CHAPTER 49
NERVOUS SYSTEMS

I.
Student misconceptions

1.
Students are generally unfamiliar with the variety of structure and function of glial cells in the vertebrate brain. If questioned, they will likely describe glia as protecting and surrounding neurons, failing to recognize the diverse and complex roles played by glia in the development and functioning of the brain. 

2.
Students may not fully realize that the autonomic nervous system, including the sympathetic, parasympathetic, and enteric divisions, is not truly autonomous within an integrated body.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 49

1.
The roles of glia in the vertebrate brain include:

a.
Protecting the nervous system from invading microorganisms

b.
Providing structural support for neurons

c.
Modulating synaptic transmission

d.
Releasing neurotransmitters

e.
Generating neurons and additional glia 

2.
Which of these observations illustrate(s) the plasticity of the human brain?

a.
The right side of the brain controls much of the movement of the left side of the body, and vice versa.

b.
If an infant’s cerebral hemisphere is surgically removed, the remaining hemisphere assumes most of the functions normally provided by the entire cerebrum.

c.
The brain may ignore certain stimuli while actively processing other stimuli.

d.
When activity at a synapse correlates with the activity of other synapses, that synaptic connection is reinforced. 

III.
How can instructors address and correct the misconceptions that students have about nervous systems?

1.
Neurologists’ understanding of the roles of glia in modulating synaptic transmission, releasing neurotransmitters, and guiding embryonic development in the vertebrate brain continues to advance. Presenting new information about glial structure and function to students illustrates to them how our understanding in many areas of biology continues to grow and change. 

2.
Emphasize to students the localization of function within the human brain while pointing out the incredible plasticity of this organ.

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

1.
Glia play a number of roles in the vertebrate brain. For each role, name the type(s) of glial cell that play(s) this role and briefly describe how glia perform this role.

a.
Circulation of cerebrospinal fluid

b.
Modulation of synaptic transmission

c.
Formation of the blood-brain barrier

d.
Guidance of migrations of neurons within the embryonic brain

2.
Explain, with an illustrative example, how the somatic and autonomic nervous systems cooperate to maintain homeostasis in a vertebrate body. 
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