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The purpose of the research: theoretical substantiation and
experimental study of the influence of mental arithmetic on the development
of human intellectual abilities.

Hypothesis: systematic classes in mental arithmetic contribute to the
development of non-verbal intelligence, in particular analytical and synthetic
activity, regardless of the age category of students, in particular, it improves
memory, increases concentration of attention, develops logical-analytical and
imaginative thinking and increasing the speed of information processing.

The features of such a hypothesis are the expansion of age limits, the
universality of influence and includes the aspect of analytical and synthetic
activity.

Statement of the problem in a general form.

In the modern world, there is a growing need for the comprehensive
development of human cognitive abilities, in particular such components as
analytical and synthetic thinking, the ability to quickly process information and
make decisions. However, the education system in many countries remains
largely focused on the development of the left hemisphere of the brain, which
is responsible for logic, analysis and verbal information. This leads to
insufficient use of the potential of the right hemisphere, which is responsible
for imaginative thinking, imagination and creativity. As a result of such an
imbalance, the intellectual potential of a person is not fully realized.

Mental arithmetic is a unique technique that aims at the harmonious
development of both hemispheres of the brain by performing calculations in
the visual imagination with the help of an imaginary abacus at any age. During
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classes, cognitive processes such as concentration, memory, speed of thinking
and visualization are actively stimulated.

The study of the impact of mental arithmetic on the development of non-
verbal intelligence is particularly important, which includes the ability to
perform analytical and synthetic activities — a fundamental component for
effective problem solving in various spheres of activity.

Studies of the development of intelligence in adulthood do exist, and they
demonstrate that intelligence continues to develop even after formal education
has ended. Although most of the early theories of intelligence development,
such as the concept of ]. Piaget focused on childhood and adolescence, modern
approaches consider intelligence as a dynamic system that can change
throughout life. The study of intelligence in adulthood attracted the attention
of many scientists who studied cognitive development, the possibilities of
adaptation of the brain. Here are some key researchers and their contributions:
Raymond Cattel proposed the distinction between fluid and crystallized
intelligence. He came to the conclusion that liquid intelligence (the ability to
adapt, solve new tasks) decreases with age but crystallized intelligence
(accumulated knowledge and experience) increases with age or remains stable
through learning and life experience.

Practical significance. Thus, the research problem consists in
determining the specifics of the influence of systematic mental arithmetic
classes on the development of non-verbal intelligence, in particular analytical
and synthetic activity, in representatives of different age groups. Solving this
problem will allow us to expand our understanding of the possibilities of the
mental arithmetic technique. The reliability and credibility of the research
results is ensured by the methodological validity of the main provisions, the
use of complementary methods, adequate to the purpose, object, subject and
tasks of the research, a sufficient volume of empirical material and the
processing of quantitative data by mathematical and statistical methods.

Mental arithmetic is a system of teaching quick mathematical calculations
in the mind using an imaginary calculator (abacus). Mental arithmetic has
ancient roots that originate in the East, particularly in Asian countries. Its basis
is the traditional abacus (oriental abacus), which has been used for calculations
for thousands of years.

One of the first computing devices was the Chinese suanpan, which
appeared about 2,000 years ago. Its design resembled modern variations of the
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abacus, and it could perform complex calculations, including multiplication,
division, and even square roots.

In Ukraine, mental arithmetic appeared in the 2010s and quickly gained
popularity thanks to private schools that offer this technique as a way to
develop children's intellectual abilities. Mental arithmetic is a symbiosis of
ancient Eastern traditions and modern educational technologies.

Children and adults have been practicing at Discovery Academy for
Smarties since 2015. We have experience working with hundreds of
students.

As a result of the constant work of the teacher, the development of
imagination begins to go in the following directions:

1. At first, the image of the imagination is vague, unclear, then it becomes
more precise and defined.

2. At first, only a few signs are reflected in the image, and then many more,
and significant ones.

3. Processing of images, accumulated ideas is initially insignificant, but
after a few years the student acquires much more knowledge and the image
becomes a generalization and brighter. Students can change the storyline of the
story, introduce conventions, and understand its essence.

4. At first, any image of the imagination requires reliance on a specific
object (when reading and telling a story, for example, reliance on a picture),
and then reliance on a word develops.

Students who master mental arithmetic demonstrate incredible abilities
for fast and accurate calculations. They impress with their concentration,
creativity and ability to think outside the box. And the most important thing is
not only about mathematics. This technique develops a wide range of skills
such as: Speed of thinking: they learn to make instant decisions. Self-
confidence: every successful calculation adds faith in one's own abilities.
Ingenuity and imagination: the abacus stimulates imaginative thinking, which
helps not only to count, but also to solve complex life tasks. Systematics and
discipline: daily exercises form the habit of consistent work in children.

It is a genius that grows out of childhood interest, regular practice and the
support of mentors. And the best thing is that this success opens up new
horizons for their intellectual and personal development.

A number of benefits are important - improvement of attention and
concentration: children and adults who are engaged in mental arithmetic learn
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to focus on tasks, ignoring external stimuli. The ability to simultaneously
process several tasks develops, which improves multitasking.

We researched the results of students living in Ukraine, Germany,
Belgium, and America that mental arithmetic does not just teach counting — it
creates a solid foundation for the development of intellectual abilities that
remain with a person for life. This is real "fitness for the brain"! These mental
arithmetic learners not only contribute to success in mathematics, but also
make it much easier to master the school curriculum in general.

The results of the influence of Mental Arithmetic (MA) in adulthood were
separately monitored, where they came to the following conclusions:

1. Ability to solve new tasks, analyze situations and adapt to new
circumstances. It reaches its peak in early adulthood (20-30 years) and
gradually decreases with age.

2. Accumulated knowledge, experience and skills. This type of intelligence
can be developed even in old age due to learning and life situations.

3. Modern research proves that the brain remains plastic even in
adulthood, that is, it is capable of changes and the formation of new neural
connections under the influence of learning, training and new experiences. This
is the basis for the development of intelligence at any age.

4. Systematic cognitive training, such as mental arithmetic, solving
puzzles, learning new languages, playing musical instruments, etc., can
improve cognitive function in adults and the elderly. For example, working
memory training is associated with improved thinking speed and ability to
solve complex problems.

5. Adulthood is a period when significant life experience is accumulated,
which can stimulate crystallized intelligence. People who are engaged in
professional activities that require analysis, creativity or learning new skills
demonstrate a higher level of intelligence even in old age. Although some
aspects of cognitive ability may decline with age (especially fluid intelligence),
many people maintain a high level of intelligence.

6. Mental exercises, such as doing mental arithmetic, are an effective way
to prevent cognitive decline, including the risk of developing Alzheimer's
disease or dementia. Such classes contribute to the preservation and even
improvement of memory, attention and the ability to solve complex problems.

As a result of the research, we came to the conclusion that Mental
Arithmetic forms students skills that will be needed throughout their lives. This
is flexibility of thinking, the ability to adapt to changes, effectively plan time
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and solve tasks of any complexity. So, quick calculation is only the "tip of the
iceberg". The real value of the method lies in the development of a person's
cognitive and psychological abilities, which make him a successful and
confident person at different ages. Unique methods, such as mental arithmetic,
are promising for the development of analytical and synthetic thinking,
preservation of cognitive function and improvement of the general quality of
life at any age.
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