GETTING TO KNOW YOUR NERVOUS SYSTEM

BRAIN EXPLORERS: YOUR FUNCTIONING NERVOUS SYSTEM
(Grade 6)
♥SLIDE #1: INTRODUCTION

Good Morning (Afternoon)!

My name is __________ and I am a Neuroscience student (or you can say you study Neuroscience – or you are a Neuroscientist) at __________ (Johns Hopkins University).

Question:  Does anyone know or can anyone guess what a neuroscience is (or what a Neuroscientist studies?

Neuroscience is the study of the nervous system.  If you study the nervous system you are a Neuroscientist.
(Next, tells the students why you are visiting them.  I usually say something like this…..)  

I am here because I LOVE NEUROSCIENCE and I wanted to share some things I know about the nervous system with you.  

♥SLIDE #2:  NERVOUS SYSTEM
Question:  What is the nervous system?

It is your brain, your spinal cord, and all of your nerves.

Your nervous system is connected to every part of your body.  It is what makes your body work. 
There is so much to know about the nervous system….. 
♥SLIDE #3:  TODAY’S TALK
Today we are going to be BRAIN EXPLORERS!!!  We are going to be looking at some real brains and learning about what our brain does.

I have titled my presentation, “BRAIN EXPLORERS: YOUR FUNCTIONING NERVOUS SYSTEM ”.

(functional map
Question:  What does any good explorer need when they are traveling?

A map!!!  We need a map to find out where things are.  Well, when you are studying the brain you also need a map.

A brain map tells you where things are in the brain.  Plus, it also tells us WHAT different parts of the brain do…..the FUNCTION of the different parts of the brain.
One of the interesting thing about studying neuroscience is that even though we know so much about the brain and what it does – there is still so much that we don’t know.
(phrenology

The idea that different parts of the brain do different things began with a man named Franz Josef Gall.
Gall began feeling the bumps on people’s heads and correlating that with function.

For example, he found that people who were good at keeping secrets had a big bumpy area over there ears and people who weren’t good at keeping secrets only had a small bumpy area over there ears.  
He then said that above your ears was the part of the brain that functioned to “keep secrets”.

(Look at the map and give another example – pick something you want to talk about.)

Question:  Do you think that we can tell what your brain does just by feeling your head?!?

Of course not!!!  But, Gall did make us start thinking that different parts of the brain do different things.

(developing brain

If you look at the developing brain, you can see that the Nervous System is divided into different parts.

(Name the parts that are labeled.)

All of these different parts do different things…..they have different functions.

Let’s look at some of the different parts of the brain and see how they function.
♥CEREBRAL HEMISPHERES
First, we have the bumpy parts of the brain that we can see.  This part of your brain is known as the cerebral hemispheres.

You have 2 hemispheres or halves of your brain.

The bumpy part of the cerebral hemispheres is known as the cortex.

♥CORTEX

Different areas of cortex (or cortical areas) functions differently.

(Point out the different areas – using your head – for vision, somatosensory (touching) sensations, motor, planning, hearing, and language.)

♥PENFIELD’S LITTLE MAN

In 1950, a man named Penfield did some really neat experiments. 

He was trying to help patients who had a disease known as epilepsy.  He was going to actually remove parts of the patient’s brain so they would not have this disease.  

But….he didn’t want to take out a part of the brain they need to survive.

So, he cut open the patients scalp and opened the skull.  He then started touching parts of the cortex.  Now…this is kind of cool all by itself – but the really cool part was the patient was wide awake!!!

There are no pain receptors in the brain, so once the patients skin was numb Penfield could actually touch the brain without hurting the patient.

Penfield went on to make a map of the cortex.  While doing this he found that certain parts of the cortex had specific areas that did specific things.

Kind of like a map of a city has individual streets.

He called his map the homunculus (which means little man).
♥MOTOR HOMUNCULUS

Penfield found that the motor cortex has a map of the body on it and if you touched the motor cortex in a certain region, that region moved (explain with a body part).

Question:  What do you notice about Penfield’s homunculus?

Right, the man has big hands and big mouth with little body.

Question: Why do you think the homunculus is drawn with big hands and a big mouth?

(Talk about moving your hands and fingers vs moving your stomach – expect for Shakira and belly dancers – we don’t usually move our stomachs as much as our hands.  Unfortunately, the kids don’t usually get the Shakira or belly dancer reference.  If you think of a 6th grade one – pass it on.)

♥SENSORY HOMUNCULUS

Give the same explanation only with sensation.
♥BRAIN CONTROL OF RIGHT AND LEFT
We have a right and a left hemisphere.  

For the most part, our right hemisphere controls the left side of our body and our left hemisphere controls the right side of our body.
♥BRAIN “SIDENESS” FUNCTION

Plus, different sides of our brain seem to do different things, even though they look the same.

♥SPLIT BRAIN FUNCTION

Normally our cerebral hemispheres are connected, but in some patients the hemispheres are not connected.  
These are known as split-brain patients.

♥FUNCTIONAL DIFFERENCES

It was because of these patients that we learned that different sides of our brain do different things.

♥IMPORTANCE OF CONNECTIONS

When our 2 hemispheres are not connected, one side of our brain does not know what the other side is doing.

Our two hemispheres are always “talking” to each other.

♥BRAIN STEM

Another very important part of the nervous system is our brainstem.

The brainstem is found underneath the cerebral cortex of the cerebral hemispheres….my that is a lot of words!!!

This is a very small part of your brain, but it is VERY important.

(Show the size of the brainstem in the picture and/or brain model – compared to the hemispheres.)
♥BRAIN STEM FUNCTION

Basically, your brainstem keeps you alive.
It takes care of all your “housekeeping” chores for your body.  

You need your brainstem to breath, for your heart to pump blood to every part of your body.

Your brainstem keeps your body at a constant temperature.  It tells you to eat when you are hungry, drink when you are thirsty and sleep when you are tired.

My heavens…..for a little tiny area of your brain your brainstem certainly does a lot of things!!!!

♥CEREBELLUM

Next, up we have my friend the cerebellum.

Question:  How many of you play sports? Dance? Walk?

These are all movements – but now just any kind of movement – they are movements that you learn.

This part of the brain behind your head (show it on your head) is where your cerebellum is located in our brain map.

It is known as the “little brain” and it helps you do all those movements that you learn how to do.

It controls how fast you move, what direction you move and the force with which you move.
Question:  Has anyone ever told you that if you practice a sport, dance, playing an instrument - that you will get better at it?  

Well, practice makes perfect because of our little brain – the cerebellum is working for us. 

♥LIMBIC SYSTEM
The last part of our brain that I want to tell you about – but certainly not the last part of our brain on our map – is the limbic system.

This system is made up of a bunch of other parts of your brain and they all work together to control our ability to learn and remember things.  

It is also the parts of our brain that control our emotions, like when we feel happy or sad or even mad.

♥BRAIN COMPASS

In a few minutes we are going to looking at some real sheep brains. 

Now, when we are using a map we need to know something about the direction – north, south, east and west.

When we are looking at our brain map, we also need to have directions.  In the brain, these are called the orientation that the brain can be viewed.

Sagittal means we are looking at the brain cut straight down the middle.

Horizontal means we are looking at the brain cut between the top and bottom.

Coronal means we are looking at the brain cut front to back.

♥SUMMARY 

So, now that we know a little more about where things are in the brain and what they do….
♥BRAIN EXPLORERS DEMO
……let’s look at some brains.

This is better to do in smaller groups or with a 1:6 demonstrator to student ratio.

Cover a large table or desks moved together.  Give children each one glove.  
Go over the parts of the brain that we have gone over in the discussion.

Cerebral hemispheres, cortex (lobes, cortical areas), brainstem, cerebellum, and limbic system. 
Compare different parts of the sheep brain with a human brain model.

Show things like the temporal lobe – tiny in sheep – not a lot of talking and learning going on.

Show the superior colliculus – humongous in sheep – not so big in humans….do sheep use their visual systems more than us?

Pineal gland is always fun to show – plays a role in circadian rhythms.

Cerebellum – smaller in sheep – not lots of basketball or dancing in the sheep.

Open up the hemispheres and show the corpus callosum.  Tell them these are the big fibers that let the 2 hemispheres talk to each other.

Let the students touch the brain if they want to.

Talk about how these are preserved and that usually your brain is all squishy like jello that hasn’t set yet.

Also, talk about how the brain has no bones and how it floats around in a watery substance known as the cerebrospinal fluid – CSF for short.

Show a sheep brain that is still in the dura.  Talk about how the dura is a hard – kind of plasticky – covering that holds the CSF and the brain.
Collect all the gloves and hand out wet ones…….

♥CONCLUSION
Well, that is our exploration of the brain today. 
We have learned that just like on a map, there are different parts of our brain and that the different parts of our brain do different things.

You now know that you have 2 sides of your brain – called hemispheres – and that they do different things and control different sides of our body.

You now know that you have a brainstem that takes care of keeping your body alive.

We have learned soooooooo much.

I have enjoyed talking to you today, and I hope that you have enjoyed hearing about the neat things that your nervous systems can do.
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