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Abstract. The digitalization of education is making its own adjustments to the
learning process of students and the learning process of teachers. The STEAM format is
one of the directions that successfully combines digitization, integration, and project activ-
ities. This format is widely discussed by modern educators, psychologists, methodologists,
and teacher-practitioners. STEAM-education, STEAM-technologies, STEAM-courses,
STEAM-methodologies - all this is just a small list of terms with definitions and recom-
mendations for use in the educational process. The presence of ambiguous definitions of
individual terms and the lack of a definition of «<STEAM courses» defined the purpose of
our study - to highlight the components of the educational STEAM environment, to convey
the essence of the process of STEAM courses creation, as well as the objects of material
and technical support. As a result of the study, the article identifies three main components
of STEAM courses: equipment and material and technical base, subjects of the learning
process, and training programs. The equipment and material-technical base are STEAM
resources, which are represented in the form of various constructors, robotics in virtual en-
vironment (virtual laboratories) and real environment. When describing the subjects of the
educational process, a special place is given to the teacher and his competencies in the field
of STEAM technologies, i.e. digital technologies. Curriculum is an important component
of STEAM courses, which determine the content of a particular subject area and the degree
of development of the educational environment in the classroom - STEAM. The relevance
and lack of development of the problem led to the choice of research topic: «Objectives and
conditions of STEAM courses, functions of their material and technical support». The aim
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of the review article: theoretical justification, research of the structure and conditions of
STEAM courses, as well as the functions of their logistical support. Object of the study: the
process of creating STEAM courses. Subject of the study: STEM knowledge as an innova-
tive approach to the formation of research skills.

Keywords: STEAM courses, research, goals, creation conditions, logistics, process
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Annorauus. binim Oepyai uudpraHaplpy OKyWIBUIAPABIH OKY YIepiciHe
KOHE MyFaliMAEpAi OKBITYy YyaepiciHe o3 Tyserynepin enrizeai. STEAM dopmats
— UUQpIaHABIPYbl, MHTETPALMSHBI JKOHE >Ko0anay KbI3METiH COTTI YHIIeCTipeTiH
OarpITTap/IbIH Oipi. byt popMartTel Ka3ipri neparorrap, ICUX0J0rTap, dIiCKEpIIep, MPAKTHK-
MyFajimMjep KeHiHeH TankbUiaiael. STEAM-6imim  O6epy, STEAM-texHomorusiiap,
STEAM-kypcrap, STEAM - onictemenep - OapIbIFbl Ka3ipri Ke3/ie OKy-TopOue Mmporecinae
KOJIJaHyFa apHajJiFaH aHbIKTaMallap MEH YChIHbICTap Oap TEpMUHIEPIIH a3 FaHa Ti3iMi.
XKekxe TepMuHIEpAiH eKIyIITHl aHbIKTaManapblHbIH Oonybl koHe «STEAM xypcrap»
VFBIMBIHBIH aHBIKTAMAChIHBIH O0JIMaybl Oi3/1iH 3epTTEyiMI3iH MaKCaThbIH aHBIKTaJbl —
oimim 6epy STEAM-opTachiHBIH KOMIIOHEHTTepiH Oemin kepcety, STEAM-kypcrapsl,
COH/Iali-aK MaTepUaIIBIK-TEXHUKAIBIK KaMTaMachl3 €Ty OOBEKTUIepiH KYpy IMpoOLeciHiH
MoHIH Oepy. 3eprrey HoTmxeciHae Makanaga STEAM KypcTapblHBIH YIO HeTisri
KOMITOHEHTI KOPCETUITeH: )Ka0/IbIK JKOHE MaTEPHAIIBIK-TEXHUKAJIBIK 0a3a, OKY MPOIECiHIH
cyObekTiIepl, OKbITy Oarmapiamanapbl. JKaOAbIK >KOHE MaTepHaIIbIK-TEXHUKAIBIK
0a3a — Oy BUpTyanabl opTajaa (BUPTyaJAbl 3epTXaHaluap) jKoHEe HaKThl OpTazia dpTypi
KOHCTpYKTOpJap, podoTrorexHuka Typinae yebipuiateia STEAM pecyperapsl. OKy-TopOue
MPOIIECIHIH CyOBEKTIIEpIH CHUIIATTAy KE3iHJE 3epTTeye MyFamimre koHe oHbIH STEAM-
TEXHOJIOTHSIIAPHI, SFHU IU(PIIBIK TEXHOJIOTHUSIIAP CANACHIHAAFBI KY3bIPETTUIIrHE epeKIie
opbiH Oepineni. OkpiTy Oarmapnamanapsl STEAM KypcTapblHBIH MaHBI3IBl Kypamjiac
Oeuiri O0osbin TaOBUIAABI, O Oenriii Oip MOHIIK CAJaHbIH Ma3MYHBIH OHE Ca0aKTarbl
oiiMm Oepy oprackiH — STEAM xo0anay gopekeciH aHbIKTaiIbl. MocelieHiH 63eKTUIiri
MEH JKETKUTIKCI3 1aMybl 3epTTey TaKbIpbIObIH TaHaayabl aHbIKTaabl: «STEAM kypcrapbiH
KYPYAbIH MaKcaTThl MEH HIapTTaphbl, ONapabl MaTepPHAIbIK-TEXHUKAIBIK KAMTaMachl3 €Ty
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¢yukupsiapel». [omy makanaceibig Makcatel: STEAM KypcTapblHBIH KYPBUIBIMBI MEH
LIapPTTapbIH, COHJAN-aK oJap/ibl MaTepUaNAbIK-TEXHUKAIBIK KAMTaMachl3 €Ty QyHKIMsIA-
PBIH TEOPUSUIBIK TYPFBIIAH HETi3aey jkoHe 3epTrey. 3eprrey Hbicanbl: STEAM kypcrapsin
Kypy npoteci. 3eprrey noni: STEM OiniMi 3epTTey NaFabUIapblH KaJIbINITACTBIPYIAFbl UH-
HOBAIIMSIIBIK, TOCLT PETiHIE.

Tyiiin ce3nep: STEAM kypcrapsl, 3epTTeynep, Makcarrap, Kypy IapTTapsl, MaTe-
PHANABIK-TEXHUKAIBIK KAMTaMachl3 €Ty, MPoLece
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Annoranus. [ludppoBmuszarus oOpa3oBaHusI BHOCUT CBOH KOPPEKTHUBHI B YICOHBIH
mporiece ydJamuxcss W Tporiecc oOydenus yumreneir. @opmar STEAM — omHo w3
HaIpaBJIeHUH, YCIENIHO codYeTaroniee B cebe Omu(pPOBKY, WHTETPAIMIO W MPOEKTHYIO
NeATeTLHOCTh. OJTOT (opMaT MIMPOKO OOCYKIACTCS COBPEMEHHBIMH TIEAArOTaMH,
TICUXOJIOTaMH, METOINCTaMH, yuuTesiMU-ipakTukamMu. STEAM-o6pazosanne, STEAM-
texuonorun, STEAM-kypcel, STEAM-mMeTOomoNOTHM — BCE 3TO JIMIIL HEOOIBIIOH
CITUCOK TEPMUHOB C OTIPECNICHUSIMHI U PEKOMEHAIMSIMHE ISl HCIIOJIb30BAaHUS B yUeOHOM
nporecce. Hannane HeomHO3HAYHBIX ONpENENIeHUI OTJENbHBIX TEPMHHOB U OTCYTCTBHE
onpenencHus MOHATHSI «STEAM KypchD» Ompenenuin eidh HaIlero WCCICHOBAHUI —
BBIZICINTh KOMIIOHEHTHI oOpa3oBarenpHoi STEAM-cpensl, mepeaars CyntHOCTh Ipolecca
cozmanus STEAM-KypcoB, a Takke 00BEKTOB MaTepUaTbHO-TEXHUIECKOTO 00eCIIeUeHUSI.
B pesynprare mcciemoBaHMS B CTaThe BBIIEICHBI TPH OCHOBHBIX KOMIIOHEHTa KypPCOB
STEAM: o6opyaoBaHue i MaTepruaIbHO-TEXHIUECcKas 6a3a, CyOBEKTHI y4eOHOTO Iporiecca,
nporpamMmsel 00ydeHus. O6opyaIoBaHNE U MaTepHaIbHO-TEXHIYECcKas 6a3a — 3TO pecypChl
STEAM, koTophle TPENCTaBICHH B BHJAE PA3IMUHBIX KOHCTPYKTOPOB, POOOTOTEXHUKH
B BHPTYaJIIbHOH cpefie (BUPTyalbHBIC JJa0OpaTopun) M peaiabHou cpexe. [Ipm ommcannu
CyOBEKTOB y4eOHO-BOCIIMUTATEILHOTO MPOIIecca 0CO00E MECTO OTBOIAUTCS YUUTEIIO U €T0
KoMrieTeHIusIM B obiactu STEAM-TexHOMOTHH, T. €. MU(PPOBBIX TEXHOJIOTHHA. YUcOHbBIC
MIPOTPAMMBI SIBJISIOTCS BaKHBIM KOMIIOHEHTOM KypcoB STEAM, KOTOpbIE OMpenessioT
coaepKaHue KOHKPETHON MPEeIMETHON 00JIaCTH W CTENEHb pa3pabOTKH 00pa3oBaTEeIbHOMN
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cpeapiBkinacce- STEAM. AKTyaabHOCTb M HEJOCTATOUHOE PA3BUTHE TPOOIIEMBI 00YCIIOBHIIN
BbIOOp TeMbl uccnenoBanus: «Lemn u ycnosus cozmanust STEAM kypcos, GyHKIMM HX
MaTepHaJIbHO-TEXHUUECKOro obecreueHus». Llenb 0030pHON cTaTbu: TEOpEeTHUYECKOE
000CHOBaHME, UCCIICI0BaHUE CTPYKTYpbl U ycioBuil kypcoB STEAM, a taxxke (yHKunit
HX MaTepUaIbHO-TEXHUYECKOTO obecrieueHus. OObEKT MCCIIEAOBAHMS: MPOLIECC CO3AAHUS
kypcoB STEAM. Ilpeamer uccaenoBanud: 3Hanne STEM kak MHHOBAaUMOHHBIA TOIX0[ K
(OPMHUPOBAHUIO HCCIIEA0BATEIbCKUX HABBIKOB.

KiroueBsle ciioBa: STEAM Kypchl, nccaenoBaHus, UENH, YCIOBUS CO3aHuUs, Ma-
TepUanbHO-TEXHUUYECKOE 0OecreueHue, mporece

Introduction

Many people recognize that today education is mainly aimed at successful passing
of exams in the form of tests. Students are “trained” to pass the test for a certain number of
points based on many theoretical data and facts in different subjects. After graduating from
secondary school, pupils often do not understand how all these subjects are related to each
other and how their knowledge of mathematics, physics or any other subject in real life will
benefit them. That is, the arrival of specialists in the world labor market, who cannot provide
the work of highly technical enterprises and make scientific discoveries and achievements
in the areas of science that mankind sorely needs. Therefore, steam courses are currently
gaining such popularity and are growing year after year, and the leading ideas of STEAM
are the integration of subjects into a single field of human knowledge and the mandatory ap-
plication of this unified knowledge in practice. However, despite the popularity of STEAM
knowledge, the fact that it is supported by states from different countries seeking scientific
and technological leadership remains unclear.

The basis for training such specialists should be in the general secondary and higher
education process. Also, to fully integrate the STEAM approach into the educational space,
teachers who know and master the methodology of organizing training in STEAM logic are
required. Therefore, the STEAM course is relevant in the preparation of modern specialists
- future teachers on a competency basis. The interest in STEAM education appeared in the
innovative landscape of modern education system in different countries (Mukhtar, 2018).
Universities were engaged in the development of the STEAM — model of education, gen-
eral secondary schools began experiments with curricula, methodological literature, various
STEAM initiatives, business representatives were based on the implementation of effective
STEAM course projects. Applications called “STEM+" have appeared, which means that
they have additional components:

1. STEAM is knowledge that focuses on the world of art.

2. eSTEM - additional ecology.

3. STEM - additional medicine.

4. STREM - additional robotics, etc.b.

In the article, we adhere to the term STEAM - education, focusing on the creativity
and synthesis of the humanities and social sciences. The current focus on the content of
natural science education will shift from the basic concepts of individual subjects to the de-
velopment of “metamen”, research and engineering practice. The creation of STEM courses
should not be separate from the study of natural sciences, social and humanities, art.

The purpose of the review article is to theoretically justify and investigate the struc-
ture and conditions of the STEAM courses, as well as the functions of their material and
technical support. Research Object: The process of creating STEAM courses.
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Scientific process. The following research methods were used to achieve the goal:

- at the theoretical stage of research: analysis of psychological and pedagogical lit-
erature on research, modeling of the process of formation and creation of STEAM courses.

- qualitative and quantitative analysis of research activities of teachers.

- in the productive and generalization stage: comparison and generalization of re-
sults, systematization, and interpretation of data.

The study of the topic “Organization of STEAM courses” is important in modern
education for several reasons:

1. Preparation for the future work: in the modern world we need more staff with
skills that combine different subject areas. STEAM courses help participants develop mixed
skills, including technical and creative thinking, problem solving, communication and col-
laboration. This makes them competitive and ready for modern work requirements.

2. Development of critical thinking and creativity: STEAM courses contribute to
the development of critical thinking and creative potential of students. They teach partic-
ipants to look at problems from different angles, find unconventional solutions and apply
creative approaches to tasks. This will help to develop innovative abilities and encourage
participants to develop new ideas and concepts.

3. Support for integrated learning: STEAM courses contribute to the integration of
subjects and education. They help participants understand the connection between different
subjects and apply this knowledge in specific situations. Integrated learning develops a deep
understanding of subjects and promotes the development of universal skills that can be used
in different areas of life.

4. Solving complex problems and difficulties: STEAM courses prepare participants
to solve difficult problems and challenges in the future. Training in the STEAM method-
ology will allow to develop system thinking, analysis of complex situations, the ability to
identify connections and causal connections. This will help participants to develop effective
and innovative solutions to various problems.

Key results. The main idea of STEAM is to unite areas that are traditionally con-
sidered separately and to use their interconnected principles, methods to solve specific prob-
lems and tasks. The organization of STEAM courses includes the creation and conduct of
educational programs that combine different aspects of science, technology, engineering,
art, and mathematics. The value of organizing STEAM courses is in the following aspects:

1. Goals and objectives: The main purpose of the STEAM courses is to develop the
comprehensive approach of participants to knowledge and the ability to apply knowledge
in different fields to solve specific problems. The courses set the task of developing critical
thinking, creative thinking, joint skills, problem solving skills, relationships, and other basic
competencies (Johnson et al., 2020).

2. Integration of disciplines: The peculiarity of STEAM courses is the integration
of science, technology, engineering, art, and mathematics. Instead of exploring these areas
separately, they will be integrated into a single training course, where each branch will
complement and interact with others. This will help participants understand how to apply
knowledge and skills in different fields in real life.

3. Project-oriented training: STEAM courses often use a project-oriented teaching
approach. Participants will be able to apply their knowledge and skills in practice by work-
ing on specific or imitation projects. This will help them to develop practical expertise,
creative thinking, problematic thinking and the ability to work in the group.
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4. Interactivity and practical activity: STEAM courses focus on interactivity and
practical activities. Participants will be able to conduct experiments, create models, pro-
gram, design and create artificial objects.

5. Research approach: STEAM courses stimulate a research approach to teaching.
Participants will face specific questions and challenges, their task is to conduct research,
collect data, analyze and summarize information. This will develop their skills in self-study,
critical thinking and informed decision-making.

6. Group work: STEAM courses actively attract group work items. Participants
often work in groups, solve tasks together, develop projects and exchange knowledge and
ideas, group work contributes to the development of communication skills, leadership, the
ability to listen and respect the opinions of others.

7, Technological support: STEAM courses require appropriate technological sup-
port. This may include computers, modeling and design software, 3D printers, robotic sets,
multimedia tools and other equipment needed for practical lessons and experiments.

8. Active role of the teacher: The teacher in the STEAM courses plays an active
role as a fascilitator and mentor. This will help participants to develop research questions
and objectives, provide support and guidance in the educational process, stimulate creative
thinking and independence. The teacher also evaluates and provides feedback, contributing
to the development of participants.

9. Interaction with the real world: STEAM courses try to establish a connection be-
tween teaching and the real world. Participants will have the opportunity to study and solve
specific problems, implement projects of practical or social importance.

In Kazakhstan, the number of STEAM initiatives in education is growing rapidly. In
general, all initiatives can be grouped in five directions:

- initiatives of individual teachers or school groups.

- private, commercial courses and schools.

- technical (innovation and technical) creative centers.

- resource and training centers at the level of individual structures of the Ministry
of Science and Higher Education of the Republic of Kazakhstan (universities, general sec-
ondary schools).

- initiatives of business representatives.

It is necessary to return to the knowledge of STEAM and explain the main purpose
of this approach. The main objective of “STEAM courses” is to form the following five
main competencies:

1, Conceptual understanding. Participants’ awareness of concepts, relationships,
and operations.

2. Operating freedom. Mastering the skills of the participants in performing differ-
ent operations quickly and flexibly.

3. Strategic competence, which allows participants to see, conceptualize and solve
problems.

4. Adaptive understanding. Development of logical thinking, reflection, explanatory
and proofability.

5. Productive consciousness. The ability to consider a topic useful, valuable, and
profitable (Ospanov, 2016).

Sondyktan, we consider steam courses in two aspects. On the one hand, it is knowl-
edge that allows to implement the principle of personal orientation of the pedagogical pro-
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cess. To implement this principle, it is necessary to identify conditions that ensure that
students with different needs and opportunities have access to the planned results of the
program’s development. On the other hand, this is a separate way of considering individual
characteristics. Defining a course program as a personal trajectory act as its leading charac-
teristic. This interpretation allows us to form our own model of how to achieve certain com-
petencies (Brown, 2018). Considering the formation of the trajectory of private education, it
is necessary to realize psychological, pedagogical and subject knowledge and identify spe-
cific tasks when creating STEAM courses. For this purpose, three main criteria are divided:

1. The first is that the course should be aimed at a specific person who is studying.
This means that the creation of a private educational trajectory within the framework of the
program should consider the potential of the cognitive process.

2. The second criterion predicts the need to compare the opportunities for the devel-
opment of the information and educational environment, that is, modern technologies. This
means that the implementation of the STEAM course is constantly identifying and adjusting
the conditions of rapidchanges in the environment and the tasks that are equal to the pros-
pects for the development of education.

3. The third criterion indicates a careful personal choice of pedagogical technology,
through which the initiated creation of the trajectory of private education is carried out.

In the implementation of these criteria, the creation of the trajectory of private edu-
cation is based on age and psychological characteristics, as well as the differentiation of ac-
tivities depending on the type of activities. At the same time, the course of private education
can be established at different levels, from certain classes to the development of the general
program. For example, within the framework of the STEAM course, when implementing
the educational program “I am a researcher”, a separate course of education will be created
in each lesson. As an example, we give the lessons of “control”. The lesson consists of three
main stages:

1. “Proof” (observation” as a method of scientific research).

2. “Study” and “define” (lesson structure).

The first two stages will be held in all classes of the Invariant and STEAM course.
The creation of private educational routes begins during the “research” period, where each
student can choose the route that works best for him or her, for example:

- Version 1. Consider the finished structure of the lesson — create a graphic of the
lesson.

- Version 2. Prepare the lesson yourself — write down the stages and specifications
of the lesson.

- Version 3. Prepare a copy of the teacher yourself — divide the class into tasks —
create an evaluation system.

If the participant selects version 3, then the next stage for this is “parse” enabled.
At the same time, material and technological support contributes to the development and
implementation of STEAM knowledge in several ways:

- use technologies as a tool for the preparation and organization of STEAM educa-
tion;

- Direct use of digital technologies in the implementation of STEAM-education.

Convergent technologies play a leading role in the creation of private educational
routes for students in the context of STEAM-education (Eszhan, 2019). The purpose of
these projects is:
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- to ensure that students understand the growing role of natural sciences and scien-
tific research in the modern world on the basis of convergence (convergence) of the four
global directions of modern science and technologys;

- formation of skills of safe and effective use of high-tech equipment for accurate
measurements;

- stimulation of interest in obtaining a specialty related to technology and further
work in the areas of modern science in the industry.

At the same time, it is necessary to form the following technological thinking in
accordance with the tetrada:

“The goal — necessity is — method (technology) — results”.

Within the framework of the STEAM courses, the routes of private education will be
created independently during the implementation of the project. For example, they choose
the most interesting service for themselves:

- preparation of leaves and stems as a template (biologists);

- preparation of reagents (chemists);

- illumination / display of images (physics);

- analysis of the results (analytics);

- presentation of results received and project protection.

Thus, you can provide a technological map of steam courses (table 1).

Table 1. Technological map for the implementation of STEAM courses

STEAM Course | Course Driver Service Activities of participants

Stages

Knowledge Updating | Education of participants in subject area | Revitalize the necessary knowledge of
to be revived subjects

Guide Provides instructions for performing | Accept a list of suggested suggestions
tasks

Practical work Monitors the progress of designing prod- | Performs a lesson build, presents the re-
ucts, helps you present the results of the | sults of a completed task
task

Studying the modeling of the STEAM course, it is presented in the form of an inter-
related process starting with the analysis of the object of study (to separate the components
of the object, to study their properties and relationships), to present the resulting information
in the form of schemes, formulas, etc. (Sakenova, 2020). This process will end with a veri-
fication of the model’s compliance with the object under investigation. This whole process
should be presented in the form of a schema (figure 1).
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Figure 1. Schema of steam course modeling process

The objectives of the STEAM courses include the development of creativity, prob-
lem solving, critical thinking, cooperation and technological literacy. These courses will
allow participants to study specific issues, participate in practical activities and apply their
knowledge in natural science, technological, engineering, artistic and mathematical sub-
jects. It is difficult to imagine modern pedagogy and didactics without the use of modeling
methods, so you can provide a description of the STEAM course as well as a learning ser-
vice (figure 2).

Figure 2. STEAM Training Course Specifications
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Based on the description of the STEAM course, you can offer educational programs
that combine different aspects of science, technology, engineering, art and mathematics
(Smith, 2019). That is, creating STEAM courses involves several important milestones:

1. Target audience: find out who the course is intended for. Consider the age group
of participants, the level of education, and the projected level of knowledge;

2. Educational goals: Identify the main goals and expectations that you want to
achieve through the course. Explore what competencies and skills participants should ac-
quire after completing it;

3. Curriculum: develop a detailed curriculum, including all the necessary topics and
modules to be considered during the course. Set the reading order and structure the materials
so that participants can easily track the reading process;

4. Interactive materials: prepare a variety of interactive materials for training, add
the following:

- video lectures;

- presentations;

- interactive tasks;

- visual illustrations;

- demonstrations and other materials to help participants master the subject area
(Baibekova, 2020).

5. Practical tasks: adding practical tasks that allow the participants of the course to
apply what they have received in practice. This can be project work, laboratory research,
programming, creative tasks and other practical tasks;

6. Joint training: stimulation of cooperation and interaction between participants
of the course. Add discussion forums, group tasks, or projects, as well as collaboration and
experience sharing capabilities;

7. Delivery format: decide what format the course will be given. You can choose
an online learning platform where participants can access materials, tasks, and relation-
ships with teachers. Also, face-to-face lessons, BeOMHapIapabIH HEMece SPTYPJIi OKBITY
(opMaTTaphIHBIH KOMOMHAIMSCHIH KapacThIpyFa 00IabT;

8. Experts and teachers: select qualified experts and teachers who will conduct the
course. They need to have deep knowledge of STEAM and experience teaching or working
in the relevant fields;

9. Interactive tools: develop or select appropriate interactive tools that allow par-
ticipants to interact with materials and apply what they have received. It could be virtual
laboratories, modeling, programming, multimedia tools and other technological resources;

10. Support and feedback: provide support and feedback mechanisms for partici-
pants. This may include access to teachers or course assistants, forums for asking and dis-
cussing questions, and a feedback system that allows participants to get constructive feed-
back about their work;

11. Update and support: Provide a course upgrade system so that it stays relevant
over time. Review your materials regularly, make changes that are consistent with the re-
gion’s development and participant feedback.

Accessibility: ensuring the availability of courses for different groups of partici-
pants, including persons with disabilities. Consider universal design principles and, if nec-
essary, provide alternative training formats (Mann, 2019).

Material and technical support for STEAM courses is critical to creating a real and
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exciting learning experience. The functions of material and technical resources include en-
suring access to tools, equipment and technologies related to STEAM and art disciplines,
promoting experimentation and prototypes, collecting and analyzing data, stimulating in-
novation and creativity. encourage their active participation in the educational process. In
addition, in the preparation and direct implementation of STEAM courses in education,
there are several promising areas for the use of digital technologies:

- methods of working with graphics, video, audio content (computer graphics and
its role in the design of STEAM lessons, interactive video, etc.);

- visual communication;

- online services for steam training;

- ways of working with the interactive whiteboard;

- computer modeling;

- laboratory modeling;

- visualization of information;

- digital conversation;

- software for the organization of project training;

- objects-oriented languages;

- virtual experiments.

Thus, the logistical support of STEAM courses plays an important role in ensur-
ing full-fledged training and allows participants to actively interact with the content of the
course, so here are some functions that can provide this:

- Computers and laptops: computers are an integral part of the material and tech-
nical support of STEAM courses. They allow participants to learn software, perform tasks,
conduct research and create projects. Laptops provide flexibility and mobility to work out-
side the classroom or laboratory.

- interactive whiteboard or projector: interactive whiteboard or projector allows ed-
ucators to present materials and interpret concepts visually, interactively. They can also be
used to display software, visualize data, and interact with participants.

-3D printers and scanners: 3D technologies are becoming popular in the steam in-
dustry. 3D printers allow participants to create and print physical models, prototypes and
parts for projects. The scanners allow you to scan specific objects and create their 3D mod-
els for further work.

- robotic sets: robotic sets allow participants to learn and experiment with robotics.
These include robot designers, sensors, microcontrollers and programming, control soft-
ware (Petrova, 2019).

- laboratory equipment: it is important to have the appropriate laboratory equip-
ment for the implementation of experiments and practical tasks. This may include micro-
scopes, chemical reagents, electronic components, measuring instruments and other special
domain-related equipment.

- multimedia resources: Multimedia resources are an important component of the
material and technical support of STEAM courses. This can be access to online databases,
electronic libraries, video recordings, audio recordings, interactive educational programs,
and other digital content that enriches the learning process, providing participants with ad-
ditional learning and research materials.

- Interactive input devices: Depending on the direction of the STEAM course, you
can use interactive input devices such as tablets, stylus, or special peripheral devices. They
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allow participants to create digital graphics, programming, work with graphics and visualize
concepts (Maimataeva, 2022)

- Software: STEAM courses may require the use of specific software. This can be
modeling and design, programming, data visualization, image and audio editing software,
and other tools specific to a specific domain.

- Internet connection: reliable and fast Internet communication is necessary to pro-
vide access to online resources, interaction with web applications, exchange of information
and communication between participants and teachers.

- communication tools: You can use communication tools such as video conferenc-
ing, chats, email, forums, and file-sharing platforms to ensure effective course communi-
cation. They allow participants to ask questions, discuss topics, work together and receive
support from teachers and colleagues.

It should be remembered that the material and technical support of STEAM courses
must be adapted and in accordance with the specifics of the subject area, the level of training
and the needs of the participants. In order to successfully implement STEAM courses, cer-
tain conditions must be met, which include the development of a comprehensive curriculum
for teachers, administrators and policymakers, coordination of cooperation and efforts to
provide sufficient resources, funding and professional development opportunities for teach-
ers, and effective teaching strategies such as project-based learning, demand-based learning
and technology integration are interesting and interactive reading plays acrucial role in the
creation of a center.

Conclusion

Based on all of the above, we can conclude that the organization of STEAM courses
and the use of its technology in the learning process will effectively influence the formation
of research skills. At the same time, considering STEAM courses, the formation of these
skills will allow fulfilling the demand of the state and social society for future highly qual-
ified specialists in technical direction, increase the interest of modern youth in engineering
professions, significantly improve the quality of education and prepare students for real
life. The STEAM course does not always yield the result, and creative ideas do not always
emerge in the process of new learning, or the final material product is produced. Perhaps
because of the course, the researcher comes up with a new original idea, so it can be consid-
ered an educational product. Such values can complement the bank of ideas used in the ed-
ucational process. The objectives of the STEAM courses are related to the development of
critical skills and the promotion of interdisciplinary learning, which require suitable support
conditions such as a well-thought-out curriculum, professional development of teachers and
appropriate resources, material and technical support plays a crucial role in creating interest-
ing learning experience, creating conditions for practical action, and stimulating innovation.
Using STEAM knowledge, educational institutions can allow participants to be ready for
the future, solve complex problems and contribute to scientific and technological progress.

STEAM technologies create a rich educational environment in which the student
participates more in the learning process, becoming an active subject of learning rather than
a passive observer of the process. The educational environment of the STEAM course cre-
ates special conditions for the development of cooperation and communication skills. They
learn how to communicate productively with teachers, teachers, partners in project work.
The organizational aspect of the model should allow to adjust in the process of implement-
ing individual trajectories at each stage of the work in the case of changing the configuration

230



Reports of the Academy of Sciences of the Republic of Kazakhstan

of needs and the need to set new learning, research, or design tasks.
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