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Abstract
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The development of education worldwide is recognized as one of the most
urgent tasks. Education serves as the foundation that determines the spiritual-
cultural life and socio-economic progress of every country. In the modern
education paradigm, special attention is paid to forming subject-specific
competencies in students based on STEAM education technology, taking into
account each student's individual development opportunities. This includes
fostering qualities such as independent thinking, creativity, innovation, initiative,
and the ability to quickly engage in communication. In turn, this creates the need to
improve the methodological foundations of forming scientific literacy in students
during technology lessons in general education schools through a comprehensive
approach.

Today, in our country, the development of the technology field, its role in our
lives, and the increasing demand for training qualified specialists who thoroughly
know the subject are driving factors. There is a perceived need to develop new
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innovative approaches in teaching that enhance creative thinking and practical
activity in general education school students, allow integrative approaches linking
acquired scientific knowledge to daily life, increase interest in lessons, and
incorporate project-based, demonstrative, and practical activities.

Globally, great attention is being paid to enhancing students' scientific
worldview in subjects, particularly aligning students' knowledge levels in
technology education with international standards and determining the
effectiveness indicators of modern educational programs. Therefore, special focus is
placed on STEAM education technology as an effective tool for forming scientific
literacy in students. This education technology serves to develop scientific,
technological, constructive, artistic-aesthetic, and mathematical competencies in
students. This requires the application of STEAM education technology in
technology subject lessons to form a scientific worldview in students.

STEAM education technology manifests in interpreting (from Latin:
explaining, interpreting) a special educational environment that directs students
toward scientific research, technical creativity, and project activities based on an
integrative approach. Sciences and technologies are interpreted through
engineering and art, all understood via mathematical elements.

S - Sciences - A collection of sciences related to the living and non-living
nature, phenomena, and laws of the surrounding external world. It reflects precise
knowledge about everything that truly exists in society. It involves expanding and
deepening connections between sciences, society, and production, and
strengthening attention to the human factor in solving modern societal problems.

T - Technology - The creation of something new in the environment or
changing existing conditions by humans to satisfy needs and desires. As known,
throughout history, people have created new technologies to meet their needs and
wants. Most modern technologies are products of natural sciences and engineering
fields, with technological tools actively used in both major areas.

E - Engineering - The knowledge of designing objects, processes, and systems
used to meet human needs, integrating parts into a whole. It views the world as an
integrated system, involving the design of its parts and problem-solving processes.
Engineering is the art of applying scientific, economic, and social knowledge to
practice in constructing structures, machines, devices, systems, and materials.
Engineers, as practitioners, use knowledge from sciences, mathematics,
technological tools, and art as the basis of design activity.

A - Art - Humans' interpretation and mastery of the surrounding world
through music and visual arts, developing their existing creative abilities. As
shown in the image above, "A - Art" was later added to STEM education, reflecting
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the fields within each subject and their activity directions in implementing this
education technology.

M - Mathematics - The science of spatial forms and quantitative relations of
reality. It involves enhancing students' mathematical concepts, operations and their
properties, quantitative and qualitative changes, calculations, and using knowledge
from sciences, engineering, technology, and art in studying geometric shapes.

The main difference between STEM and STEAM is that STEM represents a
modern approach focused on critical thinking and analysis in problem-solving,
forming relevant scientific literacy competencies, while STEAM education
technology serves to develop creative thinking and competencies in linking art to
real-life situations. The learning process is based on the integration of subject
essence - harmonious study of mathematics, physics, informatics, natural sciences,
technology, and robotics. When STEAM technologies are applied, students' critical
thinking and interest in technical subjects develop, preparing them to accept
innovations in life and teaching creative approaches to problematic situations.The
addition of the "R" letter to STEM for robotics expresses educational robotics,
emphasizing the importance of design and simulation (external appearance of
objects) for science and innovation development. Educational robotics is an
interdisciplinary field of teaching school students. Compared to other fields,
robotics provides a more effective opportunity to implement STEAM education
principles. By designing and building robots, students integrate knowledge from
physics, technology, mathematics, cybernetics, ICT, and other subjects, engaging in
innovative scientific-technical creativity. Depending on the application method and
characteristics of developing competencies, STEM uses PBL (Problem-based
learning) - based on studying and analyzing problems. PhBL (Phenomenon-based
learning) manifests as understanding world laws based on studying
phenomena.The above reflections show that although these education technologies
appear in several forms and are similar in content, they enable identifying ways to
unite around specific practical activities for solving researched problems or needs.
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