GETTING TO KNOW YOUR NERVOUS SYSTEM

DO YOU SEE WHAT I SEE?: YOUR VISUAL SYSTEM
(Grade 4)
♥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
Question:  Do you ever wonder how it is that you can see things?

We all know that we have eyes – we can “see” those.

But, how do we use our eyes to see things?

Well, that is what I am going to talk you about today.  I am going to talk to you about your visual system.  

Your visual system includes your eyes and your brain.  It is your visual system that lets you recognize people, places and things. 
Your eyes “tell” your brain about things that are in the world.  

Sometimes your eyes “trick” your brain….we will talk about this too.

♥SLIDE #4:  LIGHT
Question:  How do your eyes tell your brain about things in the world?
Your eyes give your brain information about light.
What kind of light…

How much light…

Where the light is….
♥SLIDE #5:  LIGHT ENERGY

Light is actually an energy source that is in the electromagnetic spectrum.
Another energy in this spectrum includes x-rays.
If we had Superman’s eyes, we could not only see other people – but we could also see their bones inside them!!!

♥SLIDE #6:  RETINA
Our eyes are designed to focus light on the retina.

Your retina is in the back of your eyeball.  

Things that you see get turned around and flipped upside down before they reach the retina.

This is because of all the stuff that is in front of the retina, like your cornea, lens, and the fluid that fills up your eyeball – the vitreous humor.

♥SLIDE #7:  RODS AND CONES

In the retina are special cells that catch the light. 

These special cells are called rods and cones – aren’t they cute!!!  
The rods tell our brain about light and dark and the cones tell our brain about colors.
♥SLIDE #8:  RODS AND CONES

Inside of your rods and cones is a chemical, called a photopigment.

Inside of the rods, the photopigment is called rhodopsin.
When the rods “catch” the light, the photopigment breaks apart and sends information to the brain.

There are 3 different photopigments inside of the cones, one for red, green and yellow.

♥SLIDE #9:  AFTER-IMAGE DEMO

The photopigments help to “trick” our brain by making us see things that are not there.

DEMO:  After-image

I am going to show you a picture and then I am going to make it disappear.

I want everyone to stare at the yellow cross in the middle of the blue box.

When it disappears, I want you to stare at the white screen.

Question:  What did you see?

(If they do indeed stare at the yellow cross, they should see a blue cross in a yellow box.)
♥SLIDE #10:  AFTER-IMAGE

If you did see a blue cross in the middle of a yellow box, you saw an after-image.  This happens when your cones get “tired”.
When you stare at something, you put that light energy onto one part of your retina.

The light breaks apart all of the photopigments in the rods and cones in that part of your retina.

So….those rods and cones are “tired”, they don’t have anymore photopigment – so they can’t send information to your brain.

BUT….the rods and cones for the other color – still have photopigments and they send the wrong information to your brain.  
♥SLIDE #11:  COMMUNICATION IN THE RETINA

When the photopigments break, the rods and cones send that information to other cells in the retina.
Here is a picture of a real retina and a cartoon.

♥SLIDE #12:  INFO OUT OF THE EYE

All of the cells in the retina, ganglion cells, have axons that bring information into the brain.  

The axons all meet and leave the eyeball in the optic nerve.
The place in the retina where the optic nerve is does not have rods or cones, so it can’t see light.

This is called the blind spot.  But, your brain helps you out here…….
DEMO:  Blind spot

Hand out the cards.

To find your blind spot, I want everyone to start with the side with the blue line.

Close your right eye and look at the red dot.  As you do move the card to about 4 or 5 inches away from your face, the hole in the line should disappear and you should “see” a solid line.

Do the same thing with the dot and the cross.  
Close your right eye and look at the cross.  As you do move the card to about 4 or 5 inches away from your face, the dot should disappear.

When you are close enough so that the space in the line or the dot disappears, this is where the light is focusing on your blind spot.  Here your brain fills in the information….”your brain has got you covered”.

♥SLIDE #13:  VISUAL CORTEX

Information from our optic nerve is carried from our eyes to the back of our brain by cells called neurons, to a place called the occipital lobe.
The occipital lobe is also part of our visual system.

On the way to the occipital lobe, the information stops and is passed to other neurons.

♥SLIDE #14:  VISUAL PUZZLE

Now remember because of the “stuff” in our eye in front of our retina that information gets turned around and upside down, well as the information passes from one neuron to another it gets turned right side up.
In our occipital lobe, information about color, size, movement, shape is all put together like a puzzle. 

Our brain “sees” what is in the world outside.  The neurons in the occipital lobe “talk” to other parts of our brain.  

That is how we know if we recognize the person, place or thing that we are seeing.
♥SLIDE #15:  OPTICAL ILLUSIONS

In your retina, you have about 100 million photoreceptors!!!  Each of those cells is passing information into your brain.
Whenever information gets passed from one neuron to another, it takes time.

♥SLIDE #16:  PROCESSING TIME

Here is an “illusion” that helps you understand the processing time.

♥SLIDE #17:  OPTICAL ILLUSIONS

Even when you “know” how the illusion works, it still takes time for you to “see” the words.
♥SLIDE #18:  OPTICAL ILLUSIONS

Optical illusions occur because there is a lot of information to put together in order for you to see things and not just light waves.

When the neurons in your visual system are putting together the information, things can happen to change the information that your rods and your cones processed.

Question:  Has anyone ever played that game where you sit around in a circle and someone whispers in your ear and then you pass the message along?

What usually happens in the message gets changed.

The same thing happens when the neurons in the visual system pass information along.
♥SLIDE #19:  OPTICAL ILLUSIONS – ATTENTION

The visual information that is passed to your visual system can get changed by where you are focusing your attention.

Question:  What do you see here? (vase or faces)
♥SLIDE #20:  OPTICAL ILLUSIONS – ATTENTION

Here is another illusion that changes when you change where you are focusing your attention.
Question:  What do you see here? (face or the word “liar”)
♥SLIDE #21:  OPTICAL ILLUSIONS – LEARNING

What you learn about something also changes what you see.
Question:  Which one of these lines in longer? (They are the same size)

We learn to draw lines differently to make this look bigger.
♥SLIDE #22:  OPTICAL ILLUSIONS – LEARNING

Question:  Are the women the same size? (No)
We learn that smaller things in a picture are the same size, just farther away.  

♥SLIDE #23:  OPTICAL ILLUSIONS – EXPECTATIONS

Question:  Is the yellow dot in the pyramid closer to the top or the bottom? (It is in the middle)

Here we made you think the dot was closer to the top or bottom.
♥SLIDE #24:  VISUAL REALITY

With so many connections in the visual system and so many ways that what we “see” can be changed, I am always amazed at how we can see the real world around us.
♥SLIDE #25:  LIGHT PUZZLE
Our brain puts all the pieces of the light puzzle together so that we can see the world around us.
♥SLIDE #26: CONCLUSION

Well, that is all I wanted to tell you today about your visual system.
Seeing is believing, but remember….you can’t always believe what you see!!!

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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