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LATERALIZATION AND LANGUAGE

Chapter Outline

1. Lateralization of Function.

A.
The'brain has two hemispheres; each hemisphere controls the contralateral side of the body. For example, the right hemisphere is connected to sensory and muscles mainly on the left half of the body (the opposite holds true for d 'hemisphere).

B.
Corpus Callosum: A set of axons which allow the two hemispheres to exch, information with one another.

C.
Lateralization: Refers to those behaviors and cognitive abilities that each,her specializes in. For example, language ability is primarily localized in the left

hemisphere.

‑D.
Visual and Auditory Connections to the Hemispheres

1 .
:Lightfrom the, ' right visual field (what is visible at a particular moment) onto the left half of both retinas; this information is then relayed to the li hemisphere. The right half of each retina connects to the right hernisplic sees the left visual field.

2.
Optic chiasm: Point where half of the axons from each eye cross to the side of the brain.

3.
Each ear receives sound waves from one side of the head but each sendq information to both sides of the brain. If the two ears receive different


each hemisphere pays more attention to the ear on the opposite side.

E. Cutting the Corpus Callosum,

I .
Severing the corpus callosum. prevents the sharing of information betwe, hemispheres.

2.
Epileptics sometimes have their corpus callosum severed to prevent epil, seizures from crossing from one hemisphere, to the other. These indivie‑, often referred to as split‑brain people.

Split‑brain people can point to objects with their left hand (but not wi& hand) if visual information is presented from the left visual field to thq# hemisphere. Information presented in the right visual field, thus goi‑n'‑ I hemisphere, allows patients to name or describe what they see.

The two hemispheres of a split‑brain person can process information W of each other. However, the brain eventually learns to use smaller conn' between the left and right hemispheres to avoid conflicts between t

F. The Right Hemisphere

1.
The right hemisphere is capable of understanding simple speech and to, extent written words.

2.
People with right hemisphere damage speak with less than normal infle(, expression, plus they often have trouble interpreting the emotions that o express through their tone of voice.

G Research findings suggest that the right hemisphere is more involved than the left at recognizing whether

 two photographs show the same or different emotions.

4.The left hemisphere is more focused on details and the right hemisphere is better at perceiving overall patterns.

Differences in, hemisphere specialization can be demonstrated in people without brain

damage, but most of these differences are apparent only as averages over large numbers

of people.,

H. Planurn temporale: A section of the temporal cortex (this brain region is larger in the

left rather than the right hemisphere for approximately 65 percent of the population).

1. The corpus callosurn matures slowly over the first 5 to 10 years of human life. Because

the neurons connected by the corpus callosum take years to develop their matureadult

pattern, the behavior of young children sometimes resembles that of split-brain people.

J. People born without a corpus callosum can perform some tasks that split-brain people

fail, possibly due to larger-than-normal hemisphere connections developing elsewhere

in the brain. For example, they can describe what they feel with either hand and what

they see in either visual field. The following two commissures are often larger than

normal in people born without a corpus callosum:

1.Anterior conunissure: Connects the two hemispheres around the anterior parts of the cerebral cortex.

2.Hippocampal commissure: Connects the left hippocampus to the right hippocampus.

11. Evolution and Physiology of Language

A. Human language is unique because of it productivity,, its ability to produce new signals

to represent new ideas.

B. Nonhuman precursors to language

1. Common chimpanzees can not learn to talk but can learn some language skills using American Sign Language or other visual systems. Their use of language related symbols differed from human language in many ways: The chimpanzees seldom used the symbols in new original combinations The chimpanzees used their symbols almost always to make a request, only rarely to describe. The chimpanzees produced requests far better than they seem to understand anyone else's request.

2. Bonobos (Pan paniscus) given language training used symbols in several ways that resemble humans more than resemble common chimpanzees: They understood more than they can produce. They use symbols to name and describe objects even when they are not requesting them. They request items that they do not see. They occasionally use the symbols to describe past events. They frequently make original, creative requests.

3.The reason for the better language skills in the bonobos is unknown but three

reasons have been suggested: Bonobos have more language potential than common chimpanzees

The bonobos trained so far have been very young, unlike the chimpanzees in

other studies.

The bonobos trained so far have learned by observation and imitation rather

than formal language training.

Alex, an African gray parrot, can say a variety of words in conjunction with specific objects. 

Alex's language abilities have caused many to rethink some assumptions about what sort of brain development is necessary for language.

C. Language as a Product of Overall Intelligence

The relationship between brain and brain-to-body ratio is unclear.Many animals have larger brains and 

brain-to-body ratios than human but do not have human language abilities.

Presumably because of a dominant gene, 16 people of normal intelligence within one family have 

severe difficulty with pronunciation, and all other aspects of language. Cases such as this suggest that genetic conditions which affect brain development can impair language without impacting other aspects of intelligence.

Williams syndrome: A rare disorder in which retarded individuals have skillful use of language

 but limited abilities in other regards. This disorder is caused by a deletion of several genes from chromosome 7.

D. An alternate view of the evolution of language is that language evolved as a extra brain

module, called a language acquisition device. This idea is supported by the fact that

children learn language with amazing ease and that children learn language despite the

fact they do not hear enough examples to learn the grammatical structure of language

(this is called the poverty of the stimulus argument).

E. Language has a critical period in that if you don't learn language when you are young,

you will forever be language disadvantaged.

F. Effects of brain damage on language

1.Aphasia: Severe language impairment

2.Broca's area: Small part of the frontal lobe of the left cerebral cortex that when damage leads to language impairments.

3. Broca's aphasia or nonfluent aphasia: A language impairment whose most prominent symptom is a deficit in language production. Caused by damage to, Broca' area and surrounding areas. Patients suffering from Broca's aphasia speak meaningfully but omit pronouns, prepositions, conjunctions, and quantifiers from their own speech; they also have trouble understanding these same kinds of words.

Wernicke's aphasia or fluent aphasia: Damage to Wernicke's Area, near the auditory part of the temporal cortex, 

leads to difficulty comprehending the verbal and written communications of others. Although patients can still speak smoothly, their speech content is often nonsensical.- They also have anomia (difficulty recalling the names of objects).

Language requires the activation of many different areas other than the frontal cortex

 (Broca's area and surrounding regions) and the temporal cortex (Wernicke's area).

Dyslexia: Inability to, read despite adequate vision and intelligence. Many kinds of dyslexia 

exist with different underlying causes.

