The Eye and Vision — BC Science 8 Curriculum Information Sheet
Introduction: The Eye and Light

Vision is made possible through light interacting with our eyes. Light travels in straight
lines and can reflect, refract, or be absorbed, depending on the materials it encounters.
The human eye is a highly specialized organ designed to take in light and convert it into
electrical signals the brain can interpret as images. Understanding how the eye works is
a key part of the BC Science 8 curriculum, particularly in the unit on optics.

How Light Travels to the Eye

Light travels in straight lines (the ray model) and can be reflected, refracted, or
absorbed. These behaviors allow us to see objects:

e Reflection occurs when light bounces off a surface (e.g., a mirror).

e Refraction is the bending of light as it moves from one medium to another (like
air to water or into your eye).

o Absorption happens when materials soak up light and transform it into other
forms of energy, such as heat.

The Structure of the Human Eye

The eye is shaped like a fluid-filled ball. Each part has a role in focusing and detecting
light.

o Cornea: The clear, curved outer layer. It bends (refracts) incoming light toward
the center of the eye.

o Aqueous Humor: The watery fluid between the cornea and the lens that helps
maintain eye shape and refracts light.

e Iris: The colored part of the eye. It controls the size of the pupil, adjusting how
much light enters.

e Pupil: The black hole in the middle of the iris that light passes through.

o Lens: A flexible, clear structure that further bends light and focuses it onto the
retina. The ciliary muscles adjust its shape to focus on near or distant objects
(called accommodation).

o Vitreous Humor: The gel-like fluid filling the eye behind the lens, helping
maintain its shape.




Retina: A thin layer of cells at the back of the eye where light is focused. It
contains photoreceptors:

o Rods detect brightness and motion (used in dim light).
o Cones detect color and fine detail (used in bright light).

Optic Nerve: Carries electrical signals from the retina to the brain, which
interprets them as images.

How We See
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Light reflects off an object and enters your eye through the cornea.
It passes through the aqueous humor, pupil, and lens.

The lens bends the light to focus it on the retina.

Photoreceptors in the retina convert the light into electrical signals.
These signals travel along the optic nerve to the brain.

The brain interprets the signals as a visual image.

Vision Problems and Corrections

Sometimes, the eye doesn't focus light correctly, resulting in refractive errors:

Nearsightedness (myopia): The eye focuses images in front of the retina.
Distant objects appear blurry. It is corrected with concave lenses.

Farsightedness (hyperopia): The eye focuses images behind the retina. Close
objects appear blurry. It is corrected with convex lenses.

Astigmatism: The comea or lens is uneven, causing light to focus on multiple
points. Specially shaped lenses correct this.

Presbyopia: Age-related loss of the eye's ability to focus on close objects.
Reading glasses can help.

Protecting Your Eyes

The eye is sensitive and needs protection:

Blinking and tears help keep it moist and clean.

Eyelids and eyelashes keep out dust and debris.




« UV light can damage the retina over time; sunglasses help block harmful rays.

. Looking at screens too long can cause eye strain—take breaks using the 20-20-
20 rule: every 20 minutes, look at something 20 feet away for 20 seconds.

Conclusion

Understanding the structure and function of the eye deepens our appreciation for how
we see. It also connects to how light behaves and how tools like glasses, contact
lenses, and even laser eye surgery work. The eye is an incredible organ that turns light
into vision—making it one of the most fascinating topics in Grade 8 science.




Human Vision

Human vision is one of the primary ways we sense light. Our eyes detect
light and send signals to the brain to create visual images. The process
starts when light enters the eye through the cornea, a clear, dome-shaped
surface that helps to focus incoming light. The light then passes through
the aqueous hurnor, a fluid-filled space, and reaches the pupil, the
adjustable opening in the center of the iris (the colored part of the eye).
‘The pupil controls the amount of light that enters the eye by dilating
(getting larger) in low light and contracting (getting smaller) in bright light.

Once through the-pupil, light hits the lens, a flexible, transparent structure
that further focuses the light rays onto the retina at the back of the eye. The
lens changes shape to adjust focus, allowing us to see objects clearly at
various distances, a process known as accommodation. The retina is lined
with millions of light-sensitive cells called rods and cones. Rods are more
numerous and more sensitive to low light, enabling us to see in dim
conditions and perceive shades of gray. Cones, on the other hand, detect
color and function best in bright light. There are three types of cones, each
sensitive to different wavelengths of light: red, green, and blue. The brain
combines signals from these cones to produce a full spectrum of colors.

Optical Instruments

Optical instruments are devices designed to aid human vision or capture
images. Examples include telescopes, microscopes, and binoculars.
Telescopes allow us to see distant objects, such as stars and planets, by
collecting and focusing light using a combination of lenses or mirrors. This
enables astronomers to study celestial bodies far beyond the reach of the
naked eye. Microscopes magnify tiny objects, making it possible to see
details that are invisible to the naked eye, such as cells and microorganisms.
They use a series of lenses to magnify the image of the small object.
Binoculars are similar to telescopes but are designed for both eyes and are
commonly used for activities like bird watching, sports events, or any
situation where seeing distant objects clearly is beneficial. These




instruments use lenses and mirrors to manipulate light and improve our
ability to see small or faraway objects.

Cameras

Cameras are tools that capture light to create photographs. When you take
a picture, light enters the camera through a lens. The lens focuses the light
onto a sensor or film, creating an image. In digital cameras, the sensor is
made of millions of tiny light-sensitive cells called pixels. Each pixel records
the light intensity and color, which the camera processes to form a digital
image. Modern cameras often have features like autofocus, image
stabilization, and various modes to adjust to different lighting conditions,
making it easier to capture clear and sharp photos. Autofocus helps ensure
the subject is sharp, while image stabilization reduces blurriness from
camera movement. Different modes, such as night or sports mode,
optimize settings for specific scenarios, improving photo quality in varying
conditions.




Ways of Sensing Light Name:
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1. What is the first part of the eye that light hits?
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2. What is the function of the cornea?
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3. What does the pupil do?
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4. How does the lens help in vision?
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5. What are rods and conés?
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6. What type of light do rods help us see in?
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7. What type of light do cones help us see in?
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8. What is an optical instrument?
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9. How do telescopes help us see distant objects?
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10. What can you see with a microscope?
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11. What activities are binoculars commonly used for?
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12. What do lenses in optical instruments do?
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13. How does light enter a camera?




14. What is the role of ;che lens in a camera? -
|
L

15. What do camera sensors do?
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16. What are pixels?
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17. How do pixels contribute to digital images?
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18. What is autofocus in .cameras?

.

i
i
L

19. What is image stabilization in cameras?
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20. Why are different modes useful in cameras?
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21. How does the retina contribute to vision?
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22.What is the difference between rods and cones?
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~23.How do optical instruments help human vision?
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24.What is a digital image?

25. What is the importance of focusing light in both eyes and cameras?

26. How do modern cameras adjust to different lighting conditions?
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27.Why is the lens important in both the eye and cameras?
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' 28.What is the importance of light in creating images?




