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Language is arguable the pinnacle of humanity.  Ever since the beginning of the human race here has been language.  It is the marvelous process of forming thoughts into understandable structures, with the intent of passing them on to others.  Throughout all of this, there is a complex biological process that takes place.  It is through this that language is produced.  However, because of limited accessibility and lack of understanding.  We are just now finding out how the brain processes language.

This is indeed a complex puzzle with many important pieces missing.  Therefore, linguists, neurologists, and others interested in this field often make guesses to fill in the missing areas.  As with any trial and error task, some of the guesses are right, and others are not.  What is language? How does it work? How did it develop? And are there any biological restrictions that keep adults from acquiring a language in the same format that a child does so? With all of these questions, there is more and more immerging research that helps as us we attempt to complete the puzzle.  There definitely are biological routes that we know of along which language travels and that plays into the development and the plasticity of the brain.  And despite the traditional understanding that children have something that adults have lost in the area of language acquisition, the current research may seem to say that the biology is not the problem, as is the manner of acquisition or learning.  But with all of this in mind, we are still missing a lot of good puzzle pieces.

There are several reasons why much of the biological underpinnings of language and its development are still a mystery within the human.  One of the Major reasons this mystery exists is because language is only functional in humans.  Although some animals have some of the same language devises as humans (see Wire Service) only humans can use language to communicate on the higher level of object representation.  Therefore, there can’t be studies done on rats, or dogs or even chimps.  We are restricted to the human population.  


It is also hard to study a healthy brain.  This is because if things are working, they go on largely unhindered.  Much of the current understanding of language development is derived from comparing healthy brains to unhealthy ones.  For instance, is someone is injured, they may lose part of their ability to speak or comprehend language.  Or if there was extreme abuse, an individual may not develop language in the way that healthy children do.  However, it is by such a means of comparison that much of what we know about language is understood.  The main problem with that type of deductive research is that the brain is so complex and interwoven, that nothing is isolated to just one area.  Therefore, it would be hard to isolate and pinpoint the functioning of a healthy brain, when the only thing to compare it to is an abnormal brain (Harvard).


Our ability to see with in healthy brain is indeed improving though.  With the CAT and PET scans, along with EEGs and a few other new insights, much more knowledge is being gathered toward a more scientific and biological understanding of how language is used and developed (Kalat).


With all of this talk about the problems of studying this topic, it may be helpful to define what language is.  Most of it can be boiled down to a very specific and meaningful code.  There are variables (or words) that are representative of many different words, intonations, objects, actions, and properties.  All of these bits of code put together in a meaningful order produce a language (Harvard).  As we put these items together, we are forming neural pathways.  Just about all of language goes on within the cerebral cortex.  And much of the comprehension and production is centered around two major areas.  This ability to use these parts of the brain that produce the complexities of language is indeed one of the major factors in making us separate from anything non-human.


There is also a difference between acquisition and learning.  To acquire something is to pick it up without trying and to use it only when it is transparent.  In humans, our primary language is acquired in this way.  As children and adults, we often don’t consciously think about saying things, we just make use of the language.  Also, there are hundreds of songs that we acquire.  Often times, one can find themselves singing a song they didn’t try to learn.  Rather, he or she just picks them up through exposure.  To learn something however, is more a cognitive process of intentionally trying to learn.  To memorize a phone number, or to practice shooting free throws.  We learn these things.  Both are creating neural pathways, they just go about doing that in different ways.


Children acquire their primary language.  They don’t attempt to do so; rather it is just a natural process of being surrounded by stimuli.  And they speak only when the language is transparent; there is very little effort involved.  In young children, much more is understood then spoken.  All of this happens without conscious interaction (Science News).


Adults, when it comes to language, tend to learn it.  They put a lot of effort into it and they attempt to speak as soon as they can, to help them speed up the language learning process.  They already know what they want to say-because they have the language capabilities already in place from their primary language.  Now all they have to do is translate that thought into the second language.  


When someone learns or acquires a language, be it a child learning his or her primary language, or an adult learning a second language, they begin to see things from that perspective.  It is often said that what is expressed in one language just can’t be done in the same manner with another.  Speaking through a new language is like seeing the world through a new grid or filter So, whether someone acquires or learns his or her new language, they now perceive their interactions and thoughts through a new way of thinking.  However, as we shall see later, there is a difference in the biological track, depending on if someone acquires of learns his or her second language.


So what is really going on in the brain when someone is speaking or just thinking?  There is a biological basis for most of what goes on within the skull; however, our understanding of that is just recently beginning to grow.  There are a number of items that we know for sure.  For instance, we know that the brain is divided into two hemispheres and much of the language processing takes place within the left side.  On the other hand though, there is more and more evidence that the right hemisphere is more active in the language process than originally speculated.  And we have also seen some amazing compensations made in the physiology in regard to brain damage or strokes, although for the purpose of this paper, we won’t spend a lot of time in this area.


Within the left hemisphere, much of the language is processed and developed.  In fact, for about ninety-eight percent of right-handed people, this is the case (Harvard).  There is exception to this rule, but in the case for the vast majority the language center is in the left hemisphere.  Within this side of the brain, there lies both Werknike’s area and Broca’s area.


Housed inside the skulls of most, healthily adults are two areas that control and regulate much of the language understanding and production.  These are known as Wernike’s Area and Broca’s area.  Both are named after the scientist that first understood their respective function.  In the Wernike’s region is where comprehension and thought are in a sense-synthesized.  The language is (processed) and (connected to mental images) that allow us to have understanding (SFBJ).  In other words, this area of the cortex allows us to have understanding of semantics, and connect these concepts to the basic tenants of language.  The information then is passed onto the Broca’s area for the production of the understood thought.


The other primary area in the language process is Broca’s region of the brain.  This area is primarily interested in the production and execution of speech.  There are also signs that some deep grammatical aspects of the language are produced here (NYT).  It is also in the Broca’s area of the brain that the selected words are formatted and suited into comprehensive sentences.  The neural signals are then sent to the muscular control centers for production of this processed thought, via the mouth or the hands.  Only after this process takes place, can we effectively communicate.  It is within these two areas of the brain that much of our language ability is concentrated.


These are the two main areas of the brain that handle language in the left hemisphere.  And for a while, most thought that language was just limited to this hemisphere.  Interestingly enough, there is more research emerging that seems to suggest that the right hemisphere is also involved with the production of language.  In a sense, some research is beginning to suggest that the right hemisphere is indeed very fundamental in the forming of that initial filter.  The left hemisphere is certainly the more analytic side and that which seems to dominate the vast majority of language in the later developments.  However, the right hemisphere seems to be very much a part of the beginning stages (IRAL).


There is also evidence that the right hemisphere gives more of a context to language.  More of the emotional state of the speaker can be picked up here.  Also, humor and metaphor comprehension is believed to take place in the right hemisphere (Harvard).  It is almost as though the right hemisphere provides the context for the analysis of the left hemisphere.  All this to say that the right hemisphere may be much more active in the language process than most people had originally thought.  However, at this point, these findings are done primarily through studies and testing, not through the brain imaging of PET scans or other related devices.


Although there seems to be a built in devise that assists in the process of language learning, not everything is uniform.  In fact, the primary language is not stored the same in everybody’s brain.  Rather there are variations accomplished at childhood in a unique pattern for each person (NYT).


But for the majority of the population, language is primarily given to the left hemisphere during the division of labor when the division of labor takes place.  Within this hemisphere, Wernike’s area, Broca’s area, and a few others locations take most of the responsibility for the language processing and production.  And now more and more research is emerging to suggest the possibility that the right hemisphere is also involved in making language a more holistic outlook.


In the past three decades there has been a much greater search in the area of language development that ever before.  Many well-known people such as Norm Chomsky and Stephen Krashen have led this.  However, as this research has gone on, there also has emerged considerable disagreement and argument over many of the basic tenants of language acquisition.  The result of this is that at this point there are many different theories on how the brain processes language and how people acquire or learn this skill of sorts.


Infants acquire their primary language at about the same time all over the world.  Because of this, there has to be some sort of biological prewriting or inborn similarities, or there would be much more variation in this initial process.  Not many people would make the case that environment has nothing to do with the language acquisition process, but it certainly not the only item, and maybe not even the most important item to be viewed in the understanding of this acquisition process.


Norm Chomsky theorized that children have built into them a language acquisition devise (LAD), Within infants, this enabler them to begin to understand the earliest messages that are coming in (Krashen), long before the infant can communicate or produce language on their own.  There is even evidence that this prewriting allows the young child to distinguish between meaningless sounds and critical elements of their primary language (Science).


“Children are equipped with feature detectors, i.e. highly specialized perceptive filters that process postnatal stimuli according to their preprogramming” (ERIC).  If language is just neural pathways, then it would make sense that most children learn to speak by the age of two.  Because, by the age of two, people have reached their peak of synaptic density (ERIC).  From this point on, they begin to process and organize what is already there, rather than continuing to make the density greater.


These perceptive filters (largely the work of the processing in Wernike’s area) can take up to five years to develop.  The exposure to the language doesn’t seem to be the most important variable with the acquisition process, but rather the complexity of the language.  (ERIC) For instance, it would seemingly take much longer to build a filter for Chinese or Japanese - a much more complex language-then for something like Swahili-a much more basic basic language.  But it is through these filters that we all acquired our language.  And as an adult gains a new language-either through acquisition or learning, a new filter is being developed.  This filter is not so much a tangible item, but rather a set of mental pathways through which language runs.  Wernike’s area and Broca’s area are two of the main stops along this route as words come in one’s ears, through the cortex, and out the mouth.  This process is known as communication of language.


With all of this addressed, is there a biological reason that adults cannot acquire a second language the way a child acquires their primary language?  That question very heavily debated.  Both camps seem to be pointing to evidence that supports their hypothesis.  There are definitely some physiological differences that are found in the language development and the storage if an adult learns a second language, as opposed to the acquisition of a child.   (And this raises questions as to whether the differences are from the biology or from the differences in the way the language was gained, through (acquisition) or (learning).


In 1967 Eric Lenneberg suggested that there is a critical period in which language has to be gained, if it is to be acquired like a child.  He based this on the notion of lateralization within the brain (IRAL).  It is at this time that the brain in essence assigns functions for the different tasks, a division of labor.  It is through the corpus callosum that electrical and chemical impulses are sent, resulting in communication within the brain (Kalat).  In this sense a filter or a grid are developed, by which you come to understand and perceive the world.


Lenneberg stated that the critical period for language learning had to be from birth to puberty.  He claimed that it is at this time that the brain completes it lateralization effects.  It is within this time period that the brain organizes the tasks that need to be carried out by the individual.  Language is just one of the tasks that gets assigned.  He based his critical period hypothesis on a large population of people who suffered from aphasia—the loss of a person’s ability to produce speech, either completely or partially.  If there is damage done before puberty, Lenneberg observed that the language centre could be at least partially transferred to the right hemisphere, the typically non-verbal side.  Others have noted this as well (Brown University).  However, if this happens after puberty, Lenneberg noticed that the damage was irreversible.  He concluded that this was because of lateralization, and therefore developed the “critical period” hypothesis (IRAL).


A decade later, Krashen later modified this by saying that the critical age is more around the age of five or six.  He found that this was primarily due to a loss in neuroplasticity (IRAL).  Therefore, it is not only before puberty, but also much earlier that a person’s brain assigns language to the different parts of the brain.  In the vast majority, the left hemisphere is chosen.  And this is the case in men more often then in women (Kalat).


Krashen’s work was followed by Lamendella, who stated there were two hierarchal systems for learning a language.  The first is before the plasticity of the brain takes place, or the critical period.  If the learning of a language takes place after the age of five, then according to Lamendella, it is a second language.  The first of the hierarchies is known as the communication hierarchy, and the second is known as the cognitive hierarchy.  However, if a second language is gained through a natural means, it is stored in the communication hierarchy; whereas, if a second language is gained is gained through a tutoring means, then it is placed within the cognitive hierarchy.  These two hierarchies are stored in different areas of the brain and in different ways.  However, the differences were not specified by Lamendella.  This then takes vs back to acquisition versus learning (IRAL).


About twenty years later these differences were pinpointed with more neurological accuracy.  In an adult learning a language through a traditional method of learning, a second language is stored in a different location than the primary language.  There a was recent study done on the difference between people who had learned a language (other than their mother tongue) before the critical period, and those who learned a second language after the critical period—five or six years of age.  The first group had a uniform Wernike’s area as well as a uniform Broca’s area.  The two languages were learned together and did indeed share the neural tissues.  The second group had a uniform Wernike’s area for the two different languages, but had distinct division in Broca’s area.  The conclusion was that if someone learned a second language after the critical period, it would be stored in a different part of Broca’s area than his or her primary language (The NYT).


Because of the production of a language before the acquired filter is complete, there seems to be a split that occurs in the Broca’s area.  This would make sense because after all, it is in the Broca’s area of the brain that the production of language occurs.  It therefore may be hypothetically possible not to split the storage of the Broca’s area if production of this second language doesn’t take place until after the filter is already in place.  In other words, if an adult is able to—and indeed does acquire a second language, as opposed to learning it, it may have the same effect as acquiring that language before the critical period.  The problem may not be in the biology, but rather in the method of learning.


So if the second language is stored in a different part of Broca’s area, is this because it is inevitably done this way—being past the critical period, or is this rather because the production of the second language was done through the primary language’s filter?


Traditionally, most people would state that it is because of the biological plasticity that takes place during lateralization.  This is the most commonly held view.  It is known that a learned language after the critical period is stored differently.  Not just the whole language, but even a distinction is made in nouns and verbs, as well as a difference between the spoken and written facets of language (WSJ) There is a good bit of evidence that points this way, some of if however, being antidotal.


However, there have been others that have done follow up research on Lenneberg’s research and have not found the evidence to be nearly as conclusive.  Thomas Scovel found that the critical period dealt primarily with the acquisition of pronunciation than anything else.  He also stated that


“Perhaps the most exhaustive critique of this [critical period] hypothesis comes from the pen of Thomas Scovel who, in 1988, reviewed the extensive body of research evidence assessing the critical period and came to the conclusion that there are no clear-cut findings to suggest biological constraints on language acquisition, but rather psychological ones such as motivation, cognitive styles, and affective variables.” (IRAL).


So, just because the brain goes through a stage of lateralization, this may refer more to the assigning of tasks than to the disallowing of language acquisition to continue to take place as it naturally does in a child.


If indeed adults can still acquire language in the same manner that a child does, this could revolutionize the way we teach language.  Instead of teaching in a manner that requires learning, it would seem superior (if indeed there is a benefit to having a uniform Broca’s area) to teach a second language the way a child acquires his or hers.  A child, mainly through immersion and interaction, accomplishes this.  Then the second language will be acquired and the second language filter will develop on its own, as opposed to being seen through one’s primary language filter.


But until we get more evidence and more brain scans are run, much of this speculation will remain this way.  All of this must also be run through our understanding, that there are still a lot of missing puzzle pieces that should be uncovered as the years go on.  Until then, we can more fully appreciate what we have and continue to learn and acquire all sorts of different skills, language just being one of them.
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