
94 Unit 2: The Developing Learner

Fully-developed axons are covered by a myelin sheath, which is a fatty layer that protects and 
insulates axons. This insulation speeds up electrical transmission along axons and makes trans-
mitting of nerve impulses quicker and more efficient. The myelin sheath is often called “white 
matter” because of the appearance of this fatty substance.

How is information carried from one neuron to another? There are small spaces between 
dendrites and axon terminals, called synapses, through which electrical impulses are passed. 
Electrical messages move down the axon and cause the release of certain chemicals into the 
synapse. These chemicals, called neurotransmitters, move across the space between the cells 
where the dendrites of the nearby cell receive the signal and transmit it to its cell body.

By the time we are born, we have almost all of the neurons we will ever develop—about 
100 billion of them! Neurons are created through a process of proliferation, called neurogen-
esis, which occurs during the prenatal period (Rakic, 1995; Stiles, 2008). During peak pro-
liferation, several hundred thousand neurons are generated each minute (Nelson, Thomas, &  
Dehaan, 2006). New neurons are typically not produced after birth, except in a few cases. For 
example, the adult brain continues to produce neurons in the hippocampus, which is a struc-
ture in the limbic system responsible for the formation of new memories (Shors, 2014). Also, 
new neurons are produced throughout life in the olfactory bulbs, which send smell informa-
tion from the nose to the brain (Bjorklund, 2012).

Once neurons are formed, they migrate to their permanent position in the brain, where 
they collect with other cells to form the major parts of the brain, which we discuss next. Cells 
migrate at different times, and migration is complete by about seven months after conception 
(Johnson, 2007; Nelson et al., 2006). Neurons subsequently begin to grow, produce more 
and longer dendrites, and extend their axons farther and farther away from the cell body. 
Myelination, or the creation of myelin sheaths around axons, also begins prenatally and occurs 
rapidly in the first two years of life. It starts in the brainstem, which is the lower part of the 
brain (shown in Figure 5.2) that regulates vital functions, and then proceeds more slowly from 
lower parts of the brain to the cerebral cortex, the outer layer of neurons surrounding the rest 
of the brain. This is a process that continues steadily from childhood through adolescence and 
into adulthood (Bjorklund, 2012; Lenroot & Giedd, 2006).

With the growth and myelination of neurons, a period of “blooming and pruning” of neu-
rons takes place. Blooming refers to the overproduction of synapses, called synaptogenesis,  
resulting in many more neuronal connections than the brain can use. Even though  

FIGURE 5.1     The Neuron. A neuron is composed of a cell body, dendrites, and an 

axon covered in a myelin sheath, which speeds the transmission of impulses down 
the axon.
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