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Abstract

The article discusses the preparation of future specialists for the use of a STEM laboratory at the initial stage and is
based on determining the effectiveness in accordance with the results of research. Scientific papers, state regulatory
documents and programs that reveal the content of the topic on the issue of training future specialists to use STEM
laboratories in primary education are analyzed. The possibilities of the process of training future specialists to use the
STEM laboratory in primary education are determined.

In the preparation of future primary school specialists, the problem of organizing students’ research activities at a
high level through the development of their creative and intellectual potential is considered. The effective use of the
STEM laboratory in primary school, the effectiveness of the implementation of research activities of students in
teaching using STEM technology has been established.

In order to reveal the research topic, based on the analyzed scientific papers, special surveys were obtained with
the participation of primary school teachers in order to determine the possibility of using STEM laboratory by future
specialists in primary education. In addition, as a result of the theoretical differentiation of scientific papers, the content
and effectiveness of the use of the STEM laboratory in education are methodically determined in the article, and the
possibilities of its’ application are analyzed. The features of STEM education in primary grades are determined.

The scientific novelty lies in the interrelated theoretical and methodological consideration of the possibilities of
preparing future specialists for the use of STEM laboratories in primary education.

Keywords: STEAM, primary education, primary school specialist training.
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BACTAVYBIII BLJIIM BEPY KAFJAWBIHJIA BOJAIIAK MAMAHJIAPIBI
STEM 3EPTXAHACBIH KOJJAHYFA JASIPJIAY

Axoamna

Maxkana Oactaysimra Oonamak mMamaHaapasl STEM 3epTxaHacblH KonmaHyFa maspiiayra OarbITTalbIN, THIMII-
JTiH 3epTTey HOTIKEIEpiHe Ccolfkec aHbIKTayFa HerizgenreH. bacrayemm Oinmim  Oepy skarmaiiblHma Oolamiak
MamaHmapasl STEM 3eprxanacklH  KonmaHyFa jgaspiiay Moceleci OOWBIHINA TaKbIPHII Ma3MYHBIH alllaThH FHEUTBIMA
eHOeKTep, MEMJIEKETTIK HOPMATUBTIK Ky)KaTTap MeH OarjapiiaMaiap TajlJaHFaH.

Bounarrak 0acTaysIin ChIHBIIT MaMaHIAPbIH Jaspiayia OJapAblH IIbFapMAIIbLUIBIK JKOHE 3UATKEPJIK dJCyeTTEpiH
JIAMBITY apKbUTBI OKYIITBITIAP/IBIH 3ePTTEYIITIK iC-OpEKETiH dKOFaphl ICHreiIe YIUBIMAACTBIPY MOceNIeci KapacThIPBUIFaH.
STEM 3eprxaHacelH OacTaybllll CHIHBINTA THIM/I KOJIAaHY, OKYy MEH OKBITY/Ia OKYIIBLIAP/IbIH 3ePTTEYLILUIIK iC-OpeKeTiH
STEM TexHONOrHsChIHBIH KOMETIMEH JKY3ere achlpyAblH THIMALIITT aHbIKTaIIFaH.

3epTTey TaKBIPHIOBIH ally MaKCaTBIHAA TaJJaHFAH FBUIBIMH CHOEKTEepAl Heri3re aisl, Oacraybim Oimim Oepy
KarmaeiHaa Oonamak Mamanmapael STEM 3epTxaHacklH KOJaHy MYMKIHAITIH afKbIHAAy MaKCaThIHAA OacTaybIIl
CBIHBIIT MYFATIMJICPiHiH KaTBICYBIMEH apHaWbl cayalHaMallap aJIbIHBIN, KOPBITHIHABICH MIbIHAPEUTFaH. COHBIMEH KaTap
Makanajga FEUIBIMH €HOCKTEpAi TEOPUSUIBIK capanay HoTwkeciHae STEM 3epTxaHachlH KOJIaHYIBIH Ma3MYHBEI )KOHE
OUTiM axy MeH OuriM OepyJeri THIMIUIT 9ICTeMENiK TYPFBIIaH alKbIHIANBIN, OHBI KOJIaHYIBIH MYMKiHIIKTEpiHE
Tanaay xacayraH. bacraysim ceiabinTapaarsl STEM 6iiM GepyniH epeknienikTepi aiKbIHaFaH.

FoutbiMu KaHanbIiFel — bacrayeimn OimiM Oepy JkarmadipiHma Oosamak Mamanmapasl STEM  3eprxanachin
KOJJaHyFa Jaspilay MYMKIHIIKTEpiH TEOPHSUIBIK >KOHE OJICTEeMENIK TYPFBIAaH e3apa OalIaHBICTHI KapacThIpyAaH
TYpajbl.

Tyiiin ce3nep: STEAM, Gactaysimn 6iniM, GacTaybII CHIHBIIT MAMaHBIH Jaspiay.
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MNOATI'OTOBKA bYAYIIUX CHEHHAJIMCTOB K UCITIOJIb30BAHUIO STEM
JIABOPATOPUU B HAYAJIBHOM OBPA30OBAHUH

Annomayus

B crathe paccmaTpuBaeTCs MOATOTOBKA OYAYIIHX CIIEIHATHCTOB K mcrons3oBanuio STEM-nmabopatopun Ha
HayaJIbHOM IIKOJE WM OCHOBaHA Ha ONpeIe’eHUH 3(P(PEKTUBHOCTH B COOTBETCTBHU C pE3YJbTaTaMH HCCIICJOBAHHU.
[Ipoananu3upoBaHbl HAay4YHBIE TPY/bl, TOCYJapCTBEHHbIE HOPMAaTHUBHBIE JOKYMEHTHI M IPOTPaMMBI, PacKphIBAIOLIHNE
coJiep)KaHHe TEMBI 110 BOTIPOCY MOJATOTOBKH OYAYIIUX CHEUUaINCTOB K npuMeneHuto STEM-naboparopun B yclnoBUsIX
HavasibHOTO 0OpaszoBanust. OrmpesenaeHsl BO3MOXKHOCTH IPOIECCa MOATOTOBKM — OyIyIIMX —CIELHAINCTOB K
ucnonb3oBanuio nadoparopurt STEM B ycnoBusix HauyabHOTO 00pa3oBaHUsL.

B nmoxaroroBke Oynymux CHENMaNMCTOB HadaldbHBIX KIJIACCOB paccMaTpuUBaeTcs MpobiieMa OpraHu3aluu
HCCIIEOBATEIbCKON JIESTENPHOCTH YYAIIMXCsl Ha BBICOKOM YPOBHE 4epe3 Pa3BUTHE HX TBOPUYECKOTO M HMHTEIUICK-
TyallbHOTO TOTeHNHama. YcTaHoBIeHO 3¢ddektuBHOEC wmcmonp3oBanne STEM-nmaGopaTopun B HadalbHOW IIKOJE,
3¢ PEKTUBHOCTh OCYIIECTBICHHUS HCCIEIOBATENbCKOW NEATENbHOCTH ydammxcs B oOydeHun ¢ nomomnipio STEM-
TEXHOJIOTHH.

B mensix packphITHS TeMbl HCCIEIOBaHMSA, UCXOMAS U3 NPOAHATM3HPOBAHHBIX HAYYHBIX TPYZOB, OBUIN HOJydYCHBI
cHenManbHbIe ONPOCH ¢ yYacTHEM Y4HUTeNleH HadalIbHBIX KJIACCOB C LIENbIO OMPEAETICHUS BO3MOXHOCTH HCIIOJIb30BaHUS
STEM-nabopatopuu OyaylmuMH CHCIHATMCTAMH B YCIOBHSIX HadaabHOTO oOpa3oBaHus. Kpome Toro, B cTatbe B
pe3yibTare TeopeTHYeCKOW audQepeHiraniy Hay4yHbIX pabOT METOIWYECKH OIpeNeNieHbl COIEp)KaHue |
a¢dexTHBHOCTh HUcnonb3oBanus STEM-nabopatopun B 00pa3oBaHWH, IPOBEACH aHAIN3 BO3MOXXKHOCTEH ee
npumenenus. Onpenenenbl ocooeHnoctd STEM-00pazoBanust B Ha4aIbHBIX Kilaccax.

HayuHasi HOBM3Ha 3aKiIIOYaeTCs B B3aUMOCBA3aHHOM TEOPETHKO-METOIOJOTHYECKOM PAacCMOTPEHHH BO3MOXKHOCTEH
TIOATOTOBKH OYAYIINX CIIENHAINCTOB K puMeHeHno STEM-nmabopaToprn B yCIOBHSIX Ha4aJIbHOTO 00pa30BaHMsL.

Karouesblie cioa: STEM, HauanpHOE 00pa3oBaHue, MOJrOTOBKA CIEIUAINCTA HAYaIBHBIX KJIACCOB.

Introduction. Russell Grigg introduces primary teachers to the key principles of good practice
for the early childhood years. These principles include the following:

— understanding that children develop rapidly physically, intellectually, emotionally and
socially in the early years;

—a focus on ensuring that all children feel cared for, safe and valued,;

— reliance on what children already know and can do;

— creating conditions for children to participate in activities shown by adults, as well as for
independent knowledge of the world;

— establishing close contact with other specialists and parents;

— the need to prepare a targeted curriculum that motivates and interests primary school children
to learn [1] .

Based on the developments of this scientist, we come to the conclusion that when implementing
the above principles, it is necessary to professionally master skills of using innovations that future
specialists will need when carrying out research and development work, as well as to prepare
children from an early age for the purposeful implementation of scientific research activities in new
conditions.

At the same time, through the international open online course “Coursera”, which is currently
being implemented in universities, students take additional courses and improve their professional
skills. This, in turn, helps future specialists to further supplement the knowledge acquired at the
university on the topic they have chosen, improve their full-fledged education and become a
professional specialist.

While T.S.Sabyrov studied the psychological characteristics of students' cognitive activity, such
as positive motivation to study, the ability to independently control the progress of their work, as
well as the ability to adapt the acquired knowledge to those that are planned to be obtained in the
future [2], the researcher B.Barsay talks about a new model of higher education, where the
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following aspects gain great importance in the preparation of future primary school teachers and the
formation of their professional and didactic competence:

— preservation and development of human creative abilities;

— transition from structure-centered design to activity-centered design;

— forming a worldview among students based on the multidimensionality of decisions, tolerance
for different points of view and moral responsibility for their actions;

— the development of interdisciplinary connections, the systematization of the concepts
mastered by students, the formation of a unified view of world development;

— implementation in the learning process of the main goals, such as ensuring the coherence and
consistency of the intellectual activity of the contingent of students [3].

Based on the observations made by the authors, we can conclude that future specialists should
be trained so that they can reflect on their activities, choose their strategic direction, plan,
implement and evaluate what they do, and master metadisciplinary skills. In addition, future
primary school specialists should not only acquire new knowledge, but also learn how to
commercialize their research activities and practical developments. This is due to the fact that the
future specialist will be interested in working in a new direction and will be able to plan his future
work only if he sees the results of his work and succeeds.

According to G.K.Nurgaliyeva, the problem of high-quality training of specialists can be
decomposed as follows: deep immersion of students in the subject area of the knowledge being
taught, teaching them how to “enter” the studied field of knowledge; the development of students'
internal needs and progressive interest in the knowledge of the unknown; studying the motivation of
students to the creative side of the chosen profession; determination of abilities and skills,
incentives that form the independent work of students; identification of factors contributing to the
quality of professional training of specialists [4]. Based on the conclusions of the scientist, it is
necessary to determine the issues that should guide the preparation of future specialists for
elementary school at the university, as well as expand the range of subjects offered in the direction
of professionalization and create such conditions for acquiring knowledge in order to ensure the full
education of students.

Taking into account the conclusions of scientific works analyzed above and based on our
practice, we have chosen to study the problem of preparing future specialists for the use of STEM
laboratories in primary education. As part of the study, we opened a modern primary school (STEM
laboratory) at the university, equipped it with special tools, and for the first time we are
implementing in practice metadisciplinary approaches to organizing simple research activities in
primary school.

Basic provisions. In the Republic of Kazakhstan, the training of future specialists of a new
formation, who have fully mastered innovative technologies, is the main key task in the field of
education. That is why today in society there is a demand for the formation in the spirit of
innovation of the competencies of future specialists who can think critically, develop innovation,
freely apply their abilities in the implementation of innovative research and methods of
commercialization of scientific developments.

In the Law of the Republic of Kazakhstan “On Education”, the main task of the education
system is “creation of the necessary conditions for obtaining a quality education aimed at the
formation, development and professional development of a person based on national and universal
values, achievements of science and practice”, as well as “development of the creative, spiritual and
physical capabilities of the individual, the formation of solid foundations of morality and a healthy
lifestyle, enrichment of the intellect by creating conditions for the development of individuality”
(The Law of the Republic of Kazakhstan "On Education”, 2007).

The conclusion from this allows to comprehend that, in accordance with the demands of
modern society, future primary school teachers must practice the use of innovative technologies and
research, commercialization methods in their professional activities, identify positive changes and
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trends in education and training, become versatile professionals who can use their competencies in
the educational process.

Material and methods: One of the relevant prerequisites is the introduction of STEM
technologies into the educational process and the use of a scientific and methodological base in the
form of a large-scale platform that meets the challenges of the modern industrial-digital era of
human society, such as innovative and modern trends that exist in education. Although the goals
and objectives of the information and educational sphere of all states are philosophically and
culturally different, the directions and trends are similar. We can describe them like this:

— democratization of education, i.e. access to education;

— the sequence and presentation of its stages and levels;

— independence and individual approach;

— education for all; getting an education;

— significant influence of socio-economic factors;

— expanding the range of educational and organizational activities;

—aimed at the satisfaction and development of comprehensive interests;

— students' abilities;

— expansion of the market of educational services;

— expansion of the network of higher education;

— valuable financing of education in the developed countries of the world;

— constant updating and correction of education;

— programs;

— increasing interest in talent and ability development;

— search for additional resources for inclusive education.

Figure 1 below shows graphical representation of the purpose of the STEM approach.

This research-based
curriculum lays the

Building foundation for STEM
sustainable global education, which includes
connections science, engineering,

between school, technology, and
society and work mathematical literacy

\ \ ) \

Promote the
development of
literacy and
competitiveness

Figure 1. Purpose of the STEM approach

Education is a very conservative area, which must change in accordance with today’s reality of
life. This is understood all over the world, so STEM education is trending for a reason. Figure 2
presents the image of STEM as a factor influencing divergent thinking.
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Figure 2. STEM as a factor influencing unique thinking

The benefits of STEM education include the following factors: higher education is becoming an
area of intensive funding;

— Grants for the implementation of technological projects for schools;

— STEM may be the broadest skill segment;

— Professional development;

— Technologies for teaching STEM subjects;

— STEM technology means creating a learning environment;

— Allows students to be active;

— Students remember well what they have learned by participating;

— STEM technology requires students to have great abilities;

— Critical thinking, teamwork;

— Ability to work independently;

— Promoting the development of interest in the STEM direction of education.

Table 1 below demonstrates the scope of STEM technology.

1 Table. The scope of STEM technology

No Technology Area of application

1 STEM Future primary school specialists have learned to commercialize their
research activities and practical knowledge. In the process of learning
and teaching, they practice the use of innovative methods of research
and commercialization in their professional activities, form the first
scientific understanding in primary school students and train them to
conduct systematic research.

2 STEM This technology makes it possible to apply research activities in any
situation of teaching and acquiring knowledge. The educational
process is based on the use of metadisciplinary and project
approaches, innovations used in the performance of scientific and
development work.

In her scientific article “The impact of Covid-19 on the assessment of the use of smartphone
applications in STEM education” Irina Ikonnikova examined the impact of the use of smartphone
applications in STEM education during the Covid-19 period. First, the loss of access to educational
materials and resources in the educational environment puts students at a disadvantage, especially in
STEM subjects. On the other hand, although sufficient use of digital technologies may solve the
problem, the researchers emphasize that there is a risk of reducing the quality of education.
Experience has shown that smartphones are indeed a useful didactic resource that can influence
student development, improving learning and interpersonal communication between students and
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teachers. With a mobile phone, students can visualize content, give examples, and explore
phenomena, search for additional information, perform calculations, quickly share knowledge, and
establish a collaborative connection with the teacher in real time — he defined the importance of
STEM education [5].

There is a huge potential of STEM technology (Science, Technology, Engineering,
Mathematics), which provides a metadisciplinary study of subjects based on the natural sciences
considered in elementary school. STEM is based on a metadisciplinary approach: science,
technology, engineering, mathematics are not taught separately. STEM teaches to consider
problems as a whole and in relation to each other to solve specific technological problems.

We present a metadisciplinary approach to analyze the key components of STEM education
across four specific disciplines. STEM is an integrator of four components. S — science, T —
technology, E — engineering, M — mathematics. Scientific understanding of STEM — develops the
mental activity, cognitive and creative potential of the student by obtaining scientific information
related to the problem under consideration. (STEM) technology (technology) is the human process
of creating useful products and services. The product of the invention is the result of purposeful
human activity. This component is a natural substance that a person acts on in the labor process, or
an information substance processed by a person in the process of intellectual labor. In our opinion,
technology is a continuous activity of students aimed at the transformation of matter, energy,
information and creation, the study of these processes to meet human needs. The next component of
STEM educational technology is electronic engineering. The engineering component shows its
abilities in computer or model (poster) modeling and creation of the main accented object or subject
for each topic of teaching natural science in primary grades. The word “engineer” in Latin means
“to make”, which is “to create”, “to invent”, “to implement”. The M-mathematics component of
STEM education is the most important and complements the integrated knowledge in all
components [6].

Among the prospects for the development of STEM education, there are three main areas:
personalization of education, emphasis on project thinking and teamwork. According to Figure 3,
there is a plan for introducing STEM elements into educational programs.

. Development

of mathematical

Scientific modeling
innovation

Advanced technologies for
the implementation of the
new educational policy

Active use of STEM
education

Figure 3. Plan for introducing STEM elements into educational programs

According to G.S.Tulentaeva, Z.T.Seylova and K.M.Berkimbayev, STEAM education (science,
technology, engineering, art and mathematics) is aimed at developing students the competencies
necessary for success in the modern world. The authors also note that this work is in full swing in
the content and programs of education in the primary education system, in the writing and
implementation of textbooks [7].
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STEM should become part of educational programs not only in universities, but also in schools.
This will help create a unified system for preparing a person for life, improve the efficiency of
education, and the competitiveness of domestic science and industry on the world stage.

From this point of view, the issue of using the STEM laboratory in the training of primary
school specialists in higher education institutions is one of the most important issues requiring
scientific research. The reason is that, although the current primary school textbooks provide
learning tasks aimed at shaping students’ research activities, it is widely known that primary school
teachers do not get used to their level due to insufficient preparation for students’ research activities
and the lack of special equipment. Table 2 below summarizes the content of curriculum for one of
elementary school subjects (The educational program on the subjects of "natural science” in
primary grades within the framework of updating the content of secondary education of the
Republic of Kazakhstan, 2016) [8].

2 Table. The content of the “Natural Science” subject curriculum in elementary school

Curriculum for “Natural Science” subject
It is aimed at forming the basis for teaching the subjects “Biology”, “Geography”, “Chemistry”,
“Physics” in secondary school, developing the ability to use the acquired knowledge to explain,
describe and predict natural phenomena and processes encountered in everyday life (at home, in
school, in nature).
The purpose of the curriculum for “Natural Science” subject in elementary school

Development of the basis of knowledge about the image of the world from the point of view of
modern natural science and the development of research skills and abilities of students.

Tasks of the discipline
— Development of the basis for research activities, thinking, communication skills and abilities.
— Acquaintance with important ideas and achievements of natural science, which have made a
significant contribution to the development of engineering and technology.
— Mastering the skills of applying the acquired knowledge to explain the phenomena of the
surrounding world and obtaining important and vital information from the point of view of natural
science and various sources of information.
— Development of intellectual, creative abilities, the ability to think critically in the process of simple
research, analysis of phenomena, obtaining and interpreting natural and scientific information.
— Understanding the laws of nature and raising confidence in the possibility of using natural science
achievements for the development of civilization and improving the quality of life.
— Development of skills in the application of natural science knowledge to ensure life safety in
everyday life, the competent use of modern technologies, health and environmental protection.

STEM skills are essential for students to understand what they are learning and help them solve
real problems and situations. In the following Table 3, we consider the work of scientists who have
studied the STEM problem from different angles.
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3 Table — Characteristics of STEM

Ne Scientists Characteristics of STEM

1 | Alabdulhadi. A. &Faisal. The STEM approach is based on the integration of several
M. (2021) disciplines combined into a new and unified form [9].

2 | WidvaW., Rifandi. R. & | Building STEM requires a strategic approach and concept to
Rahmi, Y. L. (2019) mastering STEM skills. The goal of STEM-based education is

to improve four skills in future professionals in science fields.
In particular: scientific skills, technology skills, problem
solving methods and mathematical skills [10].

4 | PermanasariA. (2016) STEM education is a learning of innovation for building XXI
century skills [11].
7 | Lou, Chou, Shih, | Student creativity can be enhanced through STEM [12].

&Chung. (2017)
9 | Thibaut, Ceuppens, et al. | STEM education allows students to significantly improve
(2018) their presentation skills [13].

10| Sigit. D. V., Ristanto, R. | STEM learning model improves students' environmental skills
H., &Mufida, S. N. (2022) | [14].

Primary school students should be taught not only by school textbooks, but also by specialists
working on real projects. Classes in specially organized laboratories help to learn the material and
develop practical skills. In this regard, the place of STEM educational areas is special. STEM
education is based on the use of metadisciplinary approaches in four professional subjects.

Primary school teachers have not fully mastered the methodology of using a modern STEM
laboratory in the development of students' research activities when teaching natural sciences,
mathematics and knowledge of the world in primary school. This situation creates problems
affecting the quality of the education system.

Results and discussion. Teachers of the educational program "pedagogy and methods of
primary education” of the Arkalyk Pedagogical Institute named after ibrai Altynsarin opened a
specially equipped "modern primary school” on the topic "scientific and methodological
foundations of preparing future primary school teachers for the operation of a STEM laboratory".

Within the framework of the project, a special curriculum was developed on the topic “STEM
laboratory in primary education” and provided with methodological complexes on the subject in
order to theoretically and methodically master the organization of student research work in a
modern STEM laboratory, which will be implemented in accordance with the needs of modern
society and elementary school. The following Figure 4 visualizes the characteristics of STEM
education in elementary schools.

Features of STEM education

AT ATy
It combines an |
interdisciplinary
and project-based
approaches based
on the integration ‘

It provides for
integrated learning ‘
by “topics” rather

than by subject ‘

of natural sciences
into technologies
S —— S —

For engineering and mathematics,
their common basis is integration through science

Figure 4. Features of STEM education in elementary school
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In STEM education, an integrated subject line in elementary grades helps us organize its
components. At this stage, skills are developed with scientific and technical knowledge in common
life, teaching critical thinking through STEM components, the ability to solve problems
independently, show leadership in group and pair work, and strengthen motivation for technical
subjects and research skills, etc. e. We will promote the core activities in the field of education.
However, it is clear that almost all of this will show its effectiveness if implemented in science
lessons in primary grades.

The main categories of STEM education are integration, interdisciplinary communication,
scientific knowledge, mathematics, natural sciences. The STEM approach opens up the opportunity
for elementary school students to systematically explore the world, understand the logic of
surrounding phenomena, determine and understand their relationships, learn new, unusual and very
interesting things.

In elementary school students, the expectation of learning something new develops interest and
cognitive activity; the need to identify an interesting task for him, choose ways to solve it and create
an algorithm, the ability to critically evaluate the results — develops an engineering style of thinking;
collective action improves teamwork skills. This approach shows the highest level of self-
improvement of the student, and also gives great opportunities in choosing a profession.

A new approach to STEM education today:

— STEAM (Science, technology, engineering, art and mathematics);

— STREM (Science, technology, robotics, engineering and mathematics).

In elementary grades, the benefits of STEM technology are based on practical areas. In
particular, these are: to increase students' aspirations and interest in STEM in the classroom;
increase the potential of students and the quality of STEM education in the course of their daily
activities; Pedagogical, psychological and methodological support for STEM education
opportunities in primary grades; Building a powerful database using STEM educational
technologies in science classes.

The introduction of STEM education in elementary schools is of great importance:

— increases interest in mathematics and natural sciences;

— helps to gain knowledge in the field of mechanical engineering, robotics, assembly;

— contributes to the early identification of the student's potential and self-determination of their
professional self.

— develops creativity and interaction skills.

One of the main prerequisites for STEM education is learning in small groups. For example,
research projects offered in specially equipped STEM labs for elementary school students are
conducted in a group form. This, in turn, promotes student teamwork, mutual respect and
cooperation, and the development of participation skills. When using STEM technology, we should
observe the following principles:

— use of metadisciplinary approaches;

— developing an understanding of simple scientific research;

— educational materials and specially equipped laboratories, developed taking into account the
age characteristics of students;

—access to the implementation of proposed projects and studies;

— compliance with the rules of corruption;

— student-parent-teacher communication.

As part of the topic of our study, we have analyzed the works of a number of scientists. Foreign
scientists (Breiner et al.,2012) [15] consider STEM as a large-scale system, and domestic scientists
believe that it is a tool for the development of creativity (Ramankulov et al., 2022) [16], association
Sciences (Kazbekova, 2022) [17].

Based on the analyzed scientific papers, in order to reveal the research topic, in order to
determine the possibility of using the STEM laboratory in primary education by future specialists,
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we organized a survey with the participation of primary school teachers in the city of Arkalyk,
Kostanay region. The survey involved 216 primary school teachers as respondents.

The questionnaire “Using the STEM Lab in Primary School” included the following questions:

1. What do you know about STEM?

2. What is the level of organization of work aimed at developing the research activities of
students in elementary school?

3. Does participation in and interest in STEM contribute to the development of students'
academic skills?

4. What is the possibility of using the STEM Lab in elementary school?

5. Have you tried organizing labs in elementary school textbooks using STEM technology?

6. What are your thoughts on using the STEM Lab in elementary school?

The results of the survey “Use of the STEM Lab in Primary School” showed the following.
34.7% of primary school teachers who answered the first question of the survey answered that it
was a technology, 40.3% answered that it was a research method, and 25% did not answer the
question. Graphically, Figure 5 presents the answers to the first question of the survey.

y 25

Technology Research method No answer

B EResponse rate

Figure 5. Chart of results for the first question

The second question was: “What is the level of organization of work aimed at the development
of research activities of students in primary school?”. 80.1% of the answers to this question
indicated that, in some cases, they organize possible training and internships, 19.9% — they organize
the participation of individual talented students in special projects.

10.6% of the answers to the third question “Does participation and interest in STEM improve
student learning skills?” said that it promotes the development of learning skills, 70.1% said that
most teachers have not tried it in practice, and 19.3% did not answer. Figure 6 shows a graphic
representation of the answers to the third question of the survey.
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Figure 6. Statistics of answers to the third question of the questionnaire

Answers to the question “What are the opportunities for using the STEM Lab in elementary
school?” show the following picture: 45.8% believe that this approach has great potential for use in
schools for gifted students, 33.8% say that it should be used as often as possible in schools, 14.4%
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say that special tools for there are no laboratory workers. In addition, 6% of respondents did not
answer this question. The following Figure 7 shows the response data on the fourth question of the
survey.

B Apply in specialized

34% ] schools
m Tze whenever possible
14%
Tools not available
609
Noreply

Figure 7. Statistics of answers to the fourth question of the questionnaire

To the question “Have you tried organizing laboratory work in elementary school textbooks
using STEM technology?” the answers of the respondents were as follows: 9.7% — yes; 90.3% — no.
Therefore, we can conclude that most primary school teachers do not have a complete
understanding of STEM technology.

On the question “What do you think about the use of the STEM Lab in elementary school?”
primary school teachers expressed the following opinion:

— if a special subject is introduced into the training of future primary school teachers in higher
educational institutions, focused on mastering the methodology for using the STEM laboratory;

— if special training seminars and various events are organized to teach how to use the STEM
laboratory in elementary school,

— if special methodological tools and e-learning materials on STEM technology have been
created.

The first and fourth questions of the questionnaire concern teachers' knowledge of STEM
technology; the second and fifth questions prompted teachers to identify opportunities for
implementing STEM technologies in education and training. We concluded that the majority of
those who answered the third question are not motivated to transform the educational material of
the textbook in a new situation. However, teachers’ opinions about the use of the STEM lab in
elementary school express a positive attitude.

The survey conducted above revealed that elementary school teachers have low knowledge
about STEM technology, they have heard about the concept from information sources and have
insufficient information about its possibilities in education and upbringing. Although teachers have
little information about the STEM lab used in elementary school, we have determined that students
systematically plan research activities from elementary school, support continuous integration into
education and training, and are interested in learning about STEM technology by participating in
specially organized professional development courses.

Conclusion. In conclusion, we note that society itself proves the modern need for STEM
educational technologies. This happens because today the implementation of a number of activities
is most important, such as participation in scientific research, expanding the knowledge fund by
including interesting information in it, replenishing mathematical knowledge, and developing
engineering skills through digital knowledge.

The basis of STEM education is a system-active approach for application in independent
research work of students. STEM is a universal, experience-oriented approach that allows
elementary school students to solve problems of any complexity. We especially note that in the
lessons of natural sciences, students can apply their knowledge in practice. Solving any industrial or
domestic problem, they have the opportunity to draw knowledge from many areas. Moreover, in
220




Abau amwvinoazvr Kas¥I1V-y XABAPIIIBICHI «Iledacoeuxa evinvimoapuly cepusicol, Ne3(83),2024 oc.

order for the student to be fully prepared for life and further professional development, in a modern
school it is useful and necessary to collect a fund of scientific knowledge available for everyday
application.
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! Abau amwinoazvl Kazax ynmmoix nedacoeukanvlk ynusepcumemi, Aimamesl K., Kazaxcmarn
2 Onweti Mapeynan amvimoazel Ilaenodap nedazo2ukanvix yHusepcumeni,
llasnooap k., Kazaxcman

BOJAIIAK APHATBI IEJATOT TEPATH MHKJIIO3UBTI JKAFTATIA
"KYMBIC ICTEYTE JANBIHIBIFBIH BAFAJIAY

Anoamna

Makanaga aBTOpiap 3aMaH TaJaNTapblHA COWKeC apHAWbl IMefarorrapisl JaibIHIAy MocenelepiH KapacThIpa
OTHIpa, 9IiCHAMAIIBIK, TYPFBIAA IIETeN )KOHE OTaHABIK FAIBIMIAPBIIBIH OW-TIIKIpIIEpi MEH eHOCKTEpiHe Taimay KYpri3i.
ABTOprmap «ApHaiiel Temaroruka» OuriM Oepy Oarmapiamachkl OOHBIHIIA OKUTHIH CTYACHTTEPAIH WHKIFO3UBTI
yipIMaapaarel Oonamak KociOn KbI3METKe JIeTeH CeHiMIepi MeH KaThIHAChIHA OaiIaHbICTHI 3epTTey KYprizai. Omapasig
Kanmel OimiM  OepeTiH yHbIMAapmarbl apHailbl menmaror (IeeKToJor) >KYMBICBIHBIH €peKIIeNiri Typaisl Oimim
neHreinepin 3eprreid oteipa, JKOO-ma oKy KesiHme OojamiaK apHaWbl TeTarortepli WHKIIO3UBTI OimiM  Oepy
JKarIaibIHIa TICHXOJIOTHSUIIBIK-TIEIarOTHKAJIBIK CyHeMeniey/ il JKy3ere acblpyra OarJjapliaHfaH JaspliayJarbl bIKTHMall
KEMILUTIKTEp MEH Macelenepai aHblkraiinsl. CTyIeHTTep/AiH HMHKIIO3MBTI OarbITTaifaH KoCiOM KY3bIPETTUIIKTEpiH,
OHBIH 1MIHAE MCHXOJOTHSJIBIK-TICAarOrMKaIbIK CyHeMeNIey i JKy3ere achlpyFa KaThICTBI JKYPIi3UIT€H cayaiHama
HOTH)KECIH TaJjlay HeTi3iH/Ae MakKajia aBTopJiapbl YHHBEPCHTETTe OOJallaK apHaibl Mejarorrepii HEeFypJbIM THIM/II
Jasipiiay/ibl KaMTaMachl3 eTy OOWBIHINA TOKIPUOEITIK YCHIHBICTAp KOPCETEI.

Tyiiin ce3mep: apHaiibl meaaror, WHKJIIO3MBTI OLNiM Oepy, MHKJIFO3MBTI JKaF[aiap, KociOu AalbIHIBIK, KOCiOH
KY3BIPETTIIK, IEKTEYJi MyMKIHIIKTED.

*
Mosxebaesa 3.4., * Jlysenbaesa A.B., > Xamumosa JI.C. 2
'Kazaxcxkuii HayuoravbHwlll nedazocuyeckutl ynugepcumem umenu Abas, . Anmamoi, Kazaxcman
ZHaeﬂodapcxuzZ neoazozuyeckuti ynugepcumem umenu onxes Mapeynaua, 2.Ilagnooap, Kazaxcman

OIIEHKA 'OTOBHOCTHU BYAYIIUX CHEIUAJIBHBIX IIEJAT'OI'OB
K PABOTE B UHKJ/IFO3UBHBIX YCJIOBUSAX

AnHomayus
B cTatbe aBTOpPBI pacCMOTpPEIH BOIPOCH! MOATOTOBKH CIEIHATBHBIX MEIaroroB B COOTBETCTBHU C TPEOOBAHHIMU
BPEMCHH, a TAaKXKE C TOYKH 3PCHHUS METOJOJIOTUH TPOBEJH aHAIN3 MHCHHU U TPYJOB 3apyOeKHBIX M OTEYCCTBEHHBIX
YYeHBIX. ABTOPHI MPOBEIIN HCCIICAOBAHNE, CBA3aHHOE C YOSKICHUAMHU U OTHOIICHUEM CTYACHTOB, OOYYAIOMIUXCS I10
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