
Station 1:  Sensory Adaptation

Before reading this, put your pencil or pen behind your ear.  When our sensory neurons detect a stimulus, they fire, sending a neural message to the brain for interpretation.  However, when the stimulus is unchanging for a continued period of time, our neurons adapt by firing less frequently to the same stimulus.  This form of adaptation allows us to focus on informative changes in the environment without being distracted by the uninformative constant stimulation of garments, odors, and street noise.  When you first put your pencil behind your ear, it may have felt awkward and noticeable.  However, until I brought it up again, you may not have even noticed it any more.  Have you ever put your pencil behind your ear, and later spent time looking for it because you completely forgot where it was?  This is an example of sensory adaptation.

If sensory adaptation is true for all senses, then why don’t visual images disappear if we stare at them for a long time?  In a sense, they do.  Psychologists created an instrument that displayed an image to a constant spot on one’s retina.  Initially, the subject sees the entire image, but soon she began to see fragments of the image fading and reappearing.  

1) Try it out.  First, stare at picture A and focus on the red dot in the middle of the paper.  Try to keep your eyes as still as possible.  What happens to the blue ring? 

This does not happen normally because our eyes are constantly moving—quivering just enough to guarantee that the retinal image constantly changes.
2) Examine picture B.  Shift your focus to the different black dots in the picture. You should notice a perception of movement due to involuntary eye movements.  In other words, your eyes are involuntarily jiggling around which is what creates the perception of movement. Try to focus on one dot for about 30 seconds and see if you can stop the movement. 
Now, read Sensory Adaptation (pgs 123 – 124) in the Myers book for a more explanation of this phenomenon. 
Station 2: Movement Afterimages

The human visual system contains direction-specific movement detectors. This can be demonstrated using a plateau spiral:

1) Watch the Spiral on the computer
2) Immediately look at your partner’s face.

Movement afterimages (MAE’s) are caused by the adaptation of motion-specific detectors that are tuned to the direction of the movement of the stimuli being viewed.  For example, in watching a waterfall, all the detectors sensitive to downward movement are continuously stimulated.  These detectors gradually adapt and become less sensitive.  Thus, shifting our gaze will activate the movement detectors sensitive to upward movement more than downward movement detectors; as a result, objects will appear to be moving upward.

Motion detectors are one type of feature detector located in the visual cortex of the brain. Read the section “Feature Detection” on p. 129 -130 of the Myers book.
Station 3: Eye Structure and the Blind Spot 
The axons of the neurons in your eye are located in front of your retina.  Light pass through them to the rods and cones (these are the neurons that detect light).  These axons are bundled together to form the optic nerve and there is a hole in your retina where the optic nerve leaves the eye.  See Figure 13.6  on p. 204  of the Myers Module book.  

The hole creates a blind spot in our vision.  Because the blind spots of both eyes do not align, we do not notice it with both eyes open.  Furthermore, your brain “fills in” the area of the blind spot using cues from the surroundings, so you usually will not notice it with one eye closed either.  However, you can find it if you know how.

Blind spot test:

Hold one of the strips of paper at this station in your right hand with the “+” sign to your right.  Hold it so that the dot is directly in front of your right eye at arm’s length.  Cover your left eye.  While staring at the dot, you should be able to see the “+” in your peripheral vision.  Continue to stare at the dot and gradually move the paper closer to your face.  At some point the “+” will disappear.  Notice that there is not a black spot at your blind spot; rather, your brain uses clues from the surroundings to guess at what should be there (blank paper) so that is what you see.  You can do this with the other eye as well.

Legend has it that King Charles II used this trick with his courtiers.  According to one historian, “he used to make their heads disappear.  One story is that he used to do it to people he had sentenced to die, to see what they would look like without their heads.”

Station 4: Rods and Cones

Bleaching

When you walk inside after being in bright sunlight, it is often dark at first.  This phenomenon is known as bleaching of the rods.  Rods are sensory neurons that are very sensitive to light and are needed to see in dim light conditions.  Cones are less sensitive to light and require bright light.  When exposed to very bright light, both the rods and cones fire, but the rods adapt by firing less frequently over time (sensory adaptation).  This is why bright light outside becomes more tolerable after a few seconds.  When you move to dimmer light, the rods are still under-firing, but the light is not bright enough to stimulate the cones.  Thus, it appears dark.  Examine the diagram below to help you understand:

Location of the rods and cone

Cones are sensory neurons specialized to see color.  They are highly detail sensitive, far less numerous than rods (only about 6 million cones on the retina as compared to 120 millions rods), and are concentrated in the fovea (or center) of the retina.  Rods on the other hand, are very numerous.  They detect black, white, and gray and are located around the periphery of the retina.  To demonstrate the varied locations of the rods and cones on the eye, try this simple demonstration.  It takes two people.

Person A should sit in a chair and stare at any object directly in front of them.  This person should hold one arm out to the side, slightly back so that he cannot see his hand in his peripheral vision.  Person B should choose a colored marker from the box and place it in Person A’s outstretched hand.  Person A should gradually move his hand forward until he can see the pencil.  Person B should note the location of the hand on the diagram below.  While continuing to look straight ahead, person A should continue to move his hand forward until he can identify the color of the pencil.  Person B should note the location of the hand on the diagram below.




    Fixation point
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Station 5: Afterimages – The opponent-process theory of vision

Stare at the center of the picture of the green and yellow flag on p. 210 of your book for one minute (have your partner time you).  Immediately shift your gaze to a white paper or wall space.  Draw what you see (in color) on your answer sheet.

What you have just seen is called an afterimage.  Opponent-processes refer to any two processes that work opposite of one another.  An example of this is the sympathetic (arousing) and parasympathetic (calming) nervous systems. According to the opponent-process theory of color vision, there are four basic colors, which are divided into two pairs of color-sensitive neurons: red-green and blue-yellow.  The members of each pair oppose each other.  If red is stimulated, green is inhibited.  If green is stimulated, red is inhibited.  Green and red cannot both be stimulated simultaneously.  The same is true for the blue-yellow pair (and black-white).  Color, then, is sensed and encoded in terms of its proportions of red OR green and blue OR yellow.

For example, green light would evoke a response of GREEN-YES; RED-NO in the red-green opponent pair.  Yellow light would evoke a response of BLUE-NO; YELLOW-YES.  Colors other than red, green, blue and yellow activate one member of each of these pair to differing degrees.  Purple stimulates the red of the red-green pair plus the blue of the blue-yellow pair.  Orange activates red in the red-green pair and yellow in the blue-yellow pair.  

After-images make sense in terms of the opponent process theory.  If you stare continuously at one color (say green), sensory adaptation occurs and your visual receptors become less sensitive to that color (green).  Then, when you look at white paper (white contains all colors), the receptors for the original color (green) have adapted and stopped firing and only the receptors for the opposing color (red) are activated.  

Station 6: Depth Perception

Two eyes are better than one, especially when it comes to depth perception. Depth perception is the ability to judge objects that are nearer or farther than others. To demonstrate the difference of using one vs. two eyes to judge depth throw and catch the tennis ball with your partner 10 times with both eyes open. Count how many times each of you catch and throw the ball successfully.  Now do it with one eye closed; it should be much harder. This is because each eye looks at the image from a different angle. 

Station 7: Do you have X-ray Vision
Do you have "X-Ray Vision?" You may be able to see through your own hand with this simple illusion. Roll up a piece of notebook paper into a tube. The diameter of the tube should be about 0.5 inch. Hold up your left hand in front of you. Hold the tube right next to the bottom of your left "pointer" finger in between you thumb (see figure below). 

Look through the tube with your RIGHT eye AND keep your left eye open too. What you should see is a hole in your left hand!! Why? Because your brain is getting two different images...one of the hole in the paper and one of your left hand. This phenomena is due to retinal disparity. 

