CHAPTER 50
SENSORY AND MOTOR MECHANISMS

I.
Student misconceptions

1.
Students may not realize that ATP is necessary for both the contraction and the relaxation of muscle.

2.
Few students appreciate how greatly the sensory worlds of various animals differ. Try to convey to students how a bat, a shark, or even the family pooch perceives the world.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 50

1.
Identify each statement as TRUE or FALSE.

a.
Mechanoreceptors are responsible for detection of sound, muscle stretching, and touch. True


b.
Foods seem “hot” and “cool” because they activate the same sensory receptors as high and low temperatures. True
c.
Chemoreceptors are responsible for the senses of taste and smell. True
d.
The single-lens eyes of vertebrates and invertebrates are homologous structures. False
2.
The role(s) of ATP in muscle contraction include:

a.
Binding to myosin and converting it to a form that creates a cross-bridge with actin

b.
Binding to the troponin complex to expose myosin-binding sites

c.
Binding to myosin to break an actin-myosin cross-bridge

d.
Binding to receptors on the muscle fiber to depolarize the membrane and trigger an action potential

III.
How can instructors address and correct the misconceptions that students have about sensory and motor mechanisms?

1.
Clarify for students how the differing structures of smooth, skeletal, and cardiac muscles reflect their different functions. The orderly organization of actin and myosin in skeletal and cardiac muscle provides stronger contraction than that of smooth muscle. Direct electrical coupling through the intercalated discs in cardiac muscle coordinates the contraction of heart muscle. 
2.
The story of the evolution of the middle ear bones in mammals is one of the best understood and supported examples of homology and modification of structures. This story can be used to explain to students how new structures arise as organisms adapt to new environments, how structures change function step by step over evolutionary time, and how each intermediate structure is functional and contributes to fitness. 

IV.
Post-test to identify whether students have corrected their misconceptions 

1.
Explain the significance of the features of different types of vertebrate muscle.

a.
Plasma membranes of adjacent cardiac muscle cells interlock at specialized regions called intercalated discs.

b.
Smooth muscle lacks the striations seen in skeletal and cardiac muscle.

c.
Cardiac muscle cells generate their own action potentials without nervous system input.

d.
Action potentials of cardiac muscles can last up to 20 times longer than those of skeletal muscle fibers.

e.
Smooth muscle contains less myosin than striated muscle fibers, and the myosin is not associated with specific actin strands.

2.
Explain the role of each of the following, according to the sliding-filament model of muscle contraction:

a.
Calcium ions

b.
ATP

c.
Myosin cross-bridges
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