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Welcome to the AHEC “In-A-Box” curricula, created by scientists and educators at 

Oregon Health & Science University to support Oregon science teachers and students! 
Currently, there are Ear In-A-Box and Brain In-A-Box as well. Watch for upcoming topics. 
 

We look forward to your feedback as we launch In-A-Box so that it can be improved from 
year to year. 
 

Funding for In-A-Box curricula was made possible by the Howard Hughes Medical Institute 
grant, Oregon Area Health Education Centers (AHEC), and OHSU. 

 

Oregon Area Health Education Centers (AHEC) Program office 

Shera Hunn Felde- Education Director 

Oregon Health & Science University 

3181 SW Sam Jackson Park Rd. Portland, OR 97239 (503)494-5867       feldes@ohsu.edu 

Cascades East AHEC 

Serving counties:  Crook, Deschutes, Harney, Jefferson, Klamath, Lake, Jordan Valley 
(Malheur), Warm Springs (Wasco)  

Shannon Ryan- Education Coordinator    

St. Charles Medical Center 

2500 NE Neff Road     Bend, OR  97701       (541)-706-2773  ssryan@cascadehealthcare.org 

Northeast Oregon AHEC 

Serving counties:  Baker, Gilliam, Grant, Hood River, N. Malheur, Morrow, Sherman, 
Umatilla, Union, Wallowa, Wasco, Wheeler  

Brenna Hines-Education Coordinator 

EOU, One University Blvd. La Grande, OR  97850     (541)-962-3801      bhines@eou.edu 

Oregon Pacific AHEC 

Serving counties: Benton, Clatsop, Columbia, Lincoln, Linn, Marion, Polk, Tillamook, 

Yamhill  
Karen Bondley-Education Coordinator 

P. O. Box 767     Lincoln City, OR  97367     (541)-557-6459               bondley@charter.net 
 

AHEC of Southwest Oregon 
 

Serving counties: Lane, Douglas, Jackson, Josephine, Coos, Curry  
Amy Nelson-Education Coordinator 
5010 Grange Rd. Ste 101     Roseburg, OR  97470     (541)-784-3660 x203 

anelson@healthyoregon.com 

mailto:jvalenti@scmc.org
mailto:ssryan@cascadehealthcare.org
mailto:vtena@eou.edu
mailto:bondley@charter.net
mailto:anelson@healthyoregon.com


3 

 

How to Use the Box… 
 
Background for vision: Before we investigate the many different problems individuals can 

have with sight, here is how natural sight works- 

The eye is like a camera. Light comes in through the cornea, a clear cover that is like the 
glass of a camera's aperture. The amount of light coming in is controlled by the pupil, an 

opening that opens and closes a little like a camera shutter. The light focuses on the retina, 
a series of light-sensitive cells lining the back of the eye. The retina acts like camera film, 
reacting to the incoming light and sending a record of it via the optic nerve to the brain. 

 
 
 

 

Lesson Structure:   

 
Time as listed= 1 ½ hours-alternative schedule structures can include: showing the film 

days prior to the activities and guest speaker or having the guest speaker and film prior to 
lesson activities.  

Activity Time Materials 

OHSU Eye In-A-Box film 

 of students interviews with eye professionals 

30 minutes DVD player 

Guest health professional speaker 15 minutes  

Student pre-survey 5 minutes Surveys in box 

Five station activities- 10-15 min. each 60 minutes Five clear envelopes 
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Student and teacher post surveys 5 minutes Surveys in box 

Lesson extensions   

Vision Curriculum 3 lesson plans (the 

brain connection, the imperfect eye, 
 and eye safety) each with activities. 

Various 

times 
for each 
activity 

folder includes 

reproducibles 

Museum of Vision activities about 
perception, visual scale, and the 

eye’s anatomy 

Various 
times 

for each 
activity 

 

Wild About Health Vision activities 
 

 9 reproducible 
activities 

Animal Eyes- background on how the 
Eye work; how human and animal eyes differ, night 
vision, and color vision 

  

Persistence of vision clock or fan- see description in 
Box Contents 

5 minutes  

Bill Nye Eyeball video 
Curriculum is included 

25 minutes DVD player 

Country Doctors video 60 minutes DVD player 

Research projects about vision or eye 

health/disease 

 Web resources for 

students 

 

A DVD player is needed.  
1. Set up the stations around the room. 

 
2. You may want to group the students ahead of time so the students are evenly divided for 

the 5 stations. 

3. A local health professional (the “ambassador”) arrives with knowledge of the lesson 

structure and his/her role. The ambassador tells his/her story of pursuing health science; 
who his/her team is; and how he/she uses science & technology to help people. 

Students can ask questions about the professional’s career or journey to the field. 

4. Each group is assigned a station to start the rotation. Give each student a sheet for 

station notes. They will use this at each station. The activities are self explanatory using the 

material provided. There are wipes included for wiping the ophthalmoscope and goggles. 

5. A post survey is completed by each student. 

6. The box contents, surveys and a teacher feedback sheet are returned to the AHEC 

education coordinator by the ambassador or picked up at the classroom by the coordinator. 
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Station Content and Objectives 
 

Stations 1-5  Activity Resources Lesson Objective 

Eye-dentification 

 

Students view 
each other’s 
eyes for 
identification 
labeling 

Eye Model, 
ophthalmoscope, 
and eye 
template sheet 
for recording. 

 

To identify visible and 
hidden parts of the eye using 
professional equipment. 

Vision Testing 

 

Vision testing 

and 
experiencing the 

“blind spot” in 
normal vision 

Test poster, 
occluders, 
Amsler cards 

To learn about the optic 
nerve connection to the 
brain and variation in 

individual vision 

Your are the 
Professional 

 

Assume the role 
of a health 
professional and 
make decisions 
for the patient 

Scenario, Role, 
and Treatment 
cards 

To learn the many roles 
involved in health science, 
to make team decisions, and 
to problem solve. 

Braille Language 

 

To unscramble 
the jumble words 
using the Braille 
alphabet 

Braille cards and 
jumble cards 

To learn the language aspect 
of the blind culture 

Eye Diseases 

 

 

Simulation of 
eye diseases in 
routine settings 

Simulation 
glasses 

 

Empathy, eye health, and 
eye function. 

 
 

 
Station 1 – Eye-dentification 

In pairs, the students observe each other’s eye using the ophthalmoscope and recording 
what they see on the template of eye anatomy (taken from activity 2 of lesson 1 in the 
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Vision Curriculum for duplication).  Rotating students can record what they see while 
disassembling the eye model and marking that on their template/station notes page. 

 
Teacher Notes:  
The ophthalmoscope has a light- advise students to handle it carefully and read the 
directions included.  1. Put the eye model with this station; 2. You may need copies of the 
blank eye template for all students in rotation. 3. The ophthalmoscope has two possible 
attachments. These fit by pushing down and turning slightly. The light is on the handle. 
There are C batteries inside. 4. Students will pair up and take turns to use the 
ophthalmoscope and record the parts of the eye they see on the template. The model can be 
used by group members waiting their turn for the scope. 5. Be sure the scope’s light is turned 
off and the scope is wiped clean with the enclosed wipe at clean up. 
 
 
Station 2 – Vision Testing 

Place the chart 10 feet away from the student. Pair students so that one points to the chart. 

1. If the student uses glasses, then the test is performed using them.  

2. Students can use the “occluder” or a hand to cover one eye.   
3. The patient should then call out the numbers s/he can see on the chart using the 

other eye, starting first with the big numbers and proceeding to the smaller ones. The 
student has to identify every number on the line being read.  

4. The last line that is read completely tells the level of visual acuity for that eye.  For 

example, if the student can read the 9th line down completely, that eye is 10/10 (see 
the numbers on the far left side of the chart).  This equals 20/20 vision, but because 

the student is 10 feet away from the chart, not 20, we call it 10/10.  
5. Change the occluder to the other eye and proceed again from the 3rd step.  
6. What if the student can read the 9th line completely and three numbers on the 10th 

line?  His/her vision would be called 10/10 +3. 

Teacher Notes:  
The “blind spot” 
Most people (even many who work on the brain) assume that what you see is pretty much 

what your eye sees and reports to your brain. In fact, your brain adds very substantially to 
the report it gets from your eye, so that a lot of what you see is actually "made up" by the 

brain.  

 
Some special features of the anatomy of the eyeball make it possible to demonstrate this to 

yourself. The front of the eye acts like a camera lens, differently directing light rays from 
each point in space so as to create on the back of the eye a picture of the world. The picture 

falls on a sheet of photoreceptors (red in the diagram); specialized brain cells (neurons) 
which are excited by light.  
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The sheet of photoreceptors is much like a sheet of film at the back of a camera. But it has 

a hole in it. At one location, called the optic nerve head, processes of neurons collect 
together and pass as a bundle through the photoreceptor sheet to form the optic nerve (the 
thick black line extending up and to the left in the diagram), which carries information from 

the eye to the rest of the brain. At this location, there are no photoreceptors, and hence the 
brain gets no information from the eye about this particular part of the picture of the world. 
Because of this, you should have a "blind spot" (actually two, one for each eye), a place 

pretty much in the middle of what you can see where you can't see.  

Station 3 – You are the Professional! 

Students read about the hypothetical patient on the card. At the bottom right are roles of 

professionals who likely would work with this patient. On the back is the team who would 
likely work together to help this patient. Divide the group by the number of roles and have 
them read what that professional does with any new patient. On the station notes sheet, 

have the role groups write their recommendations for this patient once they agree on a 
plan. 

 
Teacher Notes:  
Keep the Treatment plan cards separate until students are done with their recommendations. 
The treatment plans are what professionals at OHSU said they would do with those patient 
scenarios. This can be shared after students share their recommendations.  For younger 

students, have the whole group choose one role to agree on a recommendation plan. One 
student can be the scribe, one can share with the class, and one can read the professional 
treatment plan at the end. 
 
 
Station 4 – Braille Language 

Students can learn with their senses how the Braille language works for the visually 
impaired. Have students choose a jumble card and then decode the word. They can switch 

cards or create their own by spelling their name in Braille. Be sure to have them try 
remembering letters by closing their eyes after they are familiar with letters. 
 
Station 5 – Eye Diseases 

This station allows three students at a time to experience the eye diseases of macular 

degeneration, glaucoma, and cataracts. Have students record how they might feel in the 
scenario situations given each disease on their station note sheets. 
 

Teacher Notes: There are three pairs of goggles and one card with the vision impairment 
simulations. Have students discuss if any of their grandparents or other family members 
suffer from these vision impairments and what limitations that may put on their daily lives. 
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Options for different grade levels 

 The Eye-In-A-Box (OHSU) film can be shown on a separate day. 

 Research projects can take shape from the biological questions about the eye 

or the career aspects of station 3. Use web links (under Resource section) 

 Show the Bill Nye DVD “Eyeball” and engage students with activities in the Bill 

Nye curriculum. 

 

Oregon Content Standards 

Art-(Museum of Vision) 

 AR.05.AC.03 Describe how essential elements and organizational principles from 

various arts disciplines are used in an integrated work of art. 

 

 AR.05.CP.01 Use experiences, imagination, observations, essential elements and 

organizational principles to achieve a desired effect when creating, presenting and/or 

performing works of art. 

 
 AR.05.CP.02 Identify the creative process used and the choices made, when 

combining ideas, techniques and problem solving to produce one's work. 

Math- 

 5.3.4 Recognize volume as an attribute of three-dimensional space  

Language Arts- 

 EL.04/05.RE.09, EL.07/08.RE.08   Understand, learn, and use new vocabulary 

that is introduced and taught directly through informational text, literary text, and 

instruction across the subject areas. 

 EL.05.RE.18 Use the features of informational texts, such as formats, graphics, 

diagrams, illustrations, charts, maps, and organizational devices to find information 

and support understanding. 

 EL.05.RE.20 Follow multiple-step directions (e.g., for completing an experiment or 

an activity or for using a product). 

 EL.07.RE.17 Understand and explain the use of a simple mechanical device by 

following technical directions. 

 EL.08.RE.16 Understand and explain the use of a complex mechanical device by 

following technical directions. 

 EL.08.RE.15 Synthesize information found in various parts of charts, tables, 

diagrams, glossaries, or related grade-level text to reach supported conclusions. 
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 EL.07.RE.19 Clarify understanding of informational texts by creating outlines, 

graphic organizers, diagrams, logical notes, or summaries. 

 EL.08.RE.18 Clarify understanding of informational texts by creating detailed 

outlines, graphic organizers, diagrams, logical notes, or summaries. 

 

Health Education- 

 HE.05/08 HS-03 Analyze influences on health and well being 

 

 HE.05/08.HS.06 Use a decision making model that will enhance health and well 

being 

Career Related Learning Standards- 

 CS.PS.02 Identify alternatives to solve problems 

 

 CS.PS.04 Select and explain a proposed solution and course of action 

 

 CS.TW.02 Demonstrate skills that improve team effectiveness (shared decision 

making) 

Science:   

 SC.05.LS.02  Describe the function of organ systems. 

 SC.05/08.SI.01 Make observations. Ask questions or form hypotheses based on 

those observations, which can be explored through scientific investigations. 

 SC.05.SI.04 Summarize, analyze, and interpret data from investigations. 

Oregon Skill Sets: Health Research and Biotechnology knowledge and skills- 

 HSR05.01 Demonstrate understanding of how health care systems, organizations, 

and professions interconnect to affect quality health care. 

 

 HSR07.01 Demonstrate an understanding of the roles and responsibilities of 

individual members working in a health care team, including how interrelationships 

can affect the quality of health care delivered. 

 

Restocking and Ordering 

The Eye box needs to be returned to the AHEC education coordinator for restocking, but we 

encourage you to share this resource with your fellow teachers. Pass along your AHEC 

education coordinator’s phone or e-mail for ordering. In-A-Box from AHEC also offers 

Brain-In-A-Box, Guts In-A-Box, and Ear In-A-Box for grades 4-8. 
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Loan periods- You may keep your box for up to three weeks if you would like to explore use 

of the video Country Doctors, utilize the extension lessons, follow the web links (under 

Resources) for student activities, etc. 

Box Contents 

Please use your Contents check sheet as you repack the box for return. Some items are 

replenishable, and AHEC will do this. Please be sure all other materials are checked off and 
in the box. 
 

Five station envelopes: 
 

Station 1: Eye model- laminated picture of the eye, ophthalmoscope. 

Station 2: Vision test, 4 occluders, 4 Amsler cards 

Station 3: 3 Patient scenario cards, 3 role cards, 3 professional treatment cards 

Station 4: 6 Braille cards, 1 Braille code & history card, 6 jumble cards 
 
Station 5: 3 Simulation goggles, 1 simulation card, 3 scenario cards 

 
Student surveys- pre and post- these help us to evaluate the effects of In-A-Box curriculum 

and are to be placed in the box at completion. 
 

Teacher feedback form- Please fill this out at the conclusion of your use with In-A-Box. 

 
Artifacts: 

 
Eye In-A-Box- poster is yours to keep for the classroom. 
 
Bill Nye Eyeball DVD and curriculum 

 

Blueprint for Health Eye chart   
 
Eye Facts poster 

 
“Eye Didn’t Know That” laminated chart 
 
Country Doctors video- This one hour long PBS video was made in rural Oregon about the 

need for local health care providers.   

 
 “Persistence of Vision” clock- or fan- The fan is battery operated and has four messages 

which will display. If your box has the clock, situate the clock on a stable, level surface. 

Students will understand the purpose of this exercise after learning about how vision works 

first.  
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 It will demonstrate the persistence of what our eyes tell our brain more effectively in a 

darkened area; computers, window light, and overhead lights will diminish the effect. 

 Plug in the clock to a wall outlet and be sure the connection is secure on the bottom 

of the clock. 

 With either the fan or clock, ask students what they read, and how this can be 

possible when the wand is moving not steady. 

 Persistence of vision is the phenomenon of the eye by which even nanoseconds of 

exposure to an image result in milliseconds of reaction (sight) from the retina to the 

optic nerves. This is because persistence of vision depends on chemical transmission 

of nerve responses, and this biochemical hysteresis (memory) is much slower than 

the light transmission. 

Books: 

 Eyes and Ears 

 She Touched the World 

 Sight 

Wild about Healthy Vision- activities and reproducibles created by the National Eye 

Institute for learning about eye disease, eye safety, and first aid for eye injuries. 

Animal Eyes- Interesting background created by the Foundation of the American Academy 

of Ophthalmology to share with students about how human and animal eyes differ; seeing 

in the dark; color vision, how the eye works, multiple eyes, and eye positions. 

Museum of Vision; seeing in 3D-Step by step activities to teach students about the 

human visual system and visual perspectives using art techniques. Time and material 

requirements are detailed. 

Vision Curriculum-Three lessons created by the National Eye Institute: The Eyes and the 

Great Brain Connection! The Imperfect Eye and Eye Safety. Reproducibles for the anatomy 

of the eye, optical illusions, the visual system, eye safety, and eye opening facts are 

included.  

Resources 

http://isee.nei.nih.gov/  National Institute of Health/National Eye Institute 
See all you can see- web site for younger students to investigate parts of the eye, optical 

illusions, eye safety and more.  
 
http://www.nei.nih.gov/education/  National Institute of Health/National Eye Institute 

Many more resources including the Visions curriculum for download. 
 

http://www.eyecareamerica.org/eyecare/conditions/ American Academy of 
Ophthalmologists 
Eye disease simulators- students can try out the vision problems online.  

http://isee.nei.nih.gov/
http://www.nei.nih.gov/education/
http://www.eyecareamerica.org/eyecare/conditions/
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http://www.freevisiontest.com/tests.php 

Color, vision, eye knowledge tests, and optical illusions for students to try. 
 

http://www.sightandhearing.org/sightcenter/ 
Vision tests, eye diseases, sports, and a visual 3D eye. 
 

http://www.allaboutvision.com/conditions/ 
Information about eye diseases and problems. 

 
http://www.lowvisionclub.com/articles/seewhatisee.html 

Vision simulators for eye diseases 
 

http://www.eyedidntknowthat.info/?pageLoc=/teachers-lounge&index=1 
Free teaching materials about vision 
 

http://www.aoa.org/x5340.xml  American Optometric Assn. 
Teacher resources on vision and reading problems 
 

http://www.afb.org/braillebug/Games.asp American Federation for the Blind 
Games and activities for students to learn about Braille. 

 
Family Involvement Ideas 

 
o Invite families to view “Country Doctors” video to learn about rural health care needs. 

o Ask students to invite any relatives to class who have vision loss so that they can tell 

their story to the class. 

o Ask students to invite any relatives to class who work with eye safety risks 

(construction workers, welders, anyone who works with chemicals) routinely to share 

how they protect their eyes. 

Glossary 
 
Amblyopia- (commonly referred to as lazy eye) is the failure of one eye, although 
apparently healthy, to develop normal vision. It is treatable vision disorder if discovered and 

treated early, usually by age 4. 
 

Blind spot- a small area on the retina that is insensitive to light due to the interruption, 
where the optic nerve joins the retina, of the normal pattern of light-sensitive rods and 
cones. 

 
Cataracts-are the leading cause of blindness worldwide, and the leading cause of vision 
loss in the United States. By age 80, more than half of all Americans have cataracts. 

Clouding of the natural lens of the eye, usually caused by aging in conjunction with other 
risk factors, such as exposure to the sun's UV rays, smoking, steroid intake and diabetes. 

Symptoms include blurred vision, glare, halos around lights, colors that are less bright, a 
cloudy spot in your vision and, sometimes, temporary vision improvement. 

http://www.freevisiontest.com/tests.php
http://www.sightandhearing.org/sightcenter/
http://www.allaboutvision.com/conditions/
http://www.lowvisionclub.com/articles/seewhatisee.html
http://www.eyedidntknowthat.info/?pageLoc=/teachers-lounge&index=1
http://www.aoa.org/x5340.xml
http://www.afb.org/braillebug/Games.asp
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Cone- A photosensitive receptor in the retina that helps you to see color. 

 
Cornea- The clear part of the eye covering the iris and pupil; it lets light into the eye, 

permitting sight. 
 
Cranial nerve- One of the 12 pairs of nerves that go from the brain to other parts of the 

head. Those that affect the eyes and vision are the second cranial nerve (optic nerve), third 
(oculomotor), fourth (troclear), sixth (abducens) and seventh (facial). The optic nerve carries 
stimuli from the rods and cones to the brain. The third, fourth and sixth cranial nerves 

work with the eye muscles to control eye movement. The seventh cranial nerve works with 
the facial muscles to control facial movement (specifically the closure of the eyelids). 

 
Farsightedness- Also called hyperopia. To farsighted people, near objects are blurry, but 
far objects are in focus. 

 
Glaucoma- It is a group of diseases associated with increased pressure in the eye. The 

pressure damages the optic nerve, which communicates vision from the eye to the brain. 
 
Iris- A pigmented membrane that lies between the cornea and the lens; it acts as a 

diaphragm to widen or narrow the opening called the pupil, thereby controlling the amount 
of light that enters the eye. 
 

LASIK- (Laser-Assisted In Situ Keratomileusis) Surgical procedure in which a tiny flap is 
cut in the top of the cornea, underlying corneal tissue is removed with an excimer laser, 

and the flap is put back in place. 
 
Lens- The nearly spherical body in the eye, located behind the cornea, that focuses light 

rays onto the retina. 
 
Low vision- Also called partial sight. Sight that cannot be satisfactorily corrected with 

glasses, contacts, or surgery. 
 

Macular degeneration- It is a common eye disease that results in the loss of a person's 
sharp, central vision - vision required for reading, driving and sewing. Often called age-
related macular degeneration (AMD) because of its association with aging, AMD is the 

leading cause of vision loss and blindness in Americans over age 50. 
 

Nearsightedness- Also called myopia. Condition in which visual images come to a focus in 
front of the retina, resulting in defective vision of distant objects. 
 

Ophthalmologist- A medical doctor (MD) who specializes in the eye. Ophthalmologists 
perform eye exams, treat disease, prescribe medication, and perform surgery. They may 
also write prescriptions for eyeglasses and contact lenses. 

 
Optic nerve- Part of the eye that carries stimuli from the rods and cones to the brain. 

 
Optometrist- Doctors of optometry (ODs) examine eyes for both vision and health 
problems, prescribe glasses, and fit contact lenses. They can prescribe many ophthalmic 
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medications and may participate in your pre- and postoperative care if you have eye 
surgery. ODs must complete four years of post-graduate optometry school for their 

doctorate. 
 

Orthoptics- Orthoptics is an ophthalmic field pertaining to the evaluation and treatment of 
patients with disorders of the visual system with an emphasis on binocular vision and eye 
movements. Orthoptists commonly work in pediatric ophthalmology settings. Orthoptists 

serve patients of all ages, but because of the nature of many binocular disorders, the 
majority of patients are children. 
 

Pupil- The round, dark center of the eye, which opens and closes to regulate the amount of 
light the retina receives. 

 
Retina- The sensory membrane that lines the eye; it is composed of several layers and 
functions as the immediate instrument of vision by receiving images formed by the lens and 

converting them into signals which reach the brain by way of the optic nerve. 
 

Rod- A photosensitive receptor in the retina that helps you to see in low light. 
 
Strabismus- is a term used to describe eyes that are not straight and parallel. One eye may 

look straight ahead, while the other turns inward, outward, upward or downward. 
Strabismus is a serious eye condition that requires early medical treatment if it is to be 
successfully corrected. 

 
20/20 vision- Many eyecare practitioners consider this the average visual acuity for 

human beings, but humans can see as well as 20/15 or even 20/10. People with 20/40 
vision can see clearly at 20 feet what people with 20/20 vision can see clearly at 40 feet. In 
most of the United States, 20/40 is the lowest uncorrected acuity required for a driver's 

license. 


