
Figure 12.3
Student Textbook page 407

Keeping hands in warm or cold water will allow the
temperature receptors to become adapted to water at that
temperature. Perceptions of cold and hot do not come directly
from temperature but from the difference between the
temperature your thermal receptors have become used to and
the warmth or coolness of the objects stimulating them. Since
your hand adapted to the cold water, the room temperature
water seemed warm in comparison. The hand that adapted to
the hot water perceived the room temperature water as cold in
comparison.
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Student answers may include the following details:
– Most forms of RP first cause the degeneration of rod cells. 
– Retinal cells are among the most specialized cells in the

human body and depend on a number of unique genes to
create vision. A disease-causing mutation in any one of
these genes can lead to vision loss. To date, researchers have
discovered over 100 genes that can contain mutations
leading to the disease.

Research:
– Gene therapy researchers have developed ways to deliver

altered genes to the retina. This process may also be used
to deliver potential cell rescue agents, such as growth
factors to the retina. Cell transplantation techniques
perfected to implant retinal cells may also be used to assist
in cell rescue. 

– The discovery of stem cells that survive in the human
retina may provide cells to replace dying photoreceptors. 

Answers to Questions for Comprehension
Student Textbook page 409

Q5. Students may answer with any five of the following
external senses and their corresponding sensory receptors
(also see Table 12.1 on page 405 of the student textbook):

■  vision—rods and cones in the eyes
■  taste—taste buds on the tongue
■  hearing—hair cells in the inner ear

■  touch/pressure/pain—receptors in the skin

■  smell—olfactory receptors in the nose
■  temperature—heat and cold receptors in the skin

Q6. Students may answer with any three of the following
internal sensory receptors and their functions:
■  osmoreceptors—regulate volume of blood
■  pH receptors—regulate pH levels in the blood

■  proprioceptors in the muscles and tendons and at the
joints—regulate body position

■  hair cells in the inner ear—control balance
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Synesthesia means “joined sensation” (Greek: syn = together +
aisthesis = perception). It refers to an involuntary physical
experience in which the stimulation of one sense causes an
additional perception in a different sense or senses. For
example, someone with synesthesia, known as a synesthete,
might describe the colour, shape, and flavour of someone’s
voice, or, upon seeing the colour red, might detect the “scent”
of red as well.

Section 12.1: Review Answers
Student Textbook page 409

1. (a) Thermoreceptors in the skin are stimulated by radiant
energy. 

(b) Photoreceptors are stimulated by visible light energy. 

2. Mechanoreceptors (touch, pressure, pain, balance, and
body position) would be stimulated by a person
performing a complicated yoga pose.

3. Each person’s unique perception results from the
interpretation of the meaning of sensory information by
the cerebral cortex. Perception is the active process of
selecting, organizing, and interpreting the information
brought to the brain by the senses. The brain of each
individual organizes and translates this information
differently.

4. Your perception of the way your boots feel changes
because of sensory adaptation. Adaptation occurs in most
sense receptors. It is useful because it prevents the nervous
system from being bombarded with information about
insignificant matters like the touch and pressure of your
clothing. (Note: For more advanced students, you could
explain that pressure receptors located in the skin are each
connected to a sensory neuron. When pressure is first
applied to the receptor, a volley of impulses is initiated in
the sensory neuron. However, with continuous pressure,
the frequency of action potentials decreases quickly and
soon stops. This is the process known as sensory
adaptation.)

5. When viewing a complicated scene such as an “optical
illusion,” the brain parallels or splits up this input to
various areas of the brain—a form of neural multi-
tasking. Sometimes the input information does not get
reintegrated precisely, and what we sense is not necessarily
what we perceive.
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