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language but could not produce speech. Others had 
trouble remembering words. Still others could not 
understand language.

A major turning point occurred when Paul 
Broca examined a patient who could understand 
language but could not speak. In 1861, this patient 
was sent to Broca with a much more serious medi-
cal condition and died shortly thereafter. Broca then 
performed an autopsy and reported an abnormality 
in an area on the left side of the frontal lobe. Based 
on a variety of cases, Broca was able to show that lan-
guage is a left hemispheric process and that damage 
to the frontal areas of the left hemisphere results in 
problems in higher executive functions such as judg-
ment, the ability to reflect on a situation, and the 
ability to understand things in an abstract manner 
(Finger, 2000). Today, the area related to language 
production in the left hemisphere is called Broca’s 
area (see Figure 1.11).

In 1874, Carl Wernicke published a paper that 
suggested that language understanding was related 
to the left temporal lobe. He studied patients who 
were unable to comprehend what they heard. At the 
same time, they were able to produce fluent speech, 
although it was incomprehensible and included 
nonexistent words. The specific place in the brain 
identified by Wernicke is now called Wernicke’s 
area (see Figure 1.11). The discoveries of Broca and 
Wernicke helped the scientific community under-
stand that language was made up of different pro-
cesses, including the ability to understand and to 
produce language. Modern case studies show even 
more complicated processes. Texting appears to use 
different parts of the brain than other language pro-
cesses. A 40-year-old man had no trouble reading, 
writing, or understanding language. However, he 
did have problems sending coherent text messages 

on his cell phone. Brain imaging showed that he had had a stroke. A healthy 25-year-old 
woman also showed garbled texting following a stroke (Ravi, Rao, & Klein, 2013).

Throughout his career, John Hughlings Jackson examined the brain from a developmental 
and evolutionary perspective (see Williamson & Allman, 2011). Hughlings Jackson saw the brain 
as composed of three levels. The earliest part of the brain to evolve was the spinal cord and brain 
stem, which controlled the vegetative functions such as breathing, sleep, and temperature con-
trol. The next level to evolve included the basal ganglia, which is connected to various other parts 
of the brain and is involved in movement. The third level to evolve included areas involved in 
higher cortical functions, including thought. It is the task of the higher level to keep the person 
aware of changes in the environment.

Within this framework, Hughlings Jackson suggested principles based partly on evolution-
ary analysis. One important principle is hierarchical integration through inhibitory control. By 
this, he means that the various levels of the brain, such as the brain stem, the limbic system, and 
the neocortex, are able to interact with each other. Further, the type of interaction from the higher 
levels restricts or inhibits the lower levels.

FIGURE 1.10 Gall’s Structure of the Head
Gall’s depiction of functional localization in the brain. Each area of 
the brain was thought to be related to a particular ability such as art, 
humor, curiosity, and even the ability to murder another person.
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