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Abdrakhmanova Kh.K.* — Candidate of Chemical Sciences, Associate Professor, Ozbekali Zhanibekov South
Kazakhstan Pedagogical University, Shymkent, Republic of Kazakhstan.

This article explores effective methods for teaching physics within STEM education, focusing on the experiences
of science teachers who participated in the “Jana Talap 2.0” program and became STEAM trainers. The study reflects
these teachers’ knowledge on STEM educational technologies by analyzing their views and identifying best practices for
integrating STEM approaches into physics lessons. STEM education has emerged as one of the most innovative and
rapidly expanding fields, with initiatives like "Caravan of Knowledge," supported by Chevron, playing a pivotal role in
advancing STEM education in Kazakhstan. This initiative develops methodological guidelines, organizes STEAM video
lessons, decades, and conferences, as part of the “Roadmap for the Development of STEAM Education for 2021-2025.”
The research involves a multi-method approach, including literature review, teacher surveys, qualitative analysis, and
comparative methods, to identify and evaluate effective physics teaching practices. Feedback was collected from 20
teachers specializing in physics, chemistry, and biology across diverse regions, ensuring a representative dataset. The
findings contribute to understanding the integration of STEM methods in physics education and provide
recommendations for educators and institutions aiming to enhance STEM-based teaching practices.

Key words: STEM education, physics experiments, STEM centers, natural sciences, and physics.

STEM-BUTIM BEPYIE ®U3NKAHbBbI OKbITYAbIH TUIMAI SAICTEPI: «XKAHA TAJIIAN 2.0»
BAFOAPITAMACbBIHbIH BITIPYLUI M¥FANIMAEPIHIH TOXIPUBECI

KydatibepzeHosa K.b5. — PhD OokmopaHm, ©36ekeni >oHibekos ambiHOarbi OHmMycmik KasakcmaH
nedazoeukarbik yHusepcumemi, LLibimkeHm K., KasakcmaH Pecrybnukachl.

A6dpaxmaHosa X.K.* — xumusi fbiibiMOapbiHbIH KaHOudambl, OoueHm, ©3b6ekoni XKoHibekoe ambiHOarbI
OHmycmik KazakcmaH nedaeoaukarbik yHueepcumemi, LLibimkeHm K., KasakcmaH Pecny6riukachi.

byn makana Jana Talap 2.0 6ardapnamaceiHa kambicbkirl, STEAM mpeHepnepi 6onraH xapamblibiCmaHy MoHi
myranimOepiHiH moaxipubeciHe Ha3ap aydapa ombipbin, STEM 6inim 6epy xylteciHOe ¢pu3ukaHbl OKbImyObiH MUuiMOi
adicmepiH Kapacmsbipadbl. 3epmmey ockl myranimoepdiH STEM 6inim 6epy mexHonozusnapbl 6olibiHwa 6inimoepiH
onapdbiH Ke3kapacmapbiH manday xoHe STEM mecindepiH ¢usuka cabakmapbiHa UHMezpayusinayobiH O03bIK
maxipubernepiH aHbikmay apkbiiibl kepcemedi. STEM 6inim bepy eH UHHO8aUUSINIbIK XOHEe eH Xbliidam Oambir Kese
)XamkaH cananapObiH bipiHe aliHandbl xoHe Chevron kondalmbiH binim kepyeHi cusikmbl bacmamanap KaszakcmaHOa
STEM 6inim 6epydi ineepinemyde maHbi30bl per amkapadsl. byn bacmama «2021-2025 xbindapra apHanraH STEAM
binim 6epydi dambimyOblH xo5 Kapmachkl» ascbiHOa adicmemernik ycbiHbicmap o3ipnelidi, STEAM 6eliHecabakmapbiH,
OHKYHOIKMepiH XoHe KoHepeHyusanapblH ylibimMoacmeipadsl. 3epmmeyde gusukaHbl 0KbimyObiH muiMOi maxipubeciH
aHblKmay JeHe baranay ywiH oadebuemmepze wony, MyranimOep cayanHamachl, cananbl manday XeHe
canbicmbsipmarsl 80icmepdi Koca anraHOa, spmypii adicmep KondaHbiniObl. Op eHipOeH KeneeH ¢huluka, XUMUS XoHe
buonoausi neHOepiHeH cabak 6epemiH 20 myraniMHeH Kepi 6alinaHbiC XuHasbif, peripe3eHmamuemi depekmep
JKUBIHMbIFbI YCbIHbINOLI. 3epmmey Hamuxenepi ¢hudukaHbl OKbimyOarbi STEM mexipubenepiHiy uHmezpayuscbiH
myciHyee biknan emeoi xoHe STEM HeeziziHOe okbimy maxipubeciH Xakcapmyfa YMMblLIamblH OKbIMyWwbisiap MeH
mekemernep ywiH ycbiHbicmap 6epedi.

TytiHOi ce3dep: STEM- 6inim 6epy, chusukanbik maxipubenep, STEM-opmarnbsikmap, STEM, xapambinsicmaHy
barbimmapel, hu3uka.

Q®PEKTUBHbLIE METO[bl OBYYEHUA ®U3NKE B STEM-OBPA30BAHUN:
OnbIT YYUTENEN-BbIMYCKHUKOB NMPOrPAMMbI «XKAHA TATIAI 2.0»

KyodatibepzeHosa K.b. — PhD dokmopaHm, FOxHo-KasaxcmaHckuli nedazoaudeckull yHusepcumem UMEHU
O3b6ekani KeHibekos, 2. LLbimkeHm, Pecrnybnuka KazaxcmaH.

Ab0paxmaHosa X.K.* — kaHOuGam xumudeckux Hayk, OoueHm, HOxHo-KazaxcmaHckull nedazoeuyeckull
yHusepcumem umeHu ©36ekani XKoHibekos, 2. LLibimkeHm, Pecnybrniuka Kasaxcmar.

B smou cmambe paccmampugaromcs aghgpekmueHble mMemodbl rnperiodasaHusi uauku 8 pamkax STEM-
0bpasosaHus ¢ yriopoM Ha Ofbim yqyumersel ecmecmeeHHbIX HayK, Komopble ydacmeosanu 8 npozpamme «Jana Talap
2.0» u cmanu mpeHepamu STEAM. WccnedosaHue ompaxaem 3HaHUSI amux ydumesnel o6 obpa3osamersibHbIX
mexHonoausix STEM, aHanusupysi ux 832r150bl U 8bIS6MIAA Jlydwue npakmuku 0ns uHmeepayuu rnooxodoe STEM e
ypoku ¢usuku. STEM-obpa3osaHue cmasio 0OHUM U3 caMbiX UHHOBAUUOHHbIX U bbicmpopacmyujux HarnpasneHud, a
makue uHuuyuamusebl, kak «KapaeaH 3HaHul», noddepxueaembili Chevron, uepaiom Kio4Yesyr posib 8 nNPoO8UXEeHUU
STEM-o6bpa3soeaHusi 8 KazaxcmaHe. Oma uHuyuamuea paspabambsigaem memodudecKkue pekomeHOayuu, opeaHusyem
sudeoypoku STEAM, dekadbi u KoHbepeHyuu 8 pamkax «[JopoxHol kapmsbi padsumusi STEAM-ob6pa3oeaHus Ha 2021-
2025 200bi». B uccnedosaHuu ucronb3o8aHbl pa3Hbie Memoobl, ekoyass 0630p sumepamypsbl, onpockl ydumesned,
KayeCcmeeHHbIl aHanu3 u cpasHumeribHbie MemoOdbl, Ol 8bIA6NeHUsT U OUEHKU 3¢hheKmueHbIX Memodos rpero-
OasaHus ¢pusuku. Oma3biebl 6biu cobpaHbl y 20 ydumened, npenodatowux hu3uKy, Xumuto u buonozuto U3 pasHbix
peeauoHos, Yymo obecriequsaem perpeseHmamueHbili Habop OaHHbIX. Pe3ynbmamsl uccriedosaHusi criocobcmeyom
MoHUMaHur uHmeezpauyuu memodoe STEM e npenodasaHue ghusuku u rnpedocmassnisiom pekomeHOauuu Onsi nedacozoe
U yupexoeHul, cmpeMsaWUXcs yy4wums rnpakmuky rnpernodasaHus Ha ocHoee STEM.

Knrouyeenie cnoea: STEM-o6pasosaHue, chusudeckue akcrepumeHmsi, STEM-ueHmpbI, ecmecmeeHHOHayYHbIe
HarnpaerneHusi, chusuka.

Introduction. In recent years, there has been an increase in the implementation of Science, Technology,
Engineering, and Mathematics (STEM) education worldwide. STEM education has gained the attention of researchers

245



NEOAIOIMMKA fblNibIMOAPDI NEOATOrMYECKUE HAYKU

and educators alike, as it is seen as a way to develop students' problem-solving skills, critical thinking skills, and
workforce readiness. A systematic review of international experiences identified four key clusters in STEM education:
general training, teacher preparation, surveys, and e-learning integration [1, p. 9]. The implementation of STEM
approaches in pedagogical education is crucial for developing teachers' competencies to meet modern educational
demands [2, p.8]. Effective strategies include problem-oriented learning and research-based activities in physics
education, which foster students' interest and activate their learning process [3, p.7]. STEM education has been shown to
be beneficial in addressing real-world issues and connecting students' learning to real-life problems. Actually, STEM
education has the potential to provide students with an education that is more relevant to their daily lives, as well as to
the needs of the workforce. Despite the complexity of STEM education, effective teaching practices can be applied
across various STEM activities, focusing on principles that promote effective learning [4, p.8].

Furthermore, there is a lack of consensus on the precise definition of STEM education, making it challenging for
researchers and educators to develop clear guidelines for the implementation of STEM education. As a result, each
study tends to provide its own unique interpretation and recommendations for implementing STEM education, adding to
the complexity of the field. Nonetheless, STEM education is an area of growing importance that warrants further research
and exploration to enhance its effectiveness and ensure its long-term success in promoting students' critical thinking and
problem-solving skills, as well as workforce readiness [5, p.115, 6, p.12].

We have provided our own interpretation of the STEM education technology through research and observations,
which serves as a contemporary and innovative approach to education. This method aims to resolve concrete, real-world
issues in the fields of Science, Technology, Engineering, and Mathematics, while satisfying the demands of society.
STEM education, therefore, represents a modern, interdisciplinary educational framework that responds to the pressing
needs of our world [7, p.129, 8, p.215, 9, p.14].

Physics education plays a crucial role in equipping students with scientific knowledge and analytical skills. To
further enhance the learning experience, integrating STEM principles into physics education has become increasingly
popular [10, p.207].

The integration of STEM principles into physics education brings numerous advantages and opportunities for
students. It promotes the integration of knowledge, emphasizes practical application, develops problem-solving skills,
enhances technological literacy, fosters collaboration, and prepares students for future careers. By embracing STEM,
educators can provide a dynamic and engaging learning experience that equips students with the skills and mindset
necessary for success in an increasingly complex and technology-driven world.

Methods and materials. This study aims to identify effective methods and approaches to teaching physics within
the framework of STEM education based on the analysis of opinions and experiences of science teachers who
participated in the Jana Talap 2.0 program. Within the framework of this goal, the following tasks were set:

1. To study the modern theoretical basis of STEM education, including its principles and approaches to teaching
physics.

2. To analyze the teaching experience and opinions of teachers who completed the Zhana Talap 2.0 program on
the issues of introducing STEM methods into the educational process.

3. To determine the most effective methods and approaches to teaching physics used within the framework of
STEM education.

4. To develop recommendations for integrating STEM approaches into teaching physics.

To solve these problems, theoretical and experimental research methods were used:

— Literature analysis: study of scientific publications devoted to STEM education, physics teaching methods and
the features of the Jana Talap 2.0 program.

— Survey: conducting a survey among teachers participating in the program to collect data on the methods they
use and their effectiveness.

— Qualitative data analysis: processing and interpreting the survey results to identify general trends and highlight
effective approaches.

— Comparative analysis: comparing the data received from teachers with existing STEM teaching methods.

The study was conducted based on the opinions and experiences of 20 science teachers (physics, chemistry,
biology, etc.) who were trained under the Jana Talap 2.0 program. Participants represent different regions and
educational institutions, which ensures a representative sample. The survey was conducted remotely using the Google
forms online platform, which made it possible to cover participants from different regions and collect the most complete
data on the use of STEM methods in teaching physics.

Results. The questionnaire was administered to educators who were actively engaged in the Jana Talap 2.0
project, a program facilitated by the Caravan of Knowledge organization. The participants constituted a diverse sample of
20 teachers selected from various regions across Kazakhstan.

Questions for teachers
1. What does "STEM-education" mean to you? 5. How is it advisable to conduct the subject"Physics"?
2. What areas do you think "STEM-Education" unites? | 6. Is it worth using modern methods and techniques when
conducting the subject" Physics"?
3. When conducting a laboratory lesson, which | 7. What knowledge areas are necessary for teaching the

methods do you find most effective? subject of "Physics"?
4. Do you use scientific principles in the process of | 8. What do you think is necessary to deepen knowledge in
conducting a lesson in physics? the field of "Physics"?

Based on the provided options and the number of people who chose each option, here is an interpretation of what
"STEM education" means to the surveyed teachers:
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The majority of the teachers (6 people) perceive STEM education as the integration of science, technology,
engineering, and mathematics in education. They recognize the importance of combining these disciplines to provide
students with a comprehensive learning experience.

Additionally, a significant number of teachers (5 people) view STEM education as a multidisciplinary approach
that combines real-world applications with scientific concepts. They value the practical and hands-on aspects of STEM
education.

Some teachers (2 people) believe that STEM education fosters critical thinking, problem-solving, and innovation
skills through hands-on activities. They acknowledge the importance of these skills in preparing students for future
challenges.

A few teachers (1 person) see STEM education as a means to prepare students for careers in STEM fields by
developing a strong foundation in science, technology, engineering, and mathematics. They emphasize the career-
oriented aspect of STEM education.

Furthermore, a notable number of teachers (5 people) consider STEM education as a way to encourage
creativity, collaboration, and inquiry-based learning through STEM-focused projects. They believe in engaging students
in active learning experiences.

A smaller number of teachers (3 people) perceive STEM education as equipping students with the skills and
knowledge needed to address complex global challenges using STEM solutions. They emphasize the problem-solving
aspect of STEM education.

Some teachers (4 people) view STEM education as bridging the gap between theoretical knowledge and practical
applications through STEM-based curriculum and activities. They value the connection between classroom learning and
real-life situations.

A few teachers (1 person) believe that STEM education inspires interest and curiosity in STEM subjects and
careers among students. They see it as a means to engage students and spark their enthusiasm.

Lastly, a couple of teachers (2 people) recognize that STEM education enhances digital literacy and technological
competency. They emphasize the importance of technology in STEM education.

Based on the given options, it seems that all the listed interpretations have received support from at least one
respondent, suggesting that multiple perspectives are acknowledged among the surveyed teachers.

Using the given choices and the frequency of selection for each option, we can derive an understanding of the
domains that the surveyed educators perceive as encompassed by "STEM education":

The majority of the teachers (8 people) perceive mathematics as a unifying element in STEM education. They
recognize the importance of mathematical concepts and their integration into STEM learning.

Physics and chemistry are also considered significant areas that STEM education unites, as indicated by 7 people
who chose these options. This suggests that teachers see the integration of physics and chemistry principles as
essential components of STEM education.

Engineering, robotics, and coding/programming are selected by 6 people each, indicating that these areas are
seen as integral to STEM education. This suggests that teachers acknowledge the importance of problem-solving,
design thinking, and hands-on application of knowledge in STEM fields.

Technology, computer science, and information technology are chosen by 5 people each, implying that these
areas are seen as interconnected with STEM education. This suggests that teachers recognize the role of technology
and computer-related skills in STEM learning.

Biology, data analysis, and coding/statistics are chosen by a smaller number of teachers, ranging from 4 to 5
people. This suggests that these areas are still considered relevant to STEM education but may not be as universally
emphasized as mathematics, physics, chemistry, engineering, and technology.

Environmental science is selected by only 1 person, suggesting that it may be perceived as less commonly
associated with STEM education among the surveyed teachers.

Overall, the interpretations indicate that the surveyed teachers perceive STEM education as a multidisciplinary
approach that unites various fields, including mathematics, physics, chemistry, engineering, robotics, computer science,
technology, and coding/programming. These areas are recognized as integral components of STEM education, fostering
critical thinking, problem-solving, and hands-on learning experiences.

Considering the available options and the corresponding responses from the surveyed teachers, we can draw
conclusions about the preferred approaches that these educators consider most effective when implementing a
laboratory lesson:

An equal number of teachers (5 people each) find hands-on experiments and practical demonstrations, as well as
inquiry-based learning and student-led investigations, to be the most effective methods for conducting laboratory
lessons. This suggests that these teachers value experiential and inquiry-based approaches that actively engage
students in the learning process.

Collaborative group work and teamwork, as well as problem-based or project-based learning approaches, are
chosen by 6 people each. This indicates that these teachers emphasize the importance of collaboration, teamwork, and
problem-solving skills in laboratory settings. They value the opportunity for students to work together, apply their
knowledge, and tackle real-world problems.

Using technology and virtual simulations, data analysis and interpretation activities, as well as engaging with real-
world applications and case studies, are selected by 2 people each. This suggests that while these methods are not as
widely favored, some teachers recognize the value of incorporating technology, data analysis, and real-world
connections to enhance laboratory lessons.

Only 1 person chose encouraging critical thinking and problem-solving skills as the most effective method.
Although this response had the lowest number of selections, it still indicates the importance placed on fostering critical
thinking skills during laboratory lessons.

Overall, the interpretations suggest that the surveyed teachers value a combination of hands-on experiences,
inquiry-based learning, collaborative group work, and problem-based or project-based approaches in laboratory lessons.
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They also recognize the potential benefits of using technology, data analysis, and real-world applications to enhance the
learning experience.

Analyzing the given options and the corresponding number of respondents who selected each option, we can
derive an interpretation regarding the extent to which the surveyed teachers incorporate scientific principles in their
physics teaching practices:

A majority of the teachers (12 people) responded that they definitely use scientific principles to guide discussions
and promote understanding of physics principles. This suggests that these teachers actively incorporate scientific
principles as a foundation for teaching physics concepts and fostering conceptual understanding among students.

A significant number of teachers (11 people) emphasized the application of scientific principles in conducting
experiments and analyzing data. This indicates that they recognize the importance of connecting theoretical principles
with practical applications in physics lessons.

Similarly, 9 people stated that they connect scientific principles with real-world examples to enhance
understanding in physics. This suggests that these teachers value the relevance of physics principles in everyday life
and strive to make these connections for their students.

7 people indicated that they integrate scientific principles to explain phenomena and concepts in physics. This
implies that they focus on using scientific principles as a means of explanation and exploration in their lessons.

Overall, the interpretations suggest that the majority of surveyed teachers actively utilize scientific principles in the
process of conducting a lesson in physics. They emphasize the application, relevance, and connection of scientific
principles to enhance students' understanding and engagement in the subject.

Based on the options provided and the number of people who chose each option, here is an interpretation of how
it is advisable to conduct the subject of "Physics" according to the surveyed teachers:

Incorporate hands-on experiments and practical demonstrations to illustrate concepts: This approach was chosen
by 3 people, suggesting that these teachers value the use of hands-on activities to help students visualize and
understand physics concepts through direct experience.

Engage students in inquiry-based learning by encouraging them to ask questions and explore solutions: 4 people
chose this option, indicating that they believe in fostering students' curiosity and critical thinking skills by encouraging
inquiry and exploration in the learning process.

Use real-world examples and applications to make physics relevant and relatable: Similarly, 3 people selected
this option, indicating their belief in connecting physics concepts to real-life situations to enhance student engagement
and understanding.

Provide opportunities for students to engage in problem-solving and applying physics principles to different
contexts: 4 people chose this option, suggesting that they emphasize the development of problem-solving skills and the
application of physics principles to various scenarios.

Provide opportunities for students to engage in experimental design, data collection, and analysis: 5 people chose
this option, indicating the importance they place on allowing students to design and conduct experiments, collect data,
and analyze results as part of the learning process.

Relate physics to other STEM disciplines and interdisciplinary connections to broaden students' understanding: 5
people also selected this option, suggesting that they recognize the value of integrating physics with other STEM
subjects to provide a more comprehensive and interconnected learning experience.

The remaining options received 2 or fewer selections, indicating that they were not as widely emphasized by the
surveyed teachers.

Based on the response from all the participants, it is evident that they strongly believe that using modern methods
and techniques can enhance student engagement and understanding in the subject of physics. This implies that the
surveyed teachers recognize the value of incorporating innovative approaches, technologies, and instructional methods
to make physics more interactive, relevant, and accessible for students. By embracing modern methods, teachers can
potentially create a more dynamic and effective learning environment, fostering student interest, critical thinking, and
deeper understanding of physics concepts.

Drawing from the options presented and the responses received from the survey participants, we can deduce an
interpretation regarding the knowledge areas deemed essential by the surveyed teachers for effectively teaching the
subject of "Physics":

A strong understanding of fundamental physics principles and concepts was chosen by 6 people. This suggests
that teachers recognize the importance of having a solid foundation in the core principles and concepts of physics to
effectively teach the subject.

In-depth knowledge of different branches of physics, such as mechanics, electricity, magnetism, optics, and
thermodynamics, was also chosen by 6 people. This indicates that teachers value a comprehensive understanding of the
different subfields of physics in order to provide a well-rounded education to their students.

Familiarity with experimental methods and data analysis techniques used in physics received the highest number
of selections, with 10 people choosing this option. This implies that teachers recognize the significance of practical
experimentation, data collection, and analysis as integral components of teaching physics.

Understanding of scientific inquiry and the scientific method was chosen by 6 people, suggesting that teachers
value teaching students the process of inquiry, critical thinking, and problem-solving in the context of physics.

Knowledge of interdisciplinary connections between physics and other STEM fields received the highest number
of selections, with 12 people choosing this option. This indicates that teachers recognize the interconnected nature of
physics with other STEM disciplines and value the ability to make interdisciplinary connections to enhance students'
understanding of physics concepts.

The remaining options, including proficiency in mathematical skills and their application to physics problems,
knowledge of historical developments and key milestones in the field of physics, the ability to explain complex concepts
in a clear and concise manner, and the understanding of the applications and real-world relevance of physics principles,
received fewer selections.
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Overall, the interpretations suggest that the surveyed teachers advocate for a student-centered approach to
teaching physics through using STEM methods, such as Inquiry-Based Learning (IBL), Project-Based Learning (PBL),
Use of Simulations and Virtual Labs, Engineering Design Challenges, Cross-Disciplinary Integration, Integration of
Technology like Arduino.

Taking into account the provided options and the responses from the surveyed teachers, we can derive an
interpretation of the perceived requirements for deepening knowledge in the field of "Physics" based on the number of
individuals who selected each option:

Collaborating with other physicists and experts in the field through networking and professional associations
received the highest number of selections, with 19 people choosing this option. This suggests that teachers recognize
the value of collaboration and networking with peers and experts in physics to deepen their knowledge and stay updated
with the latest advancements in the field.

Engaging in interdisciplinary studies to understand the connections between physics and other scientific
disciplines also received a high number of selections, with 19 people choosing this option. This indicates that teachers
value the ability to make connections between physics and other scientific fields, enhancing their understanding and
expanding their knowledge base.

Engaging in critical thinking and problem-solving exercises related to physics received 18 selections, implying that
teachers believe that actively practicing critical thinking and problem-solving skills is crucial for deepening knowledge in
physics.

Participating in hands-on experiments and laboratory work to gain practical experience was chosen by 15 people,
suggesting that teachers value practical experience and recognize the importance of engaging in hands-on activities to
deepen their understanding of physics.

Actively seeking opportunities for professional development in the field of physics received 16 selections,
indicating that teachers understand the importance of continuously seeking learning opportunities, workshops, and
courses to expand their knowledge and skills in physics.

The remaining options, including continued study and exploration of advanced physics concepts and theories,
engaging in research projects and scientific investigations, pursuing higher education degrees in physics or related fields,
regularly reading scientific literature and staying updated with current advancements in physics, and developing strong
mathematical skills and their application to physics problems, received fewer selections.

Overall, the interpretations suggest that the surveyed teachers consider collaborative networking, interdisciplinary
studies, critical thinking, practical experience, and active pursuit of professional development opportunities to be
important for deepening knowledge in the field of physics.

Discussion. This article explores the advantages and opportunities of teaching physics within the STEM
framework, highlighting its benefits for students and their future careers.

Integration of Knowledge:

By incorporating STEM principles, physics education goes beyond isolated subject areas. It allows for the
integration of knowledge from various disciplines, such as science, technology, engineering, and mathematics. This
interdisciplinary approach enables students to see the interconnectedness of these subjects and develop a holistic
understanding of their applications.

Practical Application:

STEM-based physics education emphasizes practical application. Students have the opportunity to apply
theoretical concepts in real-world situations and projects. By engaging in hands-on experiments and projects, they
develop practical skills and gain a deeper appreciation for the relevance and applicability of physics principles.

Cultivating Problem-Solving Skills:

STEM education fosters critical thinking and problem-solving skills. Students are challenged to analyze complex
problems, think creatively, and develop innovative solutions. Physics, within the STEM framework, encourages students
to apply scientific methodologies and develop a systematic approach to problem-solving, preparing them for real-life
challenges.

Technological Literacy:

Incorporating STEM into physics education exposes students to modern technologies and tools. They learn to
utilize computer simulations, programming, sensors, and other technological resources to conduct experiments, analyze
data, and draw meaningful conclusions. This enhances their technological literacy and equips them with valuable skills
for future careers.

Collaboration and Teamwork:

STEM-based physics education promotes collaboration and teamwork. Students work in groups, exchanging
ideas, sharing responsibilities, and collaborating on projects. Through this collaborative environment, they develop
effective communication skills, learn to appreciate diverse perspectives, and enhance their ability to work effectively as
part of a team.

Preparation for Future Careers:

Physics education within the STEM framework prepares students for future careers in science, technology,
engineering, and mathematics. It equips them with the necessary skills and knowledge demanded in these fields. STEM-
based physics education nurtures analytical thinking, problem-solving abilities, and a strong foundation in scientific
principles, providing students with a competitive edge in the job market.

Fostering Creativity and Innovation:

STEM education encourages creativity and innovation. By engaging students in open-ended projects and
challenges, it stimulates their imagination and nurtures their ability to think outside the box [8]. STEM-based physics
education cultivates an environment where students can explore innovative ideas, experiment with new approaches, and
develop solutions to real-world problems.

Conclusion. The analysis of survey responses from a diverse sample of teachers regarding STEM education
yields significant insights. STEM education is perceived as a multifaceted approach that integrates diverse disciplines
such as mathematics, physics, chemistry, engineering, robotics, computer science, technology, and coding/program-
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ming. These fields are recognized as essential components of STEM education, fostering critical thinking, problem-
solving skills, and experiential learning.

In the context of laboratory lessons, teachers employ a combination of effective methods, including hands-on
experiments, inquiry-based learning, collaborative group work, and problem-based or project-based approaches.
Additionally, the utilization of technology, data analysis, and real-world applications is acknowledged as beneficial for
enhancing the learning experience.

The findings indicate that teachers consciously apply scientific principles in physics instruction, emphasizing their
application, relevance, and interconnectedness to augment students' comprehension and engagement. Consequently,
students are encouraged to perceive physics as a subject that embodies scientific inquiry and logical reasoning.

Furthermore, a comprehensive understanding of physics necessitates a strong foundation in fundamental
principles, proficiency in experimental techniques and data analysis, and an awareness of interdisciplinary connections.
These knowledge areas are considered essential for effective physics instruction.

To deepen knowledge in the field of physics, teachers emphasize the importance of collaborative networking,
interdisciplinary studies, critical thinking, practical experience, and active engagement in professional development
opportunities. By leveraging these strategies, educators can enhance their expertise and pedagogical skills, thus
enriching the educational experience for students.

In summary, these findings underscore the significance of hands-on experiences, inquiry-based learning, real-
world applications, interdisciplinary connections, and continuous professional growth in the realm of STEM education,
particularly in physics instruction. This research contributes valuable insights to inform educational practices and promote
effective teaching strategies in the context of STEM education. However, our study is limited by the number of survey
participants. Further research is needed to examine effective STEM methods in teaching physics.

Information about financing. This research was funded by the Science Committee of the Ministry of Science
and Higher Education of the Republic of Kazakhstan (Grant No AP19677375, 2023-2025.).
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TONbIK EMEC OTBEACBIJTAPOA TOPBUENEHETIH BANANAPObIH NCUXONOrnAnbIK EPEKLUENIKTEPI

Maxan6emosa A.A.* — 6inim mazaucmpi, nedazoe-ncuxonoe, Kocmarali uHOycmpuandbi-rnedacocuKarsbik
konnedxi, KocmaHal K., KazakcmaH Pecriybnukachsi.

Makanada ombacbl banaHbiH Xeke 6acbiH KanbinmacmbipyObiH Heezi3i 6onbin mabbinambiH 6eneini 6ip
MOoparnbObIK-NCUXOI02UANBIK KTUMammbl KaMmamachi3 ememiH Heeisei uHcmumym pemiHOe Kapacmbipbinbir, bananap
ywiH ombacbl adamOapMeH KapbiM-KambiHacmblH anfauwikbl Mekmebi 605bin mabbliambiHObIFbI, OCbl acrnekminepoiH
6anaHbiH 0aMybiHa acepi xaH-xakmbl KapacmblpbliraH. Makanada mornbik emec ombacbsinaplarbl bananapObiH Xeke
epekwernikmepiHe Kambicmbl ncuxonoz M.U. BysHoembiH, A.B. NMemposckuli xoHe M.B. lNoneeasiHbiH, ombachibiK
rncuxomepanesmep 3.P. iidemunnep xoHe B.B. KOcmuykucmiH XoHe ricuxoaHanumuk B. BypuaHHbIH xoHe backa Oa
FanbiMOapObiH fbiIbIMU Ke3Kapacmaphbl XaH-XaKmbl Kapacmblpbinadsi, daliekmep kenmipinedi. OmbacbkiHbiH myprepi:
yltinecimcia ombacel, 6y3binFaH ombachkl, b6ip ama-aHacbiHbiH ombackbiHaH Kemin Karsbir, COHbIH cajidapbiHaH nalda
borniraH Oypbic emec ama-aHa mopbueciHiH xui Ke3lecemiH myprepi: 2unepnpomeKyus, 2unonpPoOMeKyus,
aMouyuoHandbl Kabbindamay, Kamasn KapbIM-KambIHac xardalibl XoHe MoparnbObiK XayarnkepwinikmiH xofapbl 605ybl
Oern KapacmbIpbinibif, OCbl 9P munmid 6ana myrnFackiHbIH KasbiimacyblHa muai3emiH acepi marskbinaHfFaH. Ama-
aHacbIHbiH bipeyiHiH 6onmaybl 6anaHbiH fcuxukarnblK O0aMybiHbiH 6Yy3bliiybiHa, OHbIH aneymemmik 6enceHdinieiHiH
memeHdeyiHe, mynranbiK deghopmayusinapra xoHe eeHOeprik-pendik colikecmeHOipy npoueciHiy 6y3binybiHa, coHOau-
aK MiHe3-KyrbIK MeH rcuxukanblK 0eHcaynblKmbiH apmypri aybimkynapbiHa akenemiHOiei danendeHzaeH. TonblK XoHe
mornbiK emec ombacbinapOarbl 6ananapObiH Hezi3ei alibipMallbliibiKmapb! KapacmbipblriFaH.

TyliHOi ce30ep: ombacskl, 6ana, mornbiKk emec ombachkl, NCUXO02USIbIK epPeKWenikmep, aunepnpomekyus,
2urnonpomekxyusi, 3MoUUOoHas0bl Kabblidamay.

NCUXONOMMMYECKUE OCOBEHHOCTU OETEW, BOCMUTLIBAIOLLMXCA B HEMOJHbIX CEMbAX

MaxaH6emosa A.A.* — masucmp obpa3osaHusi, nedazoe-rcuxonoe, KocmaHatckul uHdycmpuanbHo-nedazoau-
yeckul konnedx, e. KocmaHad, Pecrnybnuka Kazaxcma.

B cmambe paccmampugaemcsi ceMbsi Kak OCHO8HOU uHcmumym, obecrnedugarowjuli ornpedeneHHbIl MoparsbHO-
ricuxonoaudeckul knumam 0t demed, A6AOWULCS OCHO80U hopMuposaHusi TudHocmu pebeHka. Peub udem o mom,
umo cembsi senssemcsi nepeol WKool obuwjeHusi ¢ 1roObMU, 8CECMOPOHHE paccMampueaemcsi 8/usHUe 3mux
acriekmos Ha passumue pebeHka. B cmambe 8cecmopoHHe paccMampuearomcsi Hay4YHble 8327150kl rcuxonoz2oe M./,
bysiHoea, A.B. lMemposckoeo u M.B. lNoneesol, cemeliHbix rcuxomepanesmos O.P. Judemunnepa u B.B. KOcmuukuca,
ricuxoaHanumuka B. BypuaHa u Opyaux y4eHbiX, Kacaroujuecsi uHousudyasnbHbix ocobeHHocmeli demell 8 HernosHbIX
ceMbsix, Mpusodsimcst apaymeHmbl. Turbi ceMbu: HeCO8MeCcmuMasi CeMbsl, pa3pyweHHasl CeMbsi, yxo0 U3 ceMbU 0OHO20
podumens u, Kak credcmeue, 4acmo ecmpeydarouwuecs: hopMbl HENPasuUsIbHO20 B0OCMUMAHUS: 2UurneprnpomeKkyus,
2UrMonpomeKyusi, 3MOUUOHalIbHOE OMIMOPXEHUE, COCMOSHUE XXEeCMOKo20 obpawieHusi U 8biCoKasl MoparsibHasi
omeemcmeeHHOCmMb — 0bcyx0aemcsi enusiHUe Kax0020 U3 3mux muriog8 Ha ¢hopMmuposaHue fuYHocmu pebeHka.
HokaszaHo, ymo omcymcmeue 00HO20 u3 podumernel npueodum K HapyWeHUI MCUXU4Yeckoz2o passumusi pebeHka,
CHUXEHUI e20 coyuaribHOU akmu8HOCMU, JIUYHOCMHbIM deghopMayusiM U HapyuweHUro npouecca 2eHOepHo-posiegoll
udeHmuguKayuu, a makxe pasfluyHbIM OMK/IOHEHUSM 8 r08edeHuU U rcuxudyeckom 300posbe. PaccmompeHsbi
OCHO8HbIe omuu4usi 0emedll 8 rOJIHbIX U HEMOJSTHbIX CeMbSIX.

Knrodeenle cnoea: cembs, pebeHOK, HernosnHasi CeMbsl, CUXoro02udeckue ocobeHHoCmuU, aurneprpomeKkyus,
2UnonpomeKyusi, 3MOUUOHalIbHOE OMMOpPXKEHUE.

PSYCHOLOGICAL CHARACTERISTICS OF CHILDREN BROUGHT UP IN SINGLE-PARENT FAMILIES

Makhanbetova A.A.* — Master of Education, Teacher-Psychologist, Kostanay Industrial and Pedagogical College,
Kostanay, Republic of Kazakhstan.

The article examines the family as a fundamental institution that provides a specific moral and psychological
climate, serving as the foundation for a child's personality development. For children, the family is described as the first
school of social interaction. The influence of these aspects on a child's development is analyzed comprehensively. The
article provides a comprehensive analysis of the scientific perspectives of psychologists such as M.I. Buyanov, A.V.
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