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Brief Description of Research Interests: My research focuses on a rare genetic disorder called Aniridia. Aniridia causes the eye to develop incorrectly, including fovea and iris hypoplasia, as well as progressive corneal opacification termed Aniridia-Related Keratopathy (ARK). Beginning in the teen years, ARK starts to cause the normally transparent cornea to become opaque and infiltrated by inflammatory cells. ARK gets progressively worse as the patient ages, and many patients require corneal transplant surgery. My research aims to understand the progression of ARK in mice, examining changes in cell signaling pathways and characterizing the progression of opacification. My goal is to better outline the symptoms of ARK in mice and if cell signaling patterns change as symptoms worsen. After finishing my Master’s, my goal is to go to optometry school and become an eye doctor!


Lesson Plan Information Sheet
	Author(s):
	Diana Knight

	Author Affiliation and Location 
	University of Georgia, Department of Cellular Biology, Athens, GA

	Introduction/Abstract
	This lesson plan aims to introduce 7th grade students to basic anatomy of the eye. Sight is one of the senses that humans rely on the most, so understanding the basics of the visual system helps students understand where one of our most powerful senses originates. This lesson will introduce students to the structures of the eye that bend light (cornea, lens), control light (iris, pupil), and process light (retina). Furthermore, students will learn how light signals are sent to the brain (optic nerve) in order to perceive light as vision. A hands-on activity of building their own eye will reinforce student learning. 

	List of Standards Addressed

	S7L2. Obtain, evaluate, and communicate information to describe how cell structures, cells, tissues, organs, and organ systems interact to maintain the basic needs of organisms
b. Develop and use a conceptual model of how cells are organized into tissues, tissues into organs, organs into systems, and systems into organisms. 
c. Construct an argument that systems of the body (Cardiovascular, Excretory, Digestive, Respiratory, Muscular, Nervous, and Immune) interact with one another to carry out life processes.


	Learning Objectives using Measurable Verbs
	1. Identify major structures of the eye on a model or diagram, including cornea, sclera, iris, pupil, lens, and retina.
2. Explain the function of major structures of the eye, including cornea, sclera, iris, pupil, lens, and retina. 
3. Describe that there is an interaction between information from the eye to the brain that creates our perception of vision.

	Appropriate Grade Levels
	7th Grade

	Group Size
	Approximately 50 students

	Approximate Time of Lesson 
	50 minutes

	Resources Needed for Students 
	Pencil/pen and paper (for note-taking)

	Resources Needed for Educators 
	-PowerPoint capabilities (PowerPoint provided)
-Transparent Vending Machine Capsules, 1 per student (can purchase from Amazon: https://www.amazon.com/gp/product/B0895P2LCL/ref=ppx_yo_dt_b_asin_title_o00_s01?ie=UTF8&th=1)
- Play-Doh (approximately 0.5 oz per student)
- Marker
- Red String (optional)
- Eye Anatomy Worksheet (optional)- attached below. 


	Lesson Activity (step by step description of activity)

	Introduction
What are our five senses? Hearing, Touch, Taste, Smell, and Sight. Our sense of sight is one of the senses that we rely on the most. When were taking a walk in the park and see a flower bush, we usually notice what that flower bush looks like before we touch, smell, or taste it (yuck!). Our eyes are the organs that help us see, but the eye does not work alone. Today, were going to learn how the eye functions and how it interacts with another organ, our brain, to help us see a beautiful flower bush in the park!


	
	Background
Structures of the Eye:
1.) The cornea: a clear, dome-shaped structure on the outer surface of the eye. The cornea bends (refracts) light to help focus it onto the retina. Also, the cornea provides protection to the eye. The cornea is the first part of the eye where light enters. When the cornea isn’t a perfect dome shape, it causes a condition called astigmatism. Astigmatism is common, and causes blurry or distorted vision because the light is not being refracted correctly. 
2.) The sclera: The sclera is the white, outer portion of the eye. The cornea and the sclera and what make up the outer surface of the eye. The sclera is typically called the “whites” of the eyes, because its an opaque, white tissue. The sclera offers protection to the eye, and also gives the eye its globe shape.
3.) The iris: The iris is one of the most recognizable parts of the eye because of its pigment. Everyone has an iris that is unique to them, just like their fingerprint! While the iris is quite beautiful, it also serves an important purpose. The iris is a muscle that helps control how much light is entering the eye. When the light is too bright, the iris constricts, or contracts, to limit how much light is entering. When we are in an area of low light, the iris dilates, or expands, to let in more light to the eye. 
4.) The pupil: The pupil is a hole in the iris that allows light to enter the eye. The pupil and the iris go hand-in-hand: when the iris contracts, the pupil gets smaller. When the iris dilates, the pupil gets bigger.
5.) The lens: The lens is a clear, disc-shaped structure that lies behind the iris. The lens is another structure in the eye that refracts light. The cornea does most of the refracting, the lens just helps slightly adjust so that the light hits the back of the eye perfectly. When looking at objects that are far away versus objects up close, the light needs to be focused slightly differently. When looking at something far away, the lens flattens. When looking at something up close, the lens thickens. This helps make fine adjustments in your vision. A cataract is a clouding of a person’s natural lens. Cataracts can cause blurry vision, especially at night or with bright lights. Cataracts can be caused by damage to the eye, malnutrition, diseases like diabetes, but they are typically due to aging. Cataracts are fixed through surgery. A surgeon removes the old, cloudy lens and replaces it with a brand new, clear lens. 
6.) The retina: The retina is a layer of special cells on the inside of the back of your eye. Up until this point, every structure in the eye has allowed light to be refracted and passed onto your retina so that it can be processed. The retina has specialized cells that turn light into signals. These signals tell a story about what you are seeing: what colors are there, how dark or bright something is, etc. The retina is going to send these signals to the brain to be perceived as vision!
7.) The optic nerve:  How is the retina going to send these signals to the brain? It’s going to use a pathway called the optic nerve. This is where all of your retinal cells meet and form a bundle that looks like a tiny, smooth piece of rope. This optic nerve is going to travel to the brain and give the signals to the brain to be interpreted as vision. This [PowerPoint Slide 15] is what the eye doctor sees when he looks into the back of your eye! The pink part is the retina, the yellowish circle is the optic nerve. You can also see blood vessels coming out of the optic nerve and going across your retina.  An eye doctor is called an optometrist. The optometrist will sometimes dilate your eyes, to make your pupils bigger so that he can see more of your retina. The optometrist does this to make sure your retina, optic nerve, and blood vessels are healthy!

Interaction Between the Eyes and the Brain
The eyes and the brain work together to make vision possible. The specialized cells in the retina sense the light coming into the eye and make signals based on what they are sensing. Then, this information gets sent along the optic nerve to the brain. The brain takes those signals and perceives, or interprets, what the retina signal is saying as what we know as vision. If the optic nerve is damaged, or the visual part of the brain is damaged, vision can be disrupted or completely lost. Even if the eyes are completely healthy and able to receive signals, if this signal cannot be sent to the brain, vision cannot occur. Therefore, this interaction between the eyes and brain are very important in understanding how our vision works. 

	
	
Step by Step Activity
Make Your Own Play-Doh Eye
1.) Each student will receive one vending machine capsule and two 1-ounce containers of Play-doh. Half of the vending machine capsule is painted white and the other half is clear. You may receive vending machine capsules that are not painted yet. If so, painting one half of the capsule can be incorporated into the activity or can be done ahead of time. 

2.) The vending machine capsule represents the globe of the eye. The white half is the sclera, while the clear half is the cornea. Instruct students to take a marker and dot the inside of the sclera with their marker, this will represent the retina. 
 
3.) With the Play-Doh, they will make their iris. Roll the Play-doh into a sphere, then pat the sphere flat to make a flattened circle. Next, have students use black Play-doh or black paper cut into circles and place a “hole” in the middle of the iris to act as the pupil. Place this circle in the inner portion of the white half of the vending machine capsule. If you were to look into the vending machine capsule face-on, you could see the Play-Doh circle, with a a black hole in the middle. 

4.) Close the vending machine capsule by capping the clear half onto the white half of the capsule. Now, your Play-Doh eye is complete! 

5.) If the students have time, with the extra Play-Doh or with red string, have students attach an optic nerve to the back of the white portion of the capsule. (this can be tricky for students to do, and can work well as a prep-ahead with string and a hot glue gun). 

	
	Reflection/Assessment 
Check-out Activity: Before students leave/move onto another topic, educators can check for understanding one of two ways: 1.) Educators can use the worksheet provided (Eye Anatomy Worksheet) and ask students to label the structures of the eye that they learned about during the lesson, including their function 2.) Educators can ask students to point out the structures they learned on the Play-Doh eyeballs they created. For either activity, educators should ask students to work from anterior to posterior, starting from where light first enters the eye (cornea) and ending where light is processed (retina) and sent to the brain (optic nerve). 

During this check-out activity would be a good time to ask students prediction questions; On their Play-Doh eyeball, ask students what structures are missing from their eye that they learned about today, and how that might affect how their eye functions. For example, their Play-Doh eye is missing a lens, which means their eyeball might have blurry vision, or wouldn’t be able to adjust between distance and near vision. 
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