
97Module 5: Brain Development

is primarily involved in processing visual information. The temporal lobe, located on the sides of 
your brain (think of where your ears are), is responsible for functions such as hearing, language, 
and long-term memories. The parietal lobe, situated above the temporal lobe, is responsible for 
spatial processing and integration of information from the senses. The frontal lobe, one of the 
last brain regions to develop, is involved in a variety of executive functioning abilities, such as 
using working memory, planning, making decisions, solving problems, implementing strategies, 
and exhibiting inhibitory control (Casey, Giedd, & Thomas, 2000; Nolte, 2009; Segalowitz & 
Davies, 2004). Even though the hemispheres may be lateralized for different functions, and each 
of the lobes of the cerebral cortex have primary responsibilities, it is important to remember that 
the brain acts as a whole, with many areas being activated during a particular activity or skill 
(Kroger et al., 2002; Uttal, 2001). Therefore, it is incorrect to speak about individuals’ strengths 
and weaknesses by referring to people as left-brained or right-brained.

Factors Affecting Brain Development
Brain development involves a genetically programmed unfolding of neuronal connections and a 
constant reorganization of brain networks as a result of learning and experiences (Butterworth, 
Varma, & Laurillard, 2011). The brain has a great deal of plasticity (or flexibility) to adapt to 
experiences, especially during optimal periods for growth called sensitive periods.

The brain’s plasticity, or flexibility, is remarkable. It is described as “plastic” because of its 
ability to be modified by experiences (Kolb, 1995; Rakic, 2002). The development of neurons, 
myelination, synaptogenesis, and pruning are prewired to occur at different points in develop-
ment for various brain regions. However, experience plays a powerful role in determining which 
new synapses form and which are eliminated as part of a competitive “use it or lose it” process. 
Synapses that are frequently activated create stronger connections between the neurons, described 
as “cells that fire together wire together” (Hebb, 1949; Shatz, 1992, p. 64). Synapses that are 
frequently activated in response to experiences are retained, and those that are rarely active are 
eliminated (Changeux & Danchin, 1976). Therefore, practicing newly acquired knowledge and 
skills is key to richly interconnected networks in the brain that function efficiently.

How do experiences determine which synapses are activated and which are not? Some 
experiences are called experience-expectant and some are experience-dependent. 

Experience-dependent plasticity. Everyday experiences stimulate neuronal connections  
in the brain.
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