
SLHS 1301 Study Guide  

Chapter 6: Nerves, Brain, and the 

Speech Chain 

 
1. What is a neuron? How does it work 

(hint: action potential; post-synaptic 
excitation and inhibition)? 

A neuron is a kind of specialized cell in the 
nervous system that processes information. 
It is the basic building block of the nervous system. A neuron has three parts: cell body, axon 
and dendrite. It works by triggering an action potential (an electric pulse), which is sent to its 
neighboring neurons through neuron-to-neuron junction (also known as synapse). 
Post-synaptic activity can be either inhibitory or excitatory depending on the type of 
information or action that the neurons take.   
 
2. What are connections between neurons called? Are these connections only excitatory? 
Synapse. No. (See answer to 1). 
 
3. What do efferent neurons do? How are they different from afferent neurons? 
Efferent neurons conduct electric pulse away from the cell for some motor action. Afferent 
neurons receive sensory information from the environment. In some sense, efferent is 
action-oriented (do something) and afferent is reception-oriented (get something). Think of 
“E” of efferent as emit and “A” in afferent as accept.  
 
4. What is gyrus? How is it different from sulcus? 
Gyrus: convolution, crest of the cell bodies (grey matter) on cerebral cortex. 
Sulcus: valley, crevice between the gyri.  
 
5. What are the four lobes of the cerebrum? Where are Broca’s area and Wernicke’s area 

located? What functions do these areas have respectively? 
Occipital, parietal, temporal, frontal. Broca’s area is located in inferior frontal region of the left 
hemisphere (its main function is speech production). Wernicke’s area is located in superior 
temporal region of the left hemisphere (its main function is speech comprehension). 
 
6. TRUE or FALSE: For right-handed people, the left hemisphere is typically dominant for 

speech and language.   
T. 
 
7. TRUE or FALSE: For left-handed people, the right hemisphere is typically dominant for 

speech and language.   
F. 
 
8. What is dichotic listening? What evidence from dichotic listening experiments indicates a 



left-hemisphere specialization for language? Would the same phenomenon hold if the 
sounds are non-speech sounds or nonsense syllables?  

Dichotic listening is an experimental task in which subjects are presented with two different 
auditory signals at the same time, one arriving at each ear. It is commonly used for investigating 
selective attention and hemispheric laterality in the auditory domain. Dichotic listening 
experiments show a right-ear advantage (better recognition and recall) for speech, which 
reflects left-hemisphere specialization for language. The right-ear advantage does not hold for 
non-speech or nonsense syllables.  
 
9. What is meant by “split brain”? What did we learn from split brain studies about 

hemispheric specialization? 
Split brain refers to the dissection of the corpus callosum, a thick band of fibers that connects 
the left and right hemispheres. Split brain studies indicate left-hemisphere specialization for 
language processing.  
 
10. What are some of the essential structures in the auditory nerve pathway? 
See Figure 6.8. organ of Corti – cochlear nerve – spiral ganglion – trapezoid body – superior 
olive – inferior colliculus – medial geniculate body – auditory cortex. 
 
11. How does the CNS (central nervous system as opposed to PNS) code the frequency 

information?  
Place coding. Different parts of the basilar membrane reacts maximally to different frequencies, 
and that information (tonotopic mapping) is carried by the auditory nerve fibers to the auditory 
cortex for further processing such as pitch perception. 
 
12. How does the auditory nerve code sound intensity? 
Pulse number and rate. The higher the intensity, the more pulses are fired at a more rapid rate. 
 
13. What is auditory fatigue? How is it related to temporary threshold shift? 
The auditory fatigue is caused by continuous exposure to sounds (mostly environmental 
noises). It elevates the hearing threshold temporarily (a temporary hearing loss). If auditory 
fatigue continues repeatedly, the temporary threshold shift will become permanent – an 
irreversible hearing loss. 
 
14. What is the resonance theory of hearing? What is the telephone theory? What is the place 

theory? Which one is the best theory? 
According to resonance theory, the basilar membrane functions like the strings of a piano. 
Individual auditory fibers are sharply tuned to their own resonant frequencies and connected to 
the brain. No frequencies other than the resonant frequency can excite the fiber. 
 
Telephone theory conceptualizes the auditory nerves as telephone cables that convey electrical 
signals, unchanged, to the brain.  
 
Place theory acknowledges the contributions from both resonance theory and telephone theory. 
In addition, it treats the basilar membrane as a bank of bandwidth filters and allows the 
existence of dynamic range for frequency coding (the amount of information the brain 
processes differs depending on the frequency). Among these theories, place theory is the best. 


