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The article discusses the role of body and brain in language learning and teaching,
gives some opinions about its advantages.
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Introduction

The human body is represented point by point in the brain like a map — on so-called
somatotopic maps. How much space is allocated to a certain body part also depends
on what you do with your body. The sensory impressions from different areas of the
body have fixed processing areas in the somatosensory cortex that can be read like a
map. The so-called somatotopic maps are extremely flexible and can be changed, for
example through regular practice of a musical instrument.

The Main Part

After amputations, the area that was assigned to the severed body part takes on new
tasks. At the same time, there is an imbalance of inhibitory and facilitating
mechanisms and stimulus conduction in the cortex. This can also cause phantom pain.
The truth can sometimes be ugly. At first glance, the homunculus is no beauty: the
body is emaciated. Gigantic hands sit on thin arms and the face is dominated by a
tongue and huge lips that protrude far. But the unsightly male illustrates a
fundamental truth about the brain: This is what a human would look like if his body
parts were as big as the brain areas they control.

Mapped point by point: With modern imaging methods, scientists can watch the brain
at work. In such brain scans, the same region always lights up when subjects perform
a movement or are touched: a flat strip of the brain that practically extends from one
temple to the other temple and is called the sensorimotor cortex. In fact, it's two flat
strips right next to each other: the motor cortex, which is responsible for movement,
and next to it the sensory cortex, which processes touch and other senses.

But even within these two bark areas there is an order. Moving outwards on the motor
cortex from the midline that divides the brain into the two hemispheres, in every
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human being the nerve cells that excite the toes come first, then those for the knees,
hips, and shoulders. At the end are the areas that control the eyes, lips, tongue and
jaw. The sensory cortex is organized in a very similar way. Such an ordered mapping
of body areas to specific brain regions is also referred to as somatotopy, the
representation of which as somatotopic maps.

The body surface is mapped point by point in the brain. However, it is not the size of
the body part that is decisive for the size of the respective areas, but how sensitive it
is. "The larger a body part is represented, the more sensitive it is," says Herta Flor,
psychologist at the Central Institute for Mental Health in Mannheim. The reason for
this: If a large cortical area in the brain is responsible for a body part, the stimuli of
this limb, such as the sensitive fingers, can be registered particularly precisely. Body
parts with a high receptor density are often also processed in a large cortical area,
while the abdomen, for example, which is equipped with only a few receptors, only
takes up little space on the somatotopic map. And more nerve cells are assigned to the
movable tongue in the motor cortex than to the nose, whose range of motion is limited.
What happens in the brain when learning? Are there findings from brain research on
how to learn better?

Learning means that behavior changes over time due to environmental conditions. It
is said that a memory for recognition or remembering is created or that a habit is
formed in behavior. Momentary adjustments, for example because of exertion, or
behavioral changes due to maturation or growth, such as voice changes during
puberty, are not understood as learning. The brain sometimes learns according to
different principles than are usual with AI and in artificial, learning networks. In
particular, the mechanisms involved in acquiring knowledge are complicated and will
be explained in more detail later in the Declarative Memory chapter.

A universal neural learning mechanism

Environmental conditions conducive to learning are described in such a way that the
impulse to do something specific is regularly accompanied by a stimulus
(“contingency”). This stimulus or just the expectation of this stimulus subsequently
favors the corresponding activity impulse. For example, the act of consuming a hard
drink can more often be associated with being in good company. Spending time in
good company subsequently promotes the impulse to drink alcohol. After sufficient
learning experience, just the thought of company can awaken the need for alcohol,
especially when such company is missed with regret.

If certain stimuli occur several times, for example when going to one's own place of
work, together with impulses for action, for example the desire for a second breakfast,
this is referred to as contingency. Contingencies always automatically support
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learning processes. Contingencies that are clearly noticeable in a situation are
considered to be particularly conducive to learning. They generate excitations that
reach a simple attention center, the so-called VTA (ventral tegmental area), and cause
the learning input shown in the left figure. Together with a motor area (nucleus
accumbens), the VTA forms the "reward center” (see picture below). Learning also
requires neuronal groups capable of learning that are capable of linking an impulse to
act with a stimulus that occurs regularly but unexpectedly in the situation (startle
signal, reward).

Neuropsychology of contextual learning (classical learning)

An example of classical learning is the following effect: Using a straw, a person gently
blows some air against another person's eye. This will reflexively close the eye briefly.
A ringtone is now switched on briefly during the draft. After a few repetitions, the
eyelid twitches when just the ringtone sounds. The unexpected ringing tone leads to
various initially insignificant excitation processes via long nerve processes in a densely
woven network of the cerebellum. However, the fact that the reflex path for blinking
leads to a nerve tract excitation there at the same time causes an enduring
reinforcement in a hitherto unused connection between the two tracts.
Neuropsychology of learning from success (operant learning)

An example of operant learning is the following effect: A child plays a complicated
computer game in which there are "good" and "bad" moves. A person whom the child
trusts sits next to them and observes the chosen moves. Whenever a good move is
chosen, the person says "Yes." As a result, the child will choose “good” moves more
frequently and more quickly than with a trial and error strategy. Remarkably, learning
is particularly good if the "yes" does not follow every "good" move, but only more
often. Otherwise, the "yes" would gradually be overheard.

The "yes" triggers an automatic expectation of success, which leads to various initially
insignificant excitation processes via long nerve processes in a densely woven network
of the basal nuclei in the brain. However, since the actions for the moves are also
prepared there, other nerve tracts are stimulated at the same time. This leads to an
enduring reinforcement in a hitherto unused connection between two pathways, one
of which is important for behavior and the other for the expectation of success.

Discussion

Humans differ significantly from animals (including monkeys) because they can learn
a great deal. Therefore, psychologists are mainly concerned with what people have
learned and what a particular person could still learn.
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Everyone is well advised to think about their own habits. It is very helpful to be able
to assess your own abilities. If you would like to "be different", that is, if you want to
develop a new habit, there is no way around doing it. You don't have to keep looking
for a reward either. The reward is usually that they make it. Repeated action creates
habits that can become “second” nature. Developing good habits is a prerequisite for
a happy life.

Why can't a pig ride a bike? That's an old joke question. The answer: because it doesn't
have a thumb — for ringing! Apart from such jokes, the thumb leads a rather
inconspicuous existence in everyday life. He is considered rather fat and stupid.
"Roughly speaking" or "pi times thumb" means roughly estimated.

Conclusion

However, this small part of the body is currently undergoing an unprecedented
evolutionary career. British researchers first noticed this ten years ago. They
examined the hands of people in nine world cities and discovered that younger people
had much stronger and more dexterous thumbs than older people. The researchers
saw the intensive use of mobile phones and Gameboys as the reason for this. While
older people often still tap letters and symbols with their fingers, young people do it
with their thumbs — zack, zack, zack. As a result, muscle mass and dexterity increase.
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