

Until the 1970s, brain surgeries called LOBOTOMIES 

    (lo-BOT-uh-meez) were common for treating 

            everything from mental illnesses to

                      severe headaches. 

In one form of lobotomy, a doctor would:

         insert a long thin instrument    

                into a patient’s eye socket 

                         then hit the end of the

                           instrument with 

                               
 a hammer! 

It turns out that 

lobotomies weren’t a 

very good solution to 

the problems they were 

meant to solve.

FRONTAL LOBE 
DISORDER

When the frontal lobe is damaged 
as a result of injury or disease, 
a number of surprising things 

can occur.

People with damaged 
frontal lobes might...

Act out in public 

Be unable to stop themselves from 
doing things they know are rude 

or inappropriate

have a difficult time understanding 
what others are thinking 

or feeling

Brain vs. mind
What is the mind? 
Is it separate from the brain? 
Is it a part of the brain? 
Here’s how scientists who study the 
brain see the matter: the mind is really 
a collection of things the brain does— 
things like reasoning, remembering, 
thinking, planning, and imagining.  And 
the frontal lobes are the place where 
many of these things take place.

If your personality can be found 
somewhere in your brain, it’s in your frontal lobes, in the part right behind 
your forehead, called the PREFRONTAL CORTEX. The prefrontal cortex helps 
us learn by making generalizations about groups of things and experiences. 
An unpleasant experience with an uncaring tuba teacher might
make you decide that tuba teachers are up to no good.
Your prefrontal cortex is the place where conclusions
like that come from.
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Which writing assignment sounds
more exciting to you?

A. A story about an alien or other bizarre creature
B. A report on the habitat and behavior of 

your favorite animal

Which classes do you like better?
A. Art and music

B. Science and math

If you have to assemble something like a 
new squishy brain model, you’d read the

 directions first.
A. No way!

B. Of course!

True or False: The saying “every cloud has 
a silver lining” makes sense.

A. True. Sure it does!
B. False. Silver Lining? Huh?

when you read a magazine, do you...?
A. Flip to whatever interests you

B. Start at the beginning

What is most useful when trying to understand 
someone speaking in a language you don’t know?

A. Watching the person’s gestures and 
facial expressions

B. Using a phrase book or dictionary

how do you prefer to express yourself?
A. Drawing
B. writing

fill in the blank: Your room is usually
A. a big mess!

B. Neat and organized.

True or False: You easily lose track of time.
A. True
B. False

In 1848, Phineas Gage was working with explosives 

  on a railroad crew when a 3-1/2 foot iron rod was 

blasted through his head! It entered his cheek, came 

  out the top of his head, and landed 80 feet away. 

         Gage survived, living for another 12 years, 

                 but he was a changed man. The injuries to 

                     his brain affected his personality; after 

                              the accident, he became rude, 

                                           impatient, and impulsive.

If you answered A more often than B, you might very 
well be a right-brained person. If you answered B more 
often, you may be a left-brained person. And if you had 

the same number of A’s and B’s, you’re a medical 
marvel who’s exactly in the middle.

Now have your friends and family take the test!

The human brain, that dynamic dynamo of character and complexity, is always 

at work. But now it’s time for intermission. ARE YOU READY FOR A BRAIN BREAK? 

You learned back on page 2 that the brain is split into two hemispheres: the left and the 

right. And each side has a specialty. Well, it is believed that most people  

have a dominant brain side. You are either a left-brained person  

(more rational) or a right-brained person (more creative). 

IT’S SORT OF LIKE A PERSONALITY.
Turn back to pages 10–11 to read 

about the prefrontal lobe 
  (where your personality  

 lives) and understand why 

Phineas Gage’s mind changed.
left or right? left or right? 

                         time to take a side!                         time to take a side!



FRONTAL FRONTAL 
LOBELOBE
THOUGHTTHOUGHT
PROCESSPROCESS

AREA 6AREA 6
PLANNING AREAPLANNING AREA

AREA 4AREA 4
ACTIVATIONACTIVATION

STATIONSTATION

CEREBELLUMCEREBELLUM
CONTROL ROOM CONTROL ROOM 

BASAL GANGLIABASAL GANGLIA
MOVEMENT HELPERSMOVEMENT HELPERS

SPINAL CORDSPINAL CORD
GATEWAY TO MOTIONGATEWAY TO MOTION
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Hard as it is to believe, MOVEMENT IS EVEN MORE COMPLEX THAN SENSATION! 
Many parts stationed throughout the brain play a role in even the simplest 

movements. Come along and we’ll trace the path of planning and performing 
a movement—in our case, reaching for a glass of refreshing cucumber juice.

The Idea
It begins with a thought in the frontal lobe:  “It’s time to enjoy a sip of Dr. Cumbersome’s 

Cucumber Tonic.” After receiving information from various cerebral lobes, such as 
information from the parietal lobe about the body’s position, the signal travels 

to an area modestly called AREA 6.

THE PLAN
Area 6 plans which muscles are needed, and the signal passes along to the 

primary motor cortex, also known as AREA 4.  Area 4 activates the muscles 
that are necessary for reaching out to grab the “Beverage of the Bold.”

THE CONTROL
Signals travel to the cerebellum, which makes sure that the movements 

of all the muscles involved with reaching for Dr. Cumbersome’s 
“Mildly Bold Brew” are properly timed and sequenced.

THE CONSULTATION
In addition to traveling to the cerebellum, signals also travel to the 

BASAL GANGLIA (BAY-sul GANG-glee-uh), a collection of several 
structures inside the brain. The basal ganglia help to refine movements.

THE MOTION
Signals next reach the spinal cord. From there, they travel to the 

muscles, which carry out the instructions.
,

In a word: The cerebellum 
controls planned movement, 

muscle tone, balance, and posture.
1515

 Finally, you taste 
“The Power of 

Nature’s Perfect 
Cucumbers.”

HOW IT WORKS!
your arm extends. 
your hand opens.1 2

your elbow bends. 
your wrist keeps 
the glass upright 

before tipping 
it toward

your mouth. 

your fingers close firmly 
but gently. your fingertips 

touch and surround 
the glass.

43

heads up!Do you plan on finding the basal ganglia on your squishy brain model?



Midbrain
Starting from the top, the first brain 

stem structure we encounter is 
the midbrain. The midbrain is a 

powerhouse. Within it are 
structures that handle eye 

movement, sleeping, reflexes, 
and learning.

In a word: The brain stem
handles involuntary actions
that are necessary for life.

We can think of the BRAIN STEM as the stalk on which the entire flowering brain sits. 
The brain stem—consisting of the midbrain, the pons, and the medulla—is like the 

foundation of the brain, for it is where the most basic brain operations 
are carried out. 
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Pack your mouth with 
ice cream or a popsicle.

eat very quickly.

MIDBRAINMIDBRAIN
HANDLER OF:HANDLER OF:
EYE MOVEMENTEYE MOVEMENT

SLEEPINGSLEEPING
REFLEXESREFLEXES
LEARNINGLEARNING

PONSPONS
RESPONSIBILITIES:RESPONSIBILITIES:

SWALLOWINGSWALLOWING
BALANCEBALANCE

FACE MOVEMENTSFACE MOVEMENTS

FACE SENSATIONSFACE SENSATIONS

MEDULLAMEDULLA
IN CHARGE OF:IN CHARGE OF:

HEARTBEAT HEARTBEAT 
BREATHINGBREATHING

BLOOD PRESSUREBLOOD PRESSURE

PONS
In the middle of the brain stem is 

the bulge called the PONS (ponz), 
whose name is the Latin word for 

“bridge.” Like the midbrain, the pons 
handles a wide range of functions: 

swallowing, balance, and face 
movements and sensations.

Medulla
The medulla, also called by its more elaborate 

name, MEDULLA OBLONGATA 
(muh-DULL-uh AH-blong-GOT-uh), 
handles essential functions like maintaining 

your heartbeat, breathing, and blood pressure. 
The top of the medulla is called the pyramid, 

and the lower part blends right into the spinal 
cord, which carries signals from the brain 

to the rest of the body.

spinal cord
The brain stem is like the gateway between 
the brain and the rest of the body.  At the 
base of the medulla, the spinal cord begins. 
This is the long bundle of nerves that leads 

to all parts of the body.

There are 12 cranial nerves that enter the brain stem. 

  These nerves carry signals to and from the face and head. 

Each has a different, complicated name. So, this is a 

sentence some doctors use to help them remember the 

    names of all 12 CRANIAL NERVES in order:

try this!

What happened?
You signaled nerves to tighten 

the blood vessels around 
your brain. When warm blood 
rushes into them and forces 

them to open up wider, you can 
experience the excitement of 

an intense headache pain 
commonly called  BRAIN FREEZE! 

   The first letters of those 12 words stand 

     for the Olfactory, Optic, Oculomotor, 

   Trochlear, Trigeminal, Abducens, Facial, 

Auditory (also called the vestibulocochlear), 

  Glossopharyngeal, Vagus, Accessory, and 

                    Hypoglossal cranial nerves.

ORANGE ORANGUTANS OFTEN TRY TO AVOID 

FEEDING ANGRY GORILLAS VERY ANCIENT HOTDOGS!

heads up!Turn your
squishy brain Model upside downto examine the brain stem.

BASAL BASAL 
GANGLIAGANGLIA



It turns out that laughter doesn’t just feel

 good. It does good. Laughing is good for your

   heart, your blood pressure, your stress

 level, and your immune system, which helps 

 your body fight off illness! 

HIPPOCAMPUSHIPPOCAMPUS
LONG-TERM MEMORYLONG-TERM MEMORY

HOW IT WORKS!
When our sense organs detect something potentially dangerous, the signal can travel 
from the thalamus straight to the amygdala, triggering a fear response.
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signal
The signal also takes a longer path, 
to the cerebral cortex, which can 
decide whether the danger is real 
or imagined. If it’s a false alarm, 
everything will go back to normal. 
If the danger is real, you will be 
mobilized to escape or deal with 
the problem in a different way.

People with an abnormal or damaged hypothalamus can

experience episodes of uncontrollable  laughter! Which 

brings us to GELOTOLOGY (JEL-uh-TAHL-uh-GEE), 

        THE SCIENTIFIC STUDY OF LAUGHTER.

DON’T JUST SIT THERE—START LAUGHING!

AMYGDALAAMYGDALA
FEARFEAR

HYPOTHALAMUSHYPOTHALAMUS
BLOOD PRESSUREBLOOD PRESSURE

HUNGERHUNGER
THIRST THIRST 

LAUGHTERLAUGHTER

THALAMUSTHALAMUS
SENSE MESSENGER
SENSE MESSENGER

PITUITARY GLANDPITUITARY GLAND  

GROWTHGROWTH
BLOOD PRESSUREBLOOD PRESSURE

BODY TEMPERATUREBODY TEMPERATURE

THE LIMBIC SYSTEM is a structure as beautiful and strange as any piece sculpted by 
the masters of modern art. Within its curving forms we can find areas of the brain 

associated with mood, memory, and hunger. Welcome to the world of emotion.

THE ALMOND OF FEAR
Inside the almond-shaped structure called the AMYGDALA 

(uh-MIG-duh-luh) lives your ability to feel fear and to 
sense it in other people.  You might wish for a life without fear, 
but fear is important. It is your early warning system! A tiger 

creeping from the jungle, a car swerving in your direction—these 
things should make us afraid, so we can act fast to 

move away from the danger!

THE HIPPOCAMPUS 
The word HIPPOCAMPUS (HIP-uh-CAMP-us) comes 
from the ancient Greek word for “sea monster/horse,” although 

only the most imaginative people will see any similarity. It is 
responsible for long-term memories, and it connects with the 
amygdalae (plural, because you have two of them). That might 

account for the powerful emotions some memories can make us feel.

The The Fear ReflexFear Reflex

CEREBRAL 
CORTEX SAYS,

“SMILE, NO 
DANGER!”

CEREBRAL CORTEX 
SAYS, “YIKES,

 DANGER!”

heads up!Don’t be afraid to find the limbic system on your squishy brain 
model.



You! Yes, you! YOU HAVE AN AMAZING ABILITY! A talent that sets you apart 
from other living things on our precious planet. That talent is language, and it is 

one of the things that makes you human. And like any other ability, being able to 
speak and understand language depends on the brain. Particular areas are re-

sponsible for particular language skills and processes. 

your other left
For most people, language processing 

happens in the left hemisphere. But the right 
hemisphere plays a role as well.  Areas in the 
right hemisphere detect nonverbal clues and 
other things that help us interpret the words 

we’re hearing.
When a classmate says, “This teacher is a 
real monster,” it’s your right hemisphere 
that tells you the comment wasn’t meant 

to be taken literally.

At around SEVEN MONTHS OLD, babies go

 through a period of babbling, where they

  try out some of their language equipment

  and see what it can do. They make a lot 

    of sounds like “bababa.”

primary auditory cortex
When you hear words, the signals are first 
processed by your primary auditory cortex. 
From there, they travel to Wernicke’s area, 
which triggers a memory of the word so 
you know what it means.

visual cortex
When you read words, the signals are first 
processed by your primary visual cortex. 
From there, they travel to Wernicke’s area.

motor cortex
Whether you’ve heard or read the word, 
the message travels next to Broca’s area, 
which further analyzes the information 
and the plan for speaking the word. From 
Broca’s area, signals travel to the motor 
cortex.

BROCA AND WERNICKE
Two areas in the left hemisphere are crucial for 
understanding and speaking language. BROCA’S 
(BRO-kuz) area is a patch of cortex located in 
the rear of the frontal lobe, just above the crease 
called the LATERAL SULCUS (SUL-kus).  
Broca’s area helps plan and time the precise 
movements necessary for speech. Found in the 
rear of the temporal lobe, just below the lateral 
sulcus, WERNICKE’S (VARE-nick-uz) 
area processes the words that we hear. 

PRIMARY PRIMARY 
AUDITORY AUDITORY 

CORTEXCORTEX

WERNICKE’S AREA
WERNICKE’S AREAPROCESSES PROCESSES WORDS WE HEAR

WORDS WE HEAR

MOTOR MOTOR 
CORTEXCORTEX

BROCA’SBROCA’S  
AREAAREA

HELPS WITH MOVEMENTSHELPS WITH MOVEMENTS

NEEDED FOR SPEECHNEEDED FOR SPEECH

VISUALVISUAL
CORTEXCORTEX

LATERALLATERAL
SULCUSSULCUS
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DEAF BABIES growing up with parents who 

  use sign language babble too. Take note: 

     they babble with their hands. Instead of 

        saying “bababa,” they repeat certain 

           nonsense hand gestures!

By now, having come this far in your brain studies, 

you should be able to answer this question:

Where is the ability to use and 
understand language located?
in people’s brains or in people’s 

ears and tongues?

(You answered “brains,” right?)

try this!



IQ, short for intelligence quotient, is a person’s intelligence boiled down to a single number. An IQ test presents a long list of tricky questions. The more questions the test taker gets right, the higher his or her IQ. Sounds simple, but what does it really mean? 

INTELLIGENCE HERE! INTELLIGENCE HERE! 
OR,  WELL,  PART OF IT. OR,  WELL,  PART OF IT. 

The What and Where
We may not know what intelligence 

is exactly, but we can at least say 
where it is.  The ability to solve 
problems, for instance, “lives in” 
the lateral prefrontal cortex in 
the cerebrum’s frontal lobes.

Size and smarts
What makes an animal smart? 
Are animals with the grandest

brains the smartest? 
If so, the smartest animals would be 

whales.  A blue whale’s brain weighs about 
13 pounds, making it a king among brains! 

And consider the elephants. Their mammoth 
brains weigh around 11 pounds. Our own 

3-pounders are puny by comparison.
Are blue whales four times smarter than us? 
No, but we humans are not smart because of 

the sheer size of our brains. We are smart
because of the relative size of our brains. 

That means our brains are bigger than you 
might expect for a creature our size.

                      As children grow, their brains 

                        change in several  ways. 

                      One way is in the amount 

                           of CONVOLUTION 
                     (con-vuh-LOO-shun), or 

                folding, of the cerebral cortex. 

        Children start out with relatively 

     smooth brains, but those brains 

         become wrinkly, like raisins.
2222 2323

We all know intelligence when we see it. Some of us even have some of it ourselves. 
But what is intelligence? Is it knowing things? Is it remembering things? Is it the 

ability to figure things out? The power of putting two things together and coming up 
with something new to the world? The answers: cOuld be, maybe, prObably, and 

presumably. In truth, there are many ways of describing intelligence. 

1. Which diagram results from folding the diagram on the left?

A. D. C. B. 

        In a word: There is
        more to intelligence

        than brain size.

2. Which of these is NOT a primary color?
A. Red        B. Blue
C. Yellow    D. Green

Is intelligence the sort of thing, like height, that can be reduced to a single number? Or are there many varieties of intelligence, with each of us possessing a unique blend?
you decide!

Take the test!

4. Which orange circle is larger?
A. The circle on the left    
B. The circle on the right
C. They are the same size  
D. These aren’t circles!

3. What is the strongest muscle in the human
body relative to its size?
A. The bicep       B. The tongue
C. The heart       D. The brain

     I’m 
smarter!

answers answers 
On the On the 

back page!back page!

don’t worry if you 
don’t worry if you don’t get Many (or 
don’t get Many (or any) correct. this is 

any) correct. this is only a small sampling 
only a small sampling of iq questions.of iq questions.

Human: 3 lb = 1.4 Kg

Elephant: 11 lb = 5 Kg

Whale: 13 lb = 6 Kg
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USE YOUR

THERE YOU HAVE IT IN A NUTSHELL 
(OR SKULL, RATHER)—THE BRAIN! 
Your brain. Your amazing, sensing, feeling, 

learning, knowing, growing, changing, 
language-loving, electrochemical-signaling 
brain. Thought by some to be the most 

complex thing there is, your brain 
is at the center of who you are and 

what you can do. 
So always remember,  
be kind to your brain. 
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BE KIND TO YOUR BRAIN 
TO-DO LIST!

      Eat healthy foods  

      Exercise your body 

      Exercise your brain 

 
        

Now go 
and enjoy 

your brain!

The human brain is the The human brain is the 
most important lump most important lump 

you’ll ever know.you’ll ever know.

ANSWER KEY 
1. A • 2. D • 3. B • 4. C


