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Getting started:

Objectives: At the end of this lesson students from Kindergarten through 12th grade levels should be able to recognize and identify the major parts of the visible parts of the human eye (eyelashes, eyelids, sclera, aqueous humor, iris, pupil, veins, cornea) and make an accurate model of those parts. They should also be able to explain and define voluntary and involuntary muscle reactions, eye socket, muscles, lens, illusions, reflexes, depth, light, dark, and pigment, and give an example of each.

Examples of Standards You Can 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 before you do the lesson. Not all of these standards will be automatically met by just going through the lesson as is. Think of how you could incorporate these (and the others you need) with the materials in the lesson. The standards tell you what the students need to do, your part is figuring out how to do it within the framework of this lesson.

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.

· Kindergarten: 7.1.1 Use puzzles to determine that there are many parts that make up a whole.
· 1st Grade 7.1.2 Communicate the effect of using tools like magnifiers when examining different body parts
· 2nd Grade: 7.4.3 Look for similarities in pictures of members from the same human family.
· 3rd Grade: 7.1.2 Use a magnifier to investigate and describe the function of skin pores, hair follicles, finger nails, veins, and cuticles, eyes, etc
· 4th Grade: T/E.4 Evaluate an invention that solves a problem and determine ways to improve the design. (Example: assign students to figure out a way to improve something that protects our eyes (ex. glasses, sunglasses, windows, windshields, or contacts.) How could they change them, make them better, etc.)
· 5th Grade: 7.5.2 Design a model to illustrate how an animal's physical characteristics enable it to survive in a particular environment. (Ex: How do humans’ eyes help them survive in their environment? How can the students show that? What dangers do eyes help protect us from? How would they protect themselves from those same dangers if they lost their eyes?)
· 6th Grade: T/E.5 Develop an adaptive design and test its effectiveness. (Example: assign students to figure out a way to improve something that protects our eyes (ex. glasses, sunglasses, windows, windshields, or contacts.) How could they change them, make them better, etc. Have them build a prototype and test it.)
· 7th Grade: 7.1.7 Explain how different organ systems interact to enable complex multicellular organisms to survive. 

· 8th Grade: 8.4.2 By the end of 8th grade, students will use geometric properties, the Pythagorean theorem, and the relationships of congruence, similarity, and symmetry. (Have students study the Golden Proportion/Golden rectangle using the human face)
· 9th Grade: 12.2.1 By the end of 12th grade students will solve theoretical and applied problems using numbers . . ., ratios and proportions. (Have students study the Golden Proportion/Golden rectangle using the human face)
· 10th Grade: 12.4.2 By the end of 12th grade students will select and use measuring units, tools, and/or technology and explain the degree of accuracy and the precision of measurements.

· 11th Grade: 11.W.4.1 Students are able to organize and link related information from multiple sources to present a reasoned argument, etc. 
· 12th Grade: 12.W.1.1. Students are able to create an appropriate document for a specific purpose. 
Tips: Remember, in every lesson you want to provide an opportunity for every kind of learner to be reached in the style that works best for them and for every student to participate. During the hour and fifteen minutes you are there, you will need to incorporate at least one opportunity for all students to do the following: read, write, listen, and speak.  As you read through the lesson look for opportunities (using the standards will help you with this) where you can have the students read, write, speak, and listen.  As always, have fun and be excited, and your students will too!
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
Ideas for 8th through 12th Grade Students: As a follow-up or extension have students study the face using the Golden Rectangle. (In the golden rectangle, the ratio of the longer side to the shorter is the golden ratio, 1.618)
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The Golden rectangle has been known since antiquity as one having a pleasing shape, and is frequently found in art and architecture as a rectangular shape that seems 'right' to the eye. The human face abounds with examples of the Golden Section. The head forms a golden rectangle with the eyes at its midpoint. The mouth and nose are each placed at golden sections of the distance between the eyes and the bottom of the chin. Phi (1.618) defines the dimensions of the human profile. Even when viewed from the side, the human head illustrates the Golden Proportion.

The Golden Section, also known as Phi, is manifested in the structure of the human body. If the length of the hand has the value of 1, for instance, then the combined length of hand + forearm has the approximate value of Phi. Similarly the proportion of upper arm to hand + forearm is in the same ratio [image: image9.png]DiD You KNow?
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of 1: Phi. The first golden section (blue) from the front of the head defines the position of the ear opening. The successive golden sections define the neck (yellow), the back of the eye (green) and the front of the eye and back of the nose and mouth (magenta).  The dimensions of the face from top to bottom also exhibit the Golden Proportion, in the positions of the eye brow (blue), nose (yellow) and mouth (green and magenta). The human body is based on Phi and the number 5.The number 5 appendages to the torso, in the arms, leg and head. 5 appendages on each of these, in the fingers and toes and 5 openings on the face.
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The Golden Section/Golden Ratio: In mathematics and the arts, two quantities are in the golden ratio if the ratio of the sum of the quantities to the larger quantity is equal to (=) the ratio of the larger quantity to the smaller one. 

In order to describe the golden section, imagine a line that is one unit long. Then divide the line in two unequal segments, such that the shorter one equals x, the longer one equals (1 - x) and the ratio of the shorter segment to the longer one equals the ratio of the longer segment to the overall line; that is, x/(1 - x) = (1 - x)/1. That equality leads to a quadratic equation that can be used to solve for x, and substituting that value back into the equality yields a common ratio of approximately 0.618. We use the Greek letter phi for this Golden Proportion . Also, we use Phi for the closely related value 1.6180339887... 
The golden section is a line segment divided according to the golden ratio: The total length a + b is to the longer segment a as a is to the shorter segment b
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Ask students, which part of their body do they depend on most to help them move through and around things? If they guessed their eyes, they're right! 
Your eyes are at work from the moment you wake up to the moment you close them to go to sleep. They take in tons of information about the world around you — shapes, colors, movements, and more. Then they send the information to your brain, using your nerves, so the brain knows what's going on outside of your body. Although the eyes are small compared with most of the body's other organs and parts, their structure is incredibly complex. The eyes work together to perceive depth, how near and  far things are from us, which helps us know how big or small objects are, and how far away from us they are, which helps us move around them. Not only do the two eyes work together, they also work with your brain, muscles, and nerves to produce visual images and send messages. Our eyes constantly adapt to all the changes around us — for example, they are able to adjust so that we can easily move around in a nearly dark room or bright sunlight. You can see that the eye's pretty amazing but to understand how your eyes work, you need to know about the parts that make up the eyes.  
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The Parts of the Eye

Have students look into a mirror. What do they see? Their eyes of course! Most of your eye is held inside the bony protection of your skull, but there’s a lot you can see on the outside, too.  But you can’t see all of them, since a person's eyeball is made up of layers, kind of like the layers on an onion. Have students look at each other’s eyes. What parts can they see? (Eyelids, pupil, iris, sclera, veins, eyelashes)
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Big As a Ping Pong Ball
When you look at someone’s face you are only seeing part of their eyes. The eye is about as big as a ping-pong ball (Show the students a ping pong ball) and sits in a little hollow area (called the eye socket) in the skull where it is surrounded by bone. (Give each child a ping pong ball and have them tuck the ping pong ball into a piece of clay that will hold it and cover 2/3 of the ball.) The visible part of the eye is protected by the eyelids and the eyelashes, which keep dirt, dust, and even harmful bright light out of the eye. (Have students create an eyelid with a smaller strip of clay and blend it in.) The eyelid protects the front part of the eye. The lid helps keep the eye clean and moist by opening and shutting several times a minute. This is called blinking, and it's both a voluntary and involuntary action, meaning you can blink whenever you want to, but it also happens without you even thinking about it. (Have students have a contest of how long they can go without blinking. What happens as they try to control their eyelids? What if you snap your fingers near their face? Shine a flashlight in their eyes? Who [image: image14.jpg]


made it the longest? How did it feel when they finally blinked?)
The eyelid also has great reflexes, which are automatic body responses, that protect the eye. (Ask the students when their eyelids automatically close to protect their eyes. When a ball flies at them? What other times? Flash a flashlight into their eyes, do they blink? Could they stop themselves?) When you step into bright light, or have a flashlight shone in your eyes, for example, the eyelids squeeze together tightly to protect your eyes until they can adjust to the light. And if you flutter your fingers close (but not too close!) to your friend's eyes, you'll be sure to see your friend's eyes blink. Your friend's eyelids shut automatically to protect the eye from possible danger. And speaking of fluttering, don't forget eyelashes. (Ask students what they think eyelashes do for your eyes.) They work with the eyelids to keep dirt and other unwanted stuff out of your eyes.
For you to see, the eye has to move. Six muscles  surround the eyeball in the skull. These muscles act like the strings on a puppet, moving the eye in different directions. The muscles of each eye normally move together at the same time, making your two eyes to look at the same thing. That’s why you have to think to wink! (Can the students wink? Have them try it. Is it harder than they thought?)
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The outside white part of the eyeball is called the sclera (say: sklair-uh). The sclera is made of a tough material and has the important job of covering most of the eyeball. Think of the sclera as your eyeball's outer coat. Have students look very closely at the white of the eye in their mirror, and they'll see lines that look like tiny pink threads. These are blood vessels, the tiny tubes that deliver blood, to the sclera.

The cornea (say: kor-nee-uh), a transparent dome, sits in front of the colored part of the eye. (Have students close their eyes and press gently on their eyelid. They’ll be able to feel the slight bulge of the cornea in the middle of their eye.) It’s a tough, clear window that protects your iris and pupil. The cornea helps the eye focus as light makes its way through. It is a very important part of the eye, but you can hardly see it because it's made of clear tissue. Like clear glass, the cornea gives your eye a clear window to view the world through.

Iris Is The Colorful Part

Behind the cornea is the iris. The iris (say: eye-riss) is the colorful part of the eye. When we say a person has blue eyes, we really mean the person has blue irises! 
All irises have the same dark pigment, but darker colored eyes have more of it than lighter-colored eyes. unique, as are the patterns on your iris (the colored part of your eye). Whether your iris is blue, brown, gray, green, or hazel, it’s filled with streaks and spots of various colors. Even identical twins, who sometimes share identical fingerprints, have different irises. 
The iris is made of a circular muscle that opens and closes, this allows the iris to control how much light goes through a hole in the middle of the muscle (ask students what the hole might be called, can they find it?) 
The pupil (say: pyoo-pul) is the black circle in the center of the iris, which is really an opening in the iris, when the muscle contracts (squeezes), it makes your pupil smaller, when it relaxes your pupil gets bigger. This squeezing and relaxing lets different amounts of light enter the eye. Pupils respond quickly to any change in lighting. In just one-fifth of a second, they can go from their smallest size to their largest. At its smallest, the pupil is just over one-thousandth of a square inch. At its largest, the pupil is up to fifty times that size. (To have students see how this works, divide them in pairs. Either have one partner completely cover their eyes for 30 seconds and then uncover them while their partner watches. Did they see any changes? Or have students use a small flashlight to see how their friend's eyes respond to changes in brightness. The pupils will get smaller when the light shines near them and they'll open wider when the light is gone. Have students come up with another experiment to test their iris/pupil reactions.)
There is a space between the cornea and the iris. This space is filled with a special clear watery liquid that feeds the cornea and keeps it healthy, as well as helping the cornea stay rounded, so it can focus light correctly. This liquid is called the aqueous (pronounced: a-kwee-us) humor. The cornea and aqueous humor form an outer lens (what other lenses can the students think of? Magnifying glass? Glasses?)  that refracts (bends) the rays of light on their way into the eye so that it all meets at the same spot within the eye. 
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– Have students finish turning their ping pong balls fully into eyeballs by first using a bright blue, brown, or green marker to draw a filled-in circle over about ¼ of each ball to form irises. Next, students can use a black marker to draw a black circle in the middle of each iris to form pupils. Finally, have students use a bright red marker to draw thin veins over the remaining white part of each ball to give the appearance of a blood-shot eye. Option: Add in thin pieces of black (sliced) coffee stirrers or some other material for eyelashes.
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Do the following fun eye model and writing activity with the students as a review and preparation for the next week. 

[image: image19.wmf]Peel an orange, keeping the orange whole, don't section it off.  Stick your finger into the open groove at the end of the orange.  Your finger will allow enough space for you to insert a pimento stuffed olive.  Voila!  Your eye. (Ask students what parts each thing represents.) The orange is the sclera.  The green of the olive is the iris, and the red represents the pupil.  Point out that we see the sclera as pure white, while inside, there is a network of movement occurring, hence, the orange with its veins and grooves remind us of how the inside would appear if we could see it. 

Have students write their ideas down of what is inside the eye and how the inside of the eye works. Tell them that the next week they will learn what is inside their eyeballs and how it all works.
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Using spoons and extra ping pong "eyeballs," have a Blind Eye Relay Race. To begin, divide the children into even teams and then into partnerships. (The racer and their “Eyes”) Line the pairs up, one pair behind another, at a starting line. Create a goal line several feet away using masking tape or string. Hand two spoons and two eyeballs to the blindfolded partner on each team, and then have them run to the goal line and back with the help of their “Eyes.” When a child returns to the starting line, he or she should pass off the spoons and eyeballs to the next player in line, return to the end of the line, and switch roles, the blind partner becomes the “Eyes” etc. Play continues until one team finishes the race, every child having been “blind” and the “Eyes”. (Note: If a player drops his or her team's eyeballs, their “Eyes” must guide them to find them pick them back up before they can continue. Also, if you have an uneven number of children, one child may need to run the relay twice.)
What are "illusions"? Illusions trick us into perceiving something differently than it actually exists, so what we see does not correspond to physical reality. Hence, the word illusion comes from the Latin verb illudere meaning, "to mock." In addition, some illusions show us one thing in a picture, while someone else sees something entirely different in the same picture.
Our eyes use tricks to take the image they see and make it into a 3 dimensional map of reality. But our eyes themselves can be tricked in the process.
For example: Some students might think that the following pictures are moving. Your eyes are making them move. To test this, stare at one spot in each picture for a few seconds and everything will stop moving; OR look at the black center of each circle in the first picture, and it will stop moving; but when you move your eyes to the next black center, the previous one will move after you take your eyes away from it.
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Why is this image called the impossible trident or the impossible fork?





This magnificent painting by American wildlife artist Rusty Rust shows a huge Bengal Tiger standing proudly in a bamboo forest.


You are saying to yourself, "Yeah, so?" Well, Rusty named this piece "The Hidden Tiger." Your task is to figure out why. The answer is hidden somewhere in the painting.
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