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Annotation: If you decipher this abbreviation, you get the following: S -
science, T - technology, E - engineering, A - art and M - mathematics. Translated
from English, it will sound like this: natural sciences, technology, engineering,
creativity, mathematics. Note that these disciplines are becoming the most popular
in the modern world. That is why today the STEAM system is developing as one of
the main trends. STEAM education is based on the application of an interdisciplinary
and applied approach, as well as on the integration of all five disciplines into a single
teaching scheme.
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According to statistics, the level of demand for STEAM-professions has
increased by 17% since 2011, while the demand for ordinary professions has
increased by only 9.8%, which indicates a great demand for this education system
throughout the world. However, what is the reason for such a high demand? In‘many
countries, STEAM education is a priority for several reasons: In the near future, the
world and, consequently, In the distant In the future, we will have professions that

will be associated with technology and high-tech production at the interface with the
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natural sciences; in particular, there will be a great demand for specialists in bio- and
nanotechnology. Professionals will require extensive training and knowledge from
a wide variety of areas of technology, science and engineering [2].

So how does this education system differ from the traditional way of teachi.ng
sciences? STEAM education implies a mixed environment in which students begin
to understand how scientific methods can be applied in practice. Students in this
program, in addition to mathematics and physics, study robotics, which they use to
program and design their own robots. In the classroom, special technological
equipment is used.

At the International Conference “STEAM forward”, which took place in 2014
in Jerusalem, the following statements were made:

Attracting children to STEAM. This education should start from the earliest
preschool age, and therefore it is necessary to introduce programs in kindergartens.

The language of science is English. If you want to study science and be a
scientist, you need to know this language. We need STEAM education programs for
girls. Girls in science, thanks to their neatness, can do things that boys cannot.

Science is fun! Science should be a holiday; it should be exciting and
interesting for students. Thus, the future belongs to technologies, and the future of
technologies belongs to the teachers of the new format, who are devoid of prejudices,
do not accept a formal approach and can “blow the mind” of students with their
knowledge and expand their horizons to infinity.

The future depends on the Great Teachers STEAM!

Today, for many, STEAM stands for innovation and integration in education.
However, the essence of this approach is much deeper, and the prospects are much
larger. In the OMLIOD Lyceum STEAM, training has been introduced for the third
year already. At the stage of implementation, it is very important to understand the
relevance of a new direction, since this is a motivating factor for both students and
teachers. Therefore, first, it is necessary to organize explanatory events about the
features and possibilities of STEAM-approach. It is important to convey to the

participants of the educational process the understanding of STEAM learning as a
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unified system that requires a research approach, the integration of subjects and the
formation of skills applicable in real life.

At first, the lyceum worked closely with the STEAM-center, thereby
adopting experience, developing and approving a phased implementation plan.k In
the first year, chemistry teachers, like the entire staff of the lyceum, had to\get
acquainted in detail with the features and this approach and even change your way
of thinking, giving preference not to templates and algorithms, not learned
technologies and techniques, the aspects of activities in other subjects, since their
integration required close cooperation of subject teachers from various disciplines.
This was especially clearly demonstrated in the development of task modules that
require knowledge of a number of subjects. For example, such as developed model
of an automated greenhouse, taking into account climatic and agro technical factors
(in chemistry lessons - soil analysis, selection fertilizers; on other subjects - the
optimal selection of material, calculation of the area, collection of information about
the growing season, climate, watering, etc.) - to build a prototype of a bridge for our
region from scrap materials (in chemistry lessons - studying the composition of
alloys and anti-corrosion methods for their processing, in other subjects - calculating
physical indicators, a reasonable choice of a place on the map, creativity, choosing
the optimal material, testing for strength, etc.) etc.) - make a menu for a week for am
a pregnant woman, an elderly diabetic, a student with suspected stomach ulcers (in
chemistry lessons - the study of nutrients and trace elements in food, in other subjects
- the study of all medical contraindications and recommendations for food, rational
choice of products, calculation of the daily rate, etc. ) Prepare an advertising video
about a new remedy for dandruff (in chemistry lessons - the composition and
properties of synthetic soap and detergents, other subjects - biology, economics, and
computer science) [4].

The integration of subjects is possible not only in extracurricular activities,
but also within the framework of general education standards. When studying some
topics, you can apply the STEM approach in the classroom, studying any phenomena

and concepts from different focuses.
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For example, during the study of one of the chemical elements, yeu can divide
the class into mini-groups “chemists” (position in the PS, chemical preperties),
"physics™ (physical properties of a simple substance), "biologists” (biolagical and
ecological role), «historians "(history discoveries, application), "technologiSts"
(methods of obtaining). The introduction of elements of the STEAM approach'can
also be implemented as homework. Especially interesting for schoolchildren are
tasks that require the creation of something new, the development of a Start-Up
project or the visualization of an idea. For example, soap making with interesting
design and marketing development. After such activities, all children agree that
STEM is cool and fun. After all, STEM is experiments, scientific experiments,
studies devices of the world and the universe, the creation of their games and their
projects. For the implementation of integrated programs, it is possible to use author's
courses, electives, circles, etc. Our subject teachers have developed courses
"Medical Biology", "Digital Creativity in Chemistry Lessons", "Chemistry around
Us". Additional education is aimed at meeting the needs of students. Therefore,
depending on the interests and desires of students, you can create author's courses of
various orientations. Button interest and captivate children even more, there are not
enough presentations, improvised materials and teacher's stories [5].

For the development of this direction, an excellent material and technical base
has been formed at the lyceum, namely, each room is equipped with interactive
equipment and access to the Internet, a 3D printer, a robotics room with LEGO and
ARDUINO sets have been purchased, a STEM laboratory has been opened,
equipped with tools and equipment necessary for studying engineering, an IT cabinet
Is open with original and full-fledged software on the STEM platform, also the
material equipment was replenished with virtual glasses and high-speed laptops.

Additional equipment is available for scientific research in specialized rooms.
I will dwell on the chemistry classroom. There is - mini digital laboratory -
equipment for studying the topic "Electrolysis™ - an interactive set for studying the
topic "The structure of the atom" with the mobile application "Happy atoms" -

PASCO equipment with basic set of sensors. - Laboratory equipment and glassware
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for experiments and experiments. The use of the above material equipment in
combination with STEAM laboratory tools allows you to master<not enly the
required level of chemical education, but also delve into research activities. Thanks
to this direction, the collection of achievements of the lyceum is annually
replenished with prizes of students in competitions of scientific projects of\the
regional, republican and international level [4]

Of course, the ways of implementing STEM education are not limited to these
opportunities, their prospects are much wider than those described, and today the
degree to which society will be ready for the widespread introduction of innovative
technologies depends on each teacher, his skill and personal interest. With a teacher's
creative approach to STEM teaching, the prospects for student development are
endless.

Usually this term is used to determine the directions, teaching methods, and
the choice of specialties at the university. Now it is also actively used when
determining the type of work, in matters of national security and immigration policy.
This term is most widely used in the United States, was approved by the National
Science Center and is used by many organizations to define scholarships and
development in the field of new technologies, computer science, chemistry, geology,
natural and mathematical sciences, physics and astronomy. Today the term is
common in many countries claiming to be the best in the field of education:
Australia, Canada, Great Britain, China, Hong Kong, Singapore, Turkey and many
others. Funds are created specifically to support STEM areas, public money is
allocated and public and private STEM training centers are opened. How are the
directions of STEM education developed in different countries?

In most developed countries, STEM education is used starting with secondary
education. As a rule, this area of direction has great financial support from the state,
which contributes to the development of a competitive environment in secondary
school so that an increasing number of schoolchildren choose STEM directions for
their future profession. In the USA, depending on the state, there is always a

specialization within STEM education, for example, in California, most of all they
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began to support aerospace, while Colorado has more geology-progsams. Often,
special organizations, large private companies, or government organizations that
need the development of science in a particular area become sponsors for the
development of any sphere in STEM education. For example, this is the natio.na‘l
aerospace service in the United States, which creates special funds to support
students in this direction. In some countries, STEM has an academic focus and
organizations are more likely to focus on improving the quality of STEM teaching
than on increasing student enroliment. This is the trend, for example, in the Middle
East or Turkey.

The most actively promoting STEM countries are the USA, Canada,
Australia, Hong Kong, Finland, Germany, Great Britain, and Sweden. These
countries have special government bodies that focus on the development of STEM
education. By relative choice among undergraduate students, STEM is most widely
spread in Finland, more than 30% of graduates.

Here are some reasons why choosing a STEM destination will give you better
opportunities in the future. According to the data of many educational organizations,
STEM directions are supported by the state by 30 percent or more than other
directions, that is, in the field of science you will have more opportunities The US
Department of Commerce predicts a strong growth in STEM occupations. In
addition, an increase in income for specialists in this area is also predicted. This is
one of the important reasons why most international students are increasingly
choosing STEM areas. STEM directions have more support during their studies,
which means that more conferences and competitions are held, many student funds
and scholarships are organized, and all this will create opportunities for you find
connections and a future place of work faster.
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