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The prefrontal cortex shows the longest period of maturation; it appears 
to be one of the last brain regions to mature (Casey, Giedd, & Thomas,
2000). Interestingly, this region may also be one of the “first to go” as 
aging affects the brain toward the end of life. It has been hypothesized 
that brain regions that show the most plasticity over the longest periods 
may be the most sensitive to environmental toxins or stressors.

LOCALIZATION OF FUNCTION...............................................

When I describe a particular brain region or structure as having a partic-
ular role to play (as in memory or attention), you may wonder what the 
basis of such a claim is. That is, how do neuroscientists know what brain 
region does what? The answer lies in studies of localization of function,
a means of mapping the brain.

FACULTY PSYCHOLOGY AND PHRENOLOGY

The original idea of localization of function traces back to an Austrian anat-
omist named Franz Gall (1758–1828), who proposed an early localization
theory. Gall believed in something called faculty psychology, a term that
has nothing to do with why your college instructors are or are not crazy! 
Faculty psychology was the theory that different mental abilities, such as
reading and computation, were independent and autonomous functions
carried out in different parts of the brain (Fodor, 1983). Gall believed that
different locations in the brain were associated with such faculties as paren-
tal love, combativeness, acquisitiveness, and secretiveness, to name a few. 
Later, Gall’s student Johan Spurzheim carried on Gall’s teachings, devel-
oping the study of phrenology, a now discredited idea that psychological 
strengths and weaknesses could be precisely correlated to the relative sizes 

 Photo 2.1 depicts a sculpture showing where the different facul-

rather two subsidiary assumptions: (a) that the 

absolutely independent. We now know that different mental activities—

rather interact in many different ways. We also know that the overall size of a brain 
area is not indicative functioning of that area. Therefore, having a dif-

ferent configuration of bumps and indentations in a brain does not determine or even 
predict how an individual will function cognitively or socially.

STUDIES OF APHASIA AND OTHER MAPPING TECHNIQUES

More modern approaches to localizing function in the brain date back to Paul Broca 
(1824–1880), who during the early 1860s presented findings at a medical conference
that injury to a particular part of the left frontal lobe (the dark blue region shown in 
Figure 2.3) resulted in a particular kind of aphasia, or disruption of expressive language
(Springer & Deutsch, 1998). This brain region has become known as Broca’s area; injury
to this area leads to a kind of aphasia known as Broca’s or nonfluent aphasia, in which the 
person is unable to produce many words or to speak very fluently.

 Photo 2.1: Phrenology 
head. Specific locations 
on the skull were thought 
to correspond to different 
specific abilities.
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