Objectives:

K through 2nd  grade students will recognize that that the eye is made of many parts that all work together to help us see. They will understand that the eye gathers light and sends messages to the brain which tells us what we see. They will know the basic parts of the eye such as iris, pupil, eyelid, sclera, tears, and retina and be able to point to them on their own bodies or on a diagram.

3rd-6th grade students will recognize that the eye is made of many parts that all work together to help us see. They will understand that the both eyes gather light and send messages to the brain which combines different messages received by both eyes into one image. They will know the basic parts of the eye such as iris, pupil, eyelid, sclera, tears, rods, cones, and retina, and their purpose. Students will be able to point to those parts out on their own bodies or on a diagram. Students will be able to use some of the vocabulary of the eye such as shadow, combine, brain, locate, etc, when talking about the eyes.

7th through 12th grade students will recognize that the eye is made of many parts, inside and outside, that all work together in coordination with the brain, to help us see. They will understand that the both eyes gather light and send that light as messages through the optical nerve to the brain, which combines different messages received by both eyes into one image. Students will understand the parts of the eye (rods, cones, aqueous humor, vitreous humor, sclera, pupil, iris, retina, optic nerve, cornea, lens, muscles, lacrimal glands/tear ducts, eye socket, canal, tears), and be able to locate them on a diagram or model and give information about those parts and their purpose. They will also be able to appropriately use the vocabulary of the eye such as focus, shadow, light-sensitive, combine, brain, messages, depth perception, diagram, locate, etc.
Note: Short summaries have been provided at the end of each section. These are provided only to help you gain an idea of how to modify the lesson and information for your youngest students. Older students should be taught using the full grade-appropriate terminology and vocabulary provided in the main sections. 

Extensions:

1. Eye Spy: (speaking activity) Look around and silently select an object that can be seen by all the players. Say, "I spy with my little eye," and then give some description of the object, such as "something red," "something square" or "something small." Tell the other players to take turns trying to guess what the object is. Let the player who correctly guesses the selected item pick the next object, or have all players take turns in a set order (this may be best if you are playing with younger children who may not be so good at guessing). Offer extra clues if the players are completely stumped. Option: You can also say, "I spy with my little eye something beginning with ...", then give the letter of the alphabet. This helps small students learn to think about how to pronounce letters and identify them with appropriate objects.

2. The Spectacular Spectacles Competition!—(writing and arts activity) have students use their creative imagination to design a pair of frames and lenses. Will they have super powers? What do they do? Have students write a description of and a short story about what happens to someone who accidentally finds their spectacles.
Examples of Grade Level Standards to Incorporate:
Use the standards to guide you in your approach and focus on a lesson, and any extensions you want to add to a lesson. Read through the lesson and then the standards with the lesson in mind, and use them as a guideline during your preparation and planning.
Kindergarten: 7.1.1 Recognize that many things are made of parts.
1st Grade: 7.1.2 Communicate the effect of using tools like magnifiers when examining different body parts.
2nd Grade: 7.9.1 Use tools to observe the physical properties of objects.
3rd Grade: Inq.1 Explore different scientific phenomena by asking questions, making logical predictions, planning investigations, and recording data.
4th Grade: Inq.5 Recognize that people may interpret the same results [of an experiment or investigation] in different ways.
5th Grade: Inq.4 Identify and interpret simple patterns of evidence to communicate the findings of multiple investigations.
6th Grade: Inq.3 Use evidence from a dataset to determine cause and effect relationships that explain a phenomenon.
7th Grade: Inq.5 Communicate scientific understanding using descriptions, explanations, and models.
8th Grade: Inq.4 Draw a conclusion that establishes a cause and effect relationship supported by evidence.
9th-12th Grade Human Anatomy and Physiology Course Standards Related To This Lesson
· 1.3.5 Identify the structures and functions of the body’s sensory organs.
· 1.1.5 Identify the major organs and describe the functions of each body system.

· 1.1.6 Identify and label the body cavities including the subdivisions and organs of each. (Ex. The cranial cavity contains the brain, eyes, and ears.)
· 1.1.4 Use correct anatomical terminology when discussing body structures, sections, and regions.
· 1.1.4 Classify organ systems of the body as either (1) protection, support, and movement, (2) regulation and integration (3) transport, and (4) absorption and excretion.

· 1.1.7 Apply correct terminology to reference anatomical orientation.
· 1.1.2 Investigate the interrelationship between the structures and functions of the body systems.
· 1.3.4 Investigate organs for perception of external stimuli . . .
Remember, at least one ESL standard and one core curriculum standard for each grade level you are going to be working with must be incorporated into your lesson. For non-ESL students it will be two core-curriculum standards.

Academic Vocabulary
You do not have to use every word that is listed below, but choose one to two words for each grade level and make sure they are used and explained during your lesson. The words you choose to incorporate must be included in your daily reports.

· Kindergarten: senses, shape, follow/give directions, above, behind, below, beside, in front, inside, shape, size, human, family

· 1st Grade: create, describe, illustrate, predict, reality, pulling, pushing, properties of light, heat, light, prediction, needs

· 2nd Grade: conversation, group discussion, everyday language, mental image, purpose, second, time interval, model, difference, characteristics, movement, individual differences, magnifier, magnification, observation, properties, similarities and differences, barrier

· 3rd Grade: fact, opinion, organization, scale, three-dimensional, two-dimensional, measurement, force, observe, physical properties

· 4th Grade: threatened, traits/characteristics, compare/contrast, attributes, cause/effect, drawing conclusions

· 5th Grade: diameter, faces, edges, comparative

· 6th Grade: common feature, properties, stress, evaluate, reflection

· 7th Grade: clarify, image, organ, organ system, element

· 8th Grade: logic, exterior, interior, dilation, speed, common sense
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For a link to the eye article in Espanol go to KidsHealth.org at http://kidshealth.org/kid/en_espanol/cuerpo/eye_esp.html
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These next parts  of the eye are really cool, but you can't see them with just your own eyes! Doctors use special microscopes to look at these inner parts of the eye, such as the lens. After light enters the pupil, it hits the lens. The lens sits behind the iris and is clear and colorless. The lens' job is to focus (bring together) all of the light rays on the back of the eyeball — a part called the retina (say: ret-i-nuh). The lens works much like the lens of a movie projector at the movies. Next time you sit in the dark theater, look behind you at the stream of light coming from the projection booth. This light goes through a powerful lens, which is focusing the images onto the screen, so you can see the movie clearly. In the eye's case, however, the film screen is your retina.

Summary: You can’t see all the parts of the eyes. There a clear part of the eye that is right behind the iris. This part is called the lens and it brings together all the light that goes through the hole in the iris (the pupil). The lens sends all the light to one spot on the back of the eye, the retina.
A Muscle Makes It Work

The lens is suspended  (held) in the eye by a bunch of fibers. These fibers are attached to a muscle called the ciliary (say: sil-ee-air-ee) muscle. (point it out on the diagram) The ciliary muscle has the amazing job of changing the shape of the lens. That's right — the lens actually changes shape right inside your eye! Have students try looking away from and focusing on something way across the room. Even though you didn't feel a thing, the shape of your lenses changed. When you look at things up close, the lens becomes thicker to focus the correct image onto the retina. When you look at things far away, the lens becomes thinner. 
The biggest part of the eye sits behind the lens and is called the vitreous (say: vih-tree-us) body. The vitreous body forms two thirds of the eye's volume and helps the eye keep its round shape. It's filled with a perfectly clear, jelly-like material called the vitreous humor.  After light passes through the lens, it shines straight through the vitreous humor to the back of the eye. 

Summary: The lens is held up in your eyes by a muscle. This muscle changes the shape of the lens so that you can look at things that are close, and changes the lenses’  shape again when you need to look at things that are far away. If it stayed the same shape you wouldn’t be able to see things very well.  The middle of your eye is filled with a kind of clear jelly. This jelly helps your eye stay round and lets light go from the lens all the way through to the back of the eye.

Rods and Cones Process Light 
Your retina is in the very back of the eye. It holds millions of cells that are sensitive to light. The retina takes the light the eye receives and changes it into nerve signals so the brain can understand what the eye is seeing. 
[image: image4.emf]The retina uses special cells called rods and cones to process light. (show the students the included diagram/poster) Just how many rods and cones does your retina have? How about 120 million rods and 7 million cones — in each eye!

Rods see in black, white, and shades of gray and tell us the form or shape that something has. Rods can't tell the difference between colors, but they are super-sensitive, allowing us to see when it's very dark.

Cones sense color and they need more light than rods to work well. Cones are most helpful in normal or bright light. The retina has three types of cones. Each cone type is sensitive to one of three different colors — red, green, or blue — to help you see different ranges of color. Together, these cones can sense combinations of light waves that enable our eyes to see millions of colors.

Summary: The back of the eye is called the retina. It has lots of tiny cells that help interpret, or tell the brain, what we are seeing. There are two kinds of these special cells. They are called rods and cones. Rods help us see shapes and shadows, black, white, and gray. Cones help us see colors. It’s easy to remember that cones help us see colors because they both start  with C!

Helping You See It All

Rods and cones process the light to give you the total picture. You're able to see that your friend has brown skin and is wearing a blue hat while he tosses an orange basketball. 

You see the world because light-sensitive cells in your eyes detect patterns of light and darkness and send this information to your brain. Your eyes have two different types of light-sensitive cells: rods and cones. In bright light, your vision depends on the cones; in dimmer light, you use the rods.

After 5 or 10 minutes in the dark, your eyes are relying almost entirely on the rods. Your cones allow you to see color. Your rods only register patterns of light on the retina: they distinguish bright light from dim, but they can’t tell one color from another. That’s why you can’t see colors in dim light.

Summary: Cones need light to work but rods work even when it’s almost completely dark.  After about 5 or 10 minutes in the dark, you are using mostly rods. That’s why you don’t see very much color when you go outside at night, or in a dark room, but you can still see shapes and shadows, black, white, and gray.  

Test out your retina!

Materials:

• A 3-x-5-inch (8 x 13 cm) card or other stiff paper for each student

• Pen, pencil, or marker

1. Make a dot on the left side of the card and an X on the right side, as shown below (or use this page).

2. Hold the card at eye level and arm’s length away, making sure the X is on the right side.

3. Close your right eye and look directly at the X with your left eye. Notice that you can also see the dot.
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4. Keep focusing on the X as you slowly bring the card toward your face. The dot will disappear, and then

reappear, as you bring the card toward your face. 

5. Now close your left eye and look directly at the dot with your right eye. This time the X will disappear and reappear as you bring the card slowly towards your face.

What’s Happening?

Remember, at the back of each eye is a light-sensitive lining called the retina. Rods and cones in the retina receive incoming light and then send signals to your brain, allowing you to see. However, there’s one small spot on your retina that has no light-sensing cells. That spot—called the blind spot—is where your optic nerve connects your eye to your brain. When you move the card to the exact spot in your vision where the dot or X seem to disappear, you’ve found the blind spot. 

[image: image6.jpg]nirs the eye
through the cormea.
and through the
popil.

The retina is made up
of lightsensiive celle
Which send clectrical
gl through he ot
ncrve to the brain

Ineacheye, theretnacontins

Sight s our dominant sens.

ey Evrysecond. thess esetors s illons of e g oth i, Viion
is estimated 0 occupy more than one-third of our (ofal sensory awarencss, and i the

Source ofmore than half o

“body’s sense receptors are packed ino

e informatio i the bain.

(s

“The image formedinthe e T opge dowBecaiee of the
way the lens fuverts ightrays. The image 1 automatically
tud rght side up n the brii,




The blue lines on the diagram to the right, from www.doobybrain.com/wp-content/uploads/2008/02 shows where the blind spot is located.

Summary: In the back of your eye, the retina, there is a spot where you don’t have any rods or cones. That is where your optic nerve, the nerve that brings messages from your eyes to your brain, is. That spot is called your blind spot. When the dot or x disappears, you can’t see it because its in your blind spot.
To the Brain!
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Think of the optic nerve as the great messenger in the back of your eye. The rods and cones of the retina translate the colors and shapes you see into millions of nerve messages. Then, the optic nerve carries those messages from the eye to the brain! The optic nerve serves as a high-speed telephone line connecting the eye to the brain. When you see an image, you see it upside down, because of the way your eye is shaped (To model for the students what a convex lens ( a lens that bends out) does to an image, get a magnifying glass. Find a white wall or tape a white piece of paper to a wall that faces a window. Hold the magnifying glass close (3 in; 10 cm) to the white wall or paper. You should see an inverted image of whatever is outside of the window. This is what is projected onto your retina.) and your eye "telephones" your brain with a report on what you are seeing so the brain flips the image from the eye right side up and translates that report into "frog," "apple," or "bicycle," or whatever you are looking at.

Summary: The optic nerve at the back of your eye, behind your retina, carries messages from your eyes to your brain after your retina turns the light  from the lens into messages. Your eyes actually see everything upside down because of the way they are shaped, but when the message gets to your brain, your brain flips it over so you can see right side up.
Line of Sight

Imagine that you’re looking at someone’s face. (Ask students, Do you think of your vision as a steady beam that starts at your eyes and ends at their face? ) That’s how most people think about vision, but it’s not really how vision works. In fact, our eyes are in constant motion. When you’re looking at a face, you’re really looking at the left eye, then the right, back to the left, down to the mouth, over to the glint of an earring, back to the right eye, and so on.  Or maybe you look first at the big bow in the hair, or the shaggy moustache, or the bright red lips. Whatever first draws your attention, your eyes dart back and forth, seeing little bits of the whole picture. It’s your brain that puts it all together and tells you that you’re seeing a face. (Have students test how long they can keep their eyes looking at the same object. Does it take thought and concentration? Then have them look at another person, what do they notice first?)
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Summary: When you look at someone’s face, you don’t just stare straight at them. Your eyes actually move the whole time, going from their eyes, to their nose, to their hair, all around. Your brain takes all those little parts of the picture, puts the whole thing into a big picture, and tells you what you are looking at.

Two by Two

But wait! You have two eyes. That means two different signals, right? But you only see one apple, not two? And we don’t have double vision, like it appears when we look at the woman on the right.  How does that work?

Test it out: Give each student one sheet of white paper (typing or photocopy paper works well) and have tape on hand. Have students roll the paper into a long tube about an inch (2.5 cm) wide. Use tape to keep the tube from unrolling. Using their right hand, hold the paper tube up to their right eye and look through it. Be sure they keep both eyes open! Tell students to raise their left hand—palm toward them and fingers pointing up—and hold it about two-thirds of the way down the tube, with the little finger of your left hand resting against the tube. [image: image9.jpg]


They’ll notice that they see a hole in their hand! Ask students to give their theories of what happened.
You have two eyes, but see only one image of the world. Each eye sees a slightly different image, and your brain combines them to create a complete picture. But what happens if each eye is seeing  something very different? In this case, your brain settles the conflict by deciding which parts of each eye’s image are the most important and combining them—which puts the hole that one eye sees right in the middle of the hand that the other eye sees.

What else are two eyes good for?

 Two eyes give you more depth perception, which is the ability to judge how near or far objects are.  In order to put this to the test, have students conduct the following experiment.

Materials: Two pencils per student.

 1.
Have students hold a pencil lengthwise (on its side) in each hand.

2.
Now, have them, with one eye closed, try to touch the erasers together. Did they miss?

3.
Now, have them try it with both eyes open. Voila! Two eyes give you better depth perception

How can I clean my eyes? Have No Fear, You Have Tears

The eye has its own special washing system — tears! Tears are really important for your eyes. In outer corner of each eye are the lacrimal (say: lak-ruh-mul) glands, which make tears.  (show students the eye socket diagram) Every time you blink your eye, a tiny bit of tear fluid comes out of your upper eyelid. It helps wash away germs, dust, or other particles that don't belong in your eye. Tears keep the eye moist, help wounds heal, and protect against eye infection. 

Tears also keep your eye from drying out. Then the fluid drains out of your eye by going into a canal in the eye lids, into the lacrimal duct (this is also called the tear duct), and tears then exit through a passage that leads into your nose. (This is why our nose runs when we cry.) (Tell students you can see the opening of your tear duct if you very gently pull down the inside corner of your eye. When they see a tiny little hole, they've found the tear duct.)
Your eyes sometimes make more tear fluid than normal to protect themselves. This may have happened to you if you've been poked in the eye, if you've been in a dusty or smoking area, or if you've been near someone who's cutting onions. 

And how about the last time you felt sad, scared, or upset? Your eyes got a message from your brain to make you cry, and the lacrimal glands made many, many tears. When you cry, those holes, your tear ducts, overflow and the tears run down your cheeks.

Summary: Your eyes clean themselves using tears. Every time you blink your eyes let out a little bit of tears to help wash them and keep them nice and wet. The tears leave your eyes through the tear duct, or a tiny tube that goes from the bottom of your eye down to your nose. That’s why our nose runs when we cry and sometimes when we cry too much, the tear ducts overflow and tears go down our faces.

Protect and Serve

Your eyes do some great things for you, so take these steps to protect them:

· Wear goggles in classes where debris or chemicals could go flying, such as wood shop, metal shop, science lab, or art.

· Wear eye protection when playing racquetball, hockey, skiing, or other sports that could injure your eyes.

· Wear sunglasses. Too much light can damage your eyes and cause vision problems, such as cataracts, later in life. If the lens gets cloudy, it's called a cataract. A cataract prevents light from reaching the retina and makes it difficult to see.
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Materials:

White, Green, Red, Yellow clay

Clear plastic, thin

Clear Plastic, thick (or a lens from a small magnifying glass)

Have students recount the parts of the eye. Then have students review the parts by making their own eyeballs.

To make the eyeball white layer (Sclera), get a piece of white molding clay and use a roller to make it flat. Make sure that the molding clay does not get very thin. A thin layer will break fast and you have to repeat everything again. 

Put the flat clay on a ball that is already covered with food wrapping or with some starch. The purpose of food wrapping and starch is to prevent the clay from sticking to the ball. 

Using your hands form the clay over the ball. While it is still soft, cut and remove any excess clay hanging from the sides. What you need is just a hemisphere (half of a ball).

Before the clay is fully dry, cut a half circle on one side. This is where the lens and iris will be installed. The diameter of this half circle must be less than the lens that you are going to use. As shown in previous experiments, lens can be extracted from a magnifying glass.

Any stiff, clear piece of plastic or glass magnifier can be used as the lens. For a 4" ball, you should have a lens with diameter of about 2".

Use some pink or red clay to attach the lens to the inside of the eyeball , where you cut a half a circle. These represent the muscles that control the lens. Use a spoon (wet if needed) to push the edges of the lens muscles until they get the same level as inside the eyeball. 

Make a small hole at the back of the eye where nerves will exit.

Get a yellow piece of molding clay. Use the roller to make it flat. Cut a half circle from that and place it inside the eyeball, opposite to the lens. This is retina, a layer of  light sensitive nerve cells that eventually exit from the back of the eye. After you place the retina, you may use your wet finger to push down the inner edges so the retina will gradually disappear as it gets closer to the lens

Use very thin pieces of red clay to draw capillaries inside the eyes. Capillaries distribute nutrients and oxygen to the eyes. capillaries and nerves exit from the back of the eye. This can be displayed with additional stick of yellow molding clay that you may attach to the outside back of the eyeball (where you already made a hole).

To make an Iris, use the roller to flatten a piece of colored clay. Then use a cup or bottle to cut a circle from that. 

Use a smaller pipe or bottle to cut the pupil out of the center of the iris.

When the pupil is ready, place the iris on a ball and push it down so it will take the curve of the ball. This curve makes it easier for the iris to be mounted. 

Use some clay (or glue) to mount the iris on the outside of the ball, where it covers the lens.

When all this is ready, cut a round piece of clear plastic and place it over the iris. This is the cornea. Cornea actually is an extension of Sclera; however, it is clear.

When all this is ready, cut a round piece of clear plastic and place it over the iris. This is the cornea. Cornea actually is an extension of Sclera; however, it is clear.
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EYE SOCKET

Under the skin around the eye there is a circle of muscles which constrict (tighten), to close the eye lids and bring the eye brow down, to protect the eye ball. 

Near the top and outer side of the eye the tear producing gland, (Lacrimal gland), makes tears to wash across the eye. These are drained away down fine canals, (in blue), to drain into the airway of the nose. This is why our nose runs when we cry.
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