CHAPTER 48

NEURONS, SYNAPSES, AND SIGNALING
I.
Student misconceptions
The sequence of events during the generation of an action potential may be confusing to some students. Students may have some or all of these common misconceptions: 

1.
Students may think that the sodium-potassium pump causes the falling phase of the action potential by pumping Na+ ions back out of the neuron.

2.
Many students imagine a massive influx and efflux of ions across the neuron’s plasma membrane during the conduction of the action potential. These students do not realize the small number of ions that are involved, and they assume that Na+ entry into the axon during depolarization reverses the Na+ gradient across the membrane. 

3.
Students may think that the Na+/K+ pumps in neuron and muscle membranes “turn off” during the action potential.

4.
Some students use the imagery of electricity moving down a wire in considering the conduction of an action potential. This comparison may have some uses, but it can also confuse students. Ions rather than electrons are responsible for the conduction of an action potential; an action potential is conducted at speeds far slower than those of electricity; and electrons are carried along a wire, whereas ions move across the neuron membrane.

5.
Many students do not realize that resting membrane potentials characterize all living cells. 
II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 48

1.
Identify each statement as TRUE or FALSE.
a.
All living cells have a resting membrane potential. True
b.
Na+ entry into the axon during depolarization reverses the Na+ gradient across the membrane. False
c.
Hyperpolarization increases the membrane potential of a neuron. True
d.
An action potential occurs fully or not at all. True


2.
If the membrane potential of a neuron decreases, the membrane potential: 
a.
Becomes more positive

b.
Becomes more negative

c.
Remains unchanged

III.
How can instructors address and correct the misconceptions that students have about neurons, synapses, and signaling?

Students may think of the membrane potential as an absolute value, rather than recognizing that it is a difference in the electrical potential (voltage) across the neuron’s plasma membrane. The negative membrane potential indicates that the inside of the cell is negative relative to the outside. To test for this misunderstanding, ask students whether the membrane potential of a neuron becomes more positive or more negative when the membrane potential decreases. Students who think of membrane potential as an absolute number will answer that the potential becomes more negative.
IV.
Post-test to identify whether students have corrected their misconceptions

1.
The nervous and endocrine systems work together to regulate a number of physiological processes. Compare the operation of nervous and endocrine systems with respect to speed of transmission, specificity of target, and nature of the messages involved.
2.
Describe the ion movements and changes in membrane potential associated with the rising and falling parts of an action potential.
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