
95Module 5: Brain Development

synaptogenesis continues throughout life in response to new information and experience, the 
most rapid synapse formation occurs before birth through the first few months after birth. The 
rate of synapse formation also varies in different parts of the brain. For example, peak synapse 
formation occurs between birth and four months in the visual area of the brain but extends 
from birth to about age three for language functions. Pruning refers to the systematic elimina-
tion of excess or redundant synapses. Like synaptogenesis, pruning occurs at different times 
in different areas of the brain (Huttenlocher & Dabholkar, 1997). Pruning in the visual area 
of the brain begins around 12 months and extends to age 10, whereas pruning in the higher 
parts of the brain (the frontal lobe area in Figure 5.2) progresses slowly over a longer period 
of time. In adolescence, the brain experiences a burst of synapse overproduction and pruning, 
similar to the blooming and pruning in infancy (Giedd et al., 1999; Gogtay et al., 2004). 
Later, we discuss how this period of development affects adolescents’ emotions and executive 
functioning.

Now that we have an understanding of the cells that make up the brain, let’s take a look 
at the various parts of the brain (structures) and their primary role in human behaviors (func-
tions). The development of brain structures mirrors evolutionary development, starting with 
lower, more primitive parts of the brain and continuing with the parts responsible for more 
complex thinking and behavior. There are many more parts of the brain than we could pos-
sibly cover in this brief module. Therefore, we focus our discussion on these general areas: 
brainstem, limbic system, cerebrum, and cerebral cortex.

•• Brainstem: The brainstem, also called the “primitive brain” because it developed 
first evolutionarily, comprises several structures found in the lower part of the brain 
that regulate vital functions, such as reflexes, respiration, digestion, states of arousal, 
regulation of temperature, metabolism, hormones, and drives, to name a few.

FIGURE 5.2     Major Brain Structures. A left hemisphere view of the lobes of the 

cerebral cortex.
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