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Performing Visual Tests
Complete the following sections at home,
using siblings or parents as a lab partner.
Turn in your completed work as directed by
the class instructor.
1. Blind spot
2. Binocular vision & depth perception
3. Near point accommodation
4. Visual acuity
5. Test for astigmatism
6. Papillary reflex
7. Color blindness
8. Summary
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Figure 17.11 Demonstrating the blind spot. Follow the procedure in Ac
tivity 17.6 to illustrate how images focused on the optic disc cannot be seen.

nating from both eyes (Figure 17.8). Alone, each eye has a dif
ferent view, but together, the left and right visual fields over
lap (Figure 17.8), providing humans (and other primates)
with binocular vision. The information from overlapping
visual fields is translated by the visual cortex into three
dimensional vision, and the ability to locate objects in space
(depth perception).
1. Hold a pencil vertically, at arm's length, in front of your
face. Focus on the pencil with both eyes. To be able to
see the pencil clearly, make sure that there is a sharp
contrast between it and the background of your visual
field.
2. Close your right eye completely but continue to look at
the pencil with your left eye. Then, close your left eye and
open your right, always focusing on the pencil.
3. Repeat step 2 several times. Do you notice any change in
the relative position of the pencil when you switch back
and forth between the visual fields of the left and right
eyes? Provide an explanation for your results. _____

Demonstrating the Blind Spot
1. Hold Figure 17.11 about 46 cm (18 in) from your eyes.
2. Close your left eye and focus your right eye on the plus
(+) sign.
3. Move the figure slowly toward your face until the black
dot disappears.
4. Explain why the dot becomes invisible. ________

Demonstrating Binocular Vision and Depth Perception
Partial crossing over of nerve fibers from the optic nerves oc
curs at the optic chiasm. Thus, the visual area in each cerebral
hemisphere receives and interprets visual information origi-

4. Once again, hold a pencil vertically at arm's length, in
front of your face. If you are right handed, hold the pencil
with your left hand; if you are left handed, hold the pencil
with your right hand.
5. With both eyes open, quickly place the tip of the index
finger of your free hand on the top of the pencil. Repeat
this action two or three times.
6. Place your free hand back to the side of your body
7. Close your left eye and again place the tip of your index
finger on the top of the pencil. As before, perform this ac
tion quickly, not slowly and thoughtfully. Repeat this ac
tion two or three times.
8. Repeat step 7 with your right eye closed and left eye open.
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9. Compare the results for each test by addressing the follow
ing questions.
• Was it more or less difficult to place the tip of your fin
ger on the pencil when only one eye was open com
pared to both eyes open?
(a) Ciliary muscle
contracted, lens
rounded for close vision

• How accurate were you in placing the tip of your finger
on the pencil when both eyes were open compared to
only one eye open?

• Did you notice any differences in your ability to accu
rately perform the task when only the right eye was
open compared to only the left eye open?

(b) Ciliary muscle
relaxed, lens flattened
for distant vision
Figure 17.12 Visual accommodation. The lens can change its shape so that
objects viewed at various distances can be properly focused on the retina. a) The
condition of the lens for close vision; b) the condition of the lens for distant vision.

Table 17.5 Near-Point Accommodation Distances at Various Ages

• How do you account for any differences in the degree of
difficulty or accuracy that you have noted? If you did
not notice any differences, provide an explanation for
that result, as well.

Near-Point Accommodation
As discussed earlier, smooth muscle contractions in the ciliary
body can create changes in the shape of the lens to focus on near
or distant objects. For example, when focusing on distant objects,
the lens is flat; when focusing on near objects, it is more spherical
(Figure 17.12). Thus, the lens exhibits some degree of elasticity. As
a person ages, the elasticity of the lens decreases and focusing on
close objects becomes more difficult (this explains why many
older people need reading glasses). This condition is called pres
byopia. The elasticity of the lens can be tested by measuring the
near-point accommodation, the distance from the eyes at which
an object begins to be blurred or distorted. Perform the following
simple test to measure your near-point accommodation.
WHAT'S IN A WORD The term presbyopia is derived from two
Greek words: presbys, which means "old man," and ops, which
means "eye." Thus, presbyopia means "eyes of an old man" or
"old vision."
Form a Hypothesis Before you begin the following procedure,
refer to Table 17.5 and predict the near-point accommodation
for you and your lab partner. Record this information in
Table 17.6.

Age (yrs)

Accommodation distance (cm)

10

7.5

20

9.0

30

11.5

40

17.2

50

52.5

60

83.3

1. Hold a dissecting pin (or a similar object such as a nail
etc.) at arm's length in front of your eyes.
2. Close one eye and slowly move the pin toward your face
until the image just begins to become blurred or distorted.
3. Hold the pin at this position and have your lab partner
measure the distance, in centimeters, between the pin and
your eye. Repeat the procedure to confirm your results
and record the data in Table 17.6.
4. Repeat the procedure for the other eye. Record the data in
Table 17.6.
Assess the Outcome Compare your results with those o
your lab partner and one or two other students in the labora
tory and consider the following:
• For each subject, was the actual near-point accommodation
about the same for both eyes?
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2. Within 2 or 3 seconds, report to your partner what you
see in the plates.
3. Have your lab partner record your responses and compare
them with those in the plate book.
4. Inability to correctly identify the figures in the plates indi
cates some degree of color blindness.
5. Repeat this procedure to test for color blindness in your
lab partner.
6. Are any students in your laboratory color blind?

Dilators
contract

Constrictors contract

Decreased light intensity
Increased sympathetic
stimulation

Increased light intensity
Increased parasympathetic
stimulation
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On a scale of 1 to 5, with 1 being "poor" and 5
•
·�- t. being "excellent," how would you rate your eye
sight? Based on the results of the visual tests that you have just
completed, provide supporting evidence for your rating by
writing a summary that describes the general condition of your
eyesight.
Eyesight rating

Figure 17.15 Smooth muscle layers in the iris. Contraction of the inner
circular muscle layer constricts the pupil. Contraction of the outer radial mus
cle layer dilates the pupil.

Test for Color Blindness
The photoreceptor cells, known as cones, are responsible for
color vision. In the retina, the three types of cones are each able
to absorb light at specific wavelengths: Red cones absorb red
light, blue cones absorb blue light, and green cones absorb green
light. The lack of one or more types of cone can cause color
blindness.
CLINICAL CORRELATION

Color blindness is a sex-linked genetic trait, which means that
the gene for color blindness is located on the X chromosome. For
a female to be color blind, she must possess the gene for color
blindness on both X chromosomes. Males have only one X chro
mosome. Therefore, only one color-blind gene is needed for the
trait to be expressed. The most typical pattern of inheritance for
color blindness is for a mother who carries the gene, but has nor
mal vision, to pass the trait to her sons. The vast majority of color
blind individuals are males. Expression of the gene in females is
relatively rare.
You can test for color blindness by viewing Ishihara color
plates. These are well-known and you can find them on the
Internet with complete instructions.
1. Have your lab partner hold Ishihara color plates about
80 cm (30 in) in front of you. Be sure that you are viewing
them in a brightly lit room.

Summary

Poor
1

2

3

4

Excellent
5

