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Human Brain and Senses Vocabulary Packet

Investigation 1 Learning and Memory
Leading questions – questions that assumes something is true.  Leading questions can introduce doubt into a witness’s mind or plant “memories” that are fabricated.  

Association is when something reminds you of something else; it is easier to remember than if it is unrelated to anything else you already know about.

Mnemonic (nee*MON* ic) devices are memory helpers that use a phrase, word, acronym, or song to help a person remember something else.  

Example:  How do you spell principal?  The principal is your pal. How do you remember how to spell desert and dessert? (You always want more dessert, which has more sses)
[image: image2.emf]Investigation 2 Eyes: Inside & Out

Investigation 3 Lenses
· The pupil is an opening that allows light into eye.

· Light passes through the cornea before passing through the pupil.

· Light passes through the lens after passing through the pupil.

The word property means something that is true for an object.
Lenses have properties.

Lenses are clear.

Lenses are curved.

Lenses can be made out of different kinds of material.

Lenses make things look bigger when they are close.

Lenses turn things upside down then they are far.

You have to get the lens in just the right place to see the image clearly.

IMAGE

When you look at an object or scene through a lens, what you see is an image.  An image is not real; it is a picture or representation of an object.  Lens images are often different from the real objective in one or more ways.

Some objects can be seen because they make their own light – a lightbulb, the Sun, or fire.  Light made by an object is radiant light.

Other objects can be seen when light from a radiant source shine through an object.  When light shines through an object, as when light behind a piece of paper “lights up” the paper, or a red stoplight, that is transmitted light.  

When light shines on an object, as when I shine the light on the wall, the light that bounces off is reflected light.  

To form an image we can see, an object must radiate, transmit, or reflect light.

When you use a lens to form an image on a screen that is called a projected image.

Light always travels in straight lines until it hits something. 

When light hits the curved surface of a lens, it passes through, but not straight through. Lenses bend light, causing it to travel in a new direction. 

These hand lenses are called convex lenses. Convex lenses bulge out in the middle and are thin at the edges. There are other kinds of lenses, but we will concentrate on convex lenses at this time because our eyes use convex lenses.

Convex Lens bulges out in the center with thin edge. (Hand lens)

Image focus distance the distance between the lens and the screen when the image is focused.  (Definition worksheet 19)

Each human eye has two lenses: the cornea & the lens

Investigation 4 Retina
· The typical visual field is about 1800.  On the edges of the fields (peripheral vision) we see motion, but not color or detail.

· Color vision is seen in a visual field of up to 1200 for bright colors, and down to 900 for colors.

· Fine detail, such as that required for reading, can be seen in a narrow field of vision of about 100.
RETINA 

Function what something does & what is its purpose.

Structure what something looks like and what it is made of.

Receptor – something that takes in information and responds to it in some way.

Our eyes have special receptors called photoreceptor they intercept and change light to produce what we call seeing.  We have two kinds of photoreceptors: rods & cones.  
Rods work in dim light, cannot distinguish color, and give a fuzzy image.

Cones work in bright light, can distinguish color, and give a sharp image.

Structural Blind Spot - is located at the end of the optic nerve and stays in the same place all the time.
Functional Blind Spot – the hole in the visual field- seems to change size
Investigation 5 Into the Brain
Magnetic resonance imaging = MRI 

Review of how we see something:
1. Light comes into the eye.

2. The cornea and lens focus light.

3. The focused light projects an image on the retina.

4. The photoreceptors (rods and cones) translate the image (light) into an electric message.

If one of you had a headache, should the doctor slice your head up to find out what's wrong? Doctors need ways to look at your brain without cutting your head into slices.  That's where MRI's come in handy.  Medical technicians can use MRIs to make images of soft tissues, like brain tissue.

When you used the egg slicer to slice across the letterheads, you produced axial slices.  Axial slices cut across the axis of something.  The axis of your head runs from under your head through the top of your head.  Now you have a chance to see 16 axial MRI images of human brain - images scanned in the same orientation as the letterhead slices.
 

[image: image1.emf]

Remember structure is the way something is made or how it looks.

EEG = Electroencephalograph

electro = electric

encephalo = head

graph = picture

Scientists can use the brain imager to measure and map brain activity when a subject is doing different kinds of things.  In order to get a reliable reading, scientists give some sort of signal, or stimulus, and then they measure the results, or response.

The brain-imaging computer takes measurement from 28 electrodes and makes a color brain-activity map.
Investigation 6 Perception
Field of binocular vision two eye vision

Depth perception the ability to determine how far away an object is by looking at it. 

Your eyes are positioned about 7cm apart.  Therefore, the angle of view to an object is slightly different in each eye.  The subtle difference between the images projected on the retina of each eye depends on the distance to the object.  The closer the object is to you, the greater the difference in the two images.  
Consider an object close to your eyes.  In order for both eyes to focus on the object, you have to look at it a little cross-eyed.  Crossing your eyes means that the two eyes look at the object from quite different angles. 

On the other hand, when you focus on an object far in the distance, the lines of sight from the two eyes are almost parallel, producing almost identical images.

Your eyes send the two images to your brain, where your brain uses the differences in the two views to figure out how far away something is.   Your brain learned this processing when you were an infant, and now it does it automatically.

Perception means the way something seems to be.

Perspective is a techniques used by artists to show relative distance or depth.

Optical Illusions are pictures or drawings that trick us into perceiving something that is not true.  

A zoetrope is a device that creates the illusion of motion.  It is like a short film playing over and over.
The brain’s ability to remember an image for a short time after it is gone is called persistence of vision.  This is the way the eyes and the brain work together all the time – the eyes send a series of discrete, still images to the brain blends them together to provide smooth motion.

Think back over the things we’ve done the last few days.  It’s not just the eyes alone that produce vision, but the combined functions of the eyes and the brain.  It is the brain that takes the images created by the eyes, processes them, tempers them with previous experiences, and provides us with a “vision” of the world.
Investigation 7 Touch

Things that we feel, either by reaching out to touch them intentionally, or by being where something touches us, are part of our sense of touch.
When you feel something pushing on you-not pain, heat or cold, just a push – we call that pressure.

· Touch and vision both involve a stimulus that is responded to by a receptor that sends and electric message to the brain.

· Vision receptors respond to light, and touch to pressure, pain, and temperature.

· Vision messages are processed by the back of the brain, and touch messages are processed by the top of the brain.
Investigation 8 Sending a Message
What you do after a stimulus is a response.

The time it takes for a stimulus to produce a response is called a reaction time.

Nerves are the “electric wires” that carry the messages all over the body.

Nerves are made of specialized message-carrying cells called neurons.
The pathway of neurons that a message travels from start (stimulus) to finish (reaction) is a neural pathway.
The part of the pathway that brings information into the brain from the senses travels on sensory neurons.  

The messages that travel from the brain out to muscles and many other parts of the body are motor neurons.

When the dollar starts to fall, that visual information enters the brain and is processed.  The brain “knows” that the dollar is going to escape if it doesn’t send a message to the muscles in the fingers to contract, thereby putting the squeeze on the dollar.  

That message is sent, in the form of an electric impulse, out the brain stem, into the spinal cord, and out along ”electric wires” called nerves in the arm until it reaches the muscles in the fingers.  There the nerve endings send an electrochemical message to the muscles to contact.  With luck, the message gets there in time to catch the dollar.

· The pathways through which the electric messages travel to and from the brain are nerves. 

· Nerves are the electric wires that carry the messages all over the body.

· Nerves are made of specialized message-carrying cells called neurons.  

· Nerves are bundles of long thin neurons.

· The pathway of neurons that a message travels from start (stimulus) to finish (reaction) is a neural pathway.  

· There is seemingly infinite number of different neural pathways, each involving different stimuli, reactions, and neurons.  

· The part of the pathway that brings information into the brain from the senses travels on the sensory neurons.  

· The messages that travel from the brain out to muscles and many other parts of the body are motor neurons.
Neurons do not actually touch each other.  In order to keep a message going through the nervous system, the message must cross a small gap between two neurons called a synapse.  The message is carried across the synapse by chemicals called neurotransmitters.

neuro = neurons

transmitter = to send a message to the brain

A neuron's axon ends with a slightly swollen bulb.  The dendrite of the next neuron also ends in a bulb that is separated from the axon by a small gap, the synapse.  When the message gets to the end of the axon, the axon releases the chemical neurotransmitter.  The chemicals carry the message across the synaptic gap to the dendrite of the next neuron, where the chemicals stimulate the continuation of the electric message.  

In order for the neurotransmitter to stimulate the next neuron, it must trigger a receptor on that neuron.  Just like the receptor in vision and touch, which could accept only certain stimuli, such as light, movement, pressure, pain and temperature, watch receptor for a neurotransmitter responds to a particular neurotransmitter.
Review for Human Brain & Senses Final Test
1. Explain the five types of information your brain gets from your senses.

2. Explain the imaging techniques used to study the structure of the brain.

3. Explain the strategy that will help one learn a new skill.
4. Explain the structure of the eye that most of the light focusing.

5. Explain what nocturnal animals have in their eyes to see better in dim light.

6. Explain why we don't see images upside down and backwards.

7. Explain the two kinds of receptors we have in our eyes, as well the stimulus it responds to.

8. Explain what the role of the receptor cell is and how it responds.

9. Explain what the visual phenomenon is that indicates where the optic nerve is attached to the eyeball.
10. Explain how light responds to lens.

11. Explain what depth perception is dependent upon.

12. Explain when optical illusions occur.

13. Explain what our ability to perceive motion is based on.

14. Explain how touch receptor cells work in the hand.

15. Explain where the brain receives the message of touch.

16. Explain how messages travel across synapses.

17. Explain what happens to neurons as a result of practice.
Essay questions:

Know the difference between structure & function.  Give two examples so how a structure is designed to allow a certain function or how function can tell you something about structure.

Describe the chain of events that would allow you to see an item and then bend down and pick it up.

Pick one of these three senses: hearing, taste, or smell.  Describe the receptors and where they are located.  Describe the neural pathway for the sense and which part of the brain processes the information.
					�








Aqueous Humor


Iris


Pupil


Vitreous Humor


Lens


Retina


Sclera


Cornea


Ciliary Muscles





Know where these items are found in the brain.


Cerebrum


Brain Stem


Cerebellum


Left hemisphere


Right hemisphere
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