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MecTo ¥ 3HAYEHHUE UI'PD H UITPYLWIEK B COMAJIU3 AN peﬁemca

*1 4 K Xymap, *4.4. Beiicenosa
'Kapazanounckuii ynusepcumem umenu axademura E.A. Bykemosa (Kapazanoa, Kaszaxcman)

AnHomayus

B nmanHOH cTaThe pacCcMaTpUBACTCS POJIb M 3HAUCHUE WIPYIICK U WIP B collMaiu3anvu pebeHka. Llenbro
JTAHHOTO WCCIIeIOBAHMS SIBIISIETCS aHAIIM3 TOr0, KaK JIMYHOCTH B3POCJIOTO YEJIOBEKa CBsI3aHA C MPOIECCOM
pa3BHUTHUS U colMaau3anuy B 1eTcTBe. C OJIHOM CTOPOHBI, KYJbTYPa OMpPEIe/IsieT OCHOBHBIC YePThI TMYHOCTH
4YeJOBeKa, C JPYToi CTOPOHBI, YEJIOBEK CaM BIMSET Ha CBOIO KyIbTypy. B CBOIO ouepens, pa3inndHbie
KYJIBTYPHBIE TICPEIKMBAHHMSI, COCTABIIIONIME KYJILTYPYy COBPEMEHHOI'O JACTCTBA, AAI0T PeOCHKY BO3MOYKHOCTh
OBITh M WX OO0BEKTOM, M WX CyObekToM. Coluanm3aius MpeACTaBIsSeT COOOM CIOKHBIN TUATCKTHIECKII
MpolecC B3auMOACHUCTBHUS pebeHKa ¢ OoKpyskaromiell cpemoil. Hepenxo coBpeMeHHBIH peOSHOK MbITAETCS
pPE€IIUTL CTOAMIME IMEPEA HUM 3aJadd CaMOCTOATCIIbHO, U €TI0 PEUICHUC HCEPECAKO HAXOIWUT B I/IFpOBOI‘/'I
JIEATEIIEHOCTH, OTHOIIEHHUSIX CO CBEPCTHUKAMH, UTPYIIKax B Ipoliecce urpoBoro odmierrs. C MOMOIIBIO
UCIOJIb3YEMOT'0 B UCCIIEIOBAHUN METO/Ia TIPEATIONIAraeTcsi ONpee/IMTh OTHOIICHHE POAUTENEH K peOCHKY.
Knrouesvie cnosa: conmanu3anys, Urpa, BOCIIUTAHUE, alalTalus, TeHIep, pa3BUTHE.

The place and importance of games and toys in the socialization of the child

*IA K. Khumar, *A.A. Beysenova
'academician E.A.Buketov Karaganda University (Karaganda, Kazakhstan)

Abstract

This article discusses the role and importance of toys and games in the socialization of the child. The purpose
of this study is to analyze how the personality of an adult is related to the process of development and
socialization in childhood. On the one hand, culture determines the main features of a person's personality, on
the other hand, a person himself influences his culture. In turn, the various cultural experiences that make up
the culture of modern childhood give the child the opportunity to be both their object and their subject.
Socialization is a complex dialectical process of the child's interaction with the environment. Often, a modern
child tries to solve the problems facing him on his own, and often finds his solution in play activities,
relationships with peers, toys in the process of playing communication. Using the method used in the study, it
is supposed to determine the attitude of parents to the child.

Keywords: socialization, game, education, adaptation, gender, development.

THlocmynuna 6 pedaxyuro: 16.02.2023
Ooobpena: 10.03.2023
Ilepesas nyoauxayus na catime: 25.07.2023

MPHTH: 14.35.07

BUILDING STEAM COMPETENCE AMONG STUDENTS OF PEDAGOGICAL
SPECIALITIES

*IM.0.MYNBAYEVA®, 1Sh.M.MAIGELDIYEVA
1Korkyt Ata Kyzylorda University
(Kyzylorda, Kazakhstan)
*mynbayeva.marta@korkyt.kz, Sharban56@mail.ru

Abstract

The article analyzes the prerequisites for the emergence of the STEAM approach in education that deals with
the training of future educators in higher education to prepare them to work in STEAM education conditions
by focusing on the necessity of building STEAM competence among students of pedagogical specialties. In
training future educators, the STEAM approach is considered to be effective. STEAM practice in teaching and
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learning is of great interest to scientists. We analyzed foreign researchers' existing STEM/STEAM competence
models and tried to describe components like STEAM literacy, STEAM skills, STEAM competence, and
mastery concept. We identified the factors affecting STEAM competence building among students of
pedagogical specialties and developed STEAM competence structure. The article aims to theoretically justify
and organize the content of STEAM competence of future educators. We referred to international articles and
reports on the competency-based approach in education and articles regarding STEAM competence. We gave
the examples of STEAM education and competence research in Kazakhstan's higher education institutions.
We used analytical, comparative, and generalizing research methods and presented the survey results with the
teachers and students at Korkyt Ata Kyzylorda University.

Keywords: STEM, STEAM competence, STEM literacy, STEAM skills, future teachers.

Introduction

For the last few decades, humanity has been experiencing global changes like the technological
revolution and the digital transformation in all spheres from the economy to education, which resulted
in the disappearance of several professions and the emergence of new ones. Students have to self-
educate and self-develop in order to ensure good job opportunities, be competitive in their future
workplace and be successful in their careers. These days the job market seeks young people who are
not just well-educated but also have 21st-century skills. The educational system of countries around
the world is facing new challenges. It has to prepare students for an unpredictable future. On the one
hand, this future promises the rapid development of information technology and digitalization. On
the other hand, global threats and challenges as climate change, environmental pollution, and the very
recent experience of humanity with COVID-19. To address these issues, educational leaders from all
over the world are concerned about their education system, working on its modernization and
educating the professionals who can proactively and creatively solve social problems. STEAM
(science, technology, engineering, art, and mathematics) education, which is a new educational
paradigm in the 21st century, has come to help. STEAM approach prepares young people for
contemporary life who have integrated powerful and convergent knowledge, capable of dealing with
complex situations, and develops students’ critical and creative thinking skills. It is increasingly
important to improve STEAM teaching and learning practices, critical and scientific thinking, the
ability to solve various problems innovatively, and research skills so that they can change life
practices [Anisimova T., 2020; Morze T., 2021; Kurup P.M., 2021; Kim B.-H., 2016]. The term Art,
which (A) is STEAM is added to the classical STEM teaching (Science, Technology, Engineering,
and Mathematics) to enrich science classrooms with creative interventions and to make science
learning more attractive, involving, easy and engaging. With the integration of arts and creativity,
STEM curricula may benefit because students can make up creative solutions in lessons [Conradty
C., 2020].

Recently emerged STEAM education has to enhance the student’s understanding and interest in
subjects such as science, technology, engineering, and mathematics, and develop problem-solving
skills based on science and technology. STEAM education has been implemented in most countries’
curricula to enhance the scientific literacy of youth so that they can contribute to the environment,
country, and world. For example, Indonesian education works using the National Curriculum of 2013
that aims to prepare creative, productive, innovative, and effective Indonesians. A goal of this
curriculum is similar to STEAM education. Shidig, Rochintaniawati, and Sanjaya describe the term
“mastery concept” as the student’s ability to understand the meaning of learning and apply it in their
daily life, Anderson and Krathwohl state that mastery concept is crucial in the learning process
because it makes it meaningful and it can improve students’ intellectual and problem-solving skills
[Wandari G.A, 2018; Shidig A., 2017; Anderson L.W., 2001]. South-Korean educational reforms
operate on the following definition of STEAM: “education for increasing students’ interest and
understanding in scientific technology and for growing STEAM literacy based on scientific
technology and the ability to solve problems in the real world” [Kofac, 2023, P.3]. This approach

102



Eurasian Scientific and Methodological Journal “East-West” (2024) Ne 2(2) June

introduces the following two key terms: 1. Education based on scientific technology, and 2. Ability
to solve problems in the real world [Kofac, 2023]. A group of scientists thinks it is worth teaching
STEAM because STEAM learners get motivated when they work in an authentic environment with
hands-on activities. Abstract thinking abilities of students can be activated while learning
mathematics in an informal, out-of-school setting with the elements of autonomy, creativity, and
personal inquiries [Thuneberga H.M., 2018].

Science, technology, engineering, and mathematics (STEM) education has got internationally
recognized as underpinning economic growth and training students who possess 21st-century skills
and competencies, deal with the challenges of a highly technological society, and meet current
requirements such as ensuring sufficient and sustainable energy, efficient healthcare and technology
development. STEM is recognized as a powerful sector in education that prepares qualified STEM
professionals for the global market that requires employees to be STEM-aware and better educated
in one or more of its disciplines. STEM jobs are considered as the jobs of the future in the 2013 report
from the U.S. Committee on STEM Education. Thus, STEM competencies are in employers’
requirements [English L.D., 2017]. The Malaysian government is aware of the significance of STEM
fields. The practice shows that STEM specialists create ideas and applications that become
commercialized, and generate new patents that enter the marketplace. The prosperity and secure
economy of the country rely on the development of STEM education, students’ involvement, and
proficiency in STEM-related subjects. The results of the 2012 Program for International Student
Assessment (PISA) showed that Malaysia was in 39th place out of 65 participating countries, which
is below the international Organization for Economic Co-operation and Development (OECD)
average [Shahali, 2016].

Policymakers meet the challenges in the 21st century and make STEM literacy an educational priority
in higher education so that students deal with every situation they encounter in their lifetime and
professional life and apply content knowledge and practices in STEM disciplines. Higher education
has to prepare teachers to be STEM literate and gain STEM skills. Consequently, content knowledge
and understanding of STEM affect students' achievement at school. To achieve goals and make STEM
teaching effective, teachers must have content knowledge, namely four disciplines of STEM,
pedagogical content knowledge of STEM content, STEM teaching ability, pedagogical strategies,
practical knowledge, and different approaches to STEM teaching. Even though there are similarities
between STEM literacy and STEM competencies, there are differences between them. STEM
competencies focus more on future career skills whereas STEM literacy is more comprehensive and
content-related knowledge [Huang X., 2022]. All students should be STEM-literate, aware of the
nature of science, technology, engineering, and mathematics and be familiar with some of the
fundamental concepts from each discipline. Through an integrated STEM curriculum STEM learning
become more relevant, less fragmented, and more stimulating. Thus, student’s interest in STEM and
motivation towards STEM has been improved, which can lead to increasing numbers of STEM
professionals. There are difficulties solving real-world problems while teaching separate disciplines
at school. People need skills to solve these problems. Studies have shown that students involved in
an integrated curriculum outperform their peers in traditional instruction with separate disciplines
[Thibaut L., 2018]. Practical training is not that effective if there is no creativity and innovative
thinking in the learning process at the university. For this reason, Spanish scholars have tried to find
a new learning model that combines STEM areas with STEAM competences and focuses on the
disciplines essential for the future where students can enhance their flexible thinking and creativity
[Santamarina-Campos V., 2020].

The Ministry of Education in Korea has stated the importance of STEAM education in raising talents
with convergent knowledge and creative skills, who cross over various STEM areas and can
strengthen science, technology, engineering, arts, and mathematics (STEAM) education in primary
and secondary schools. Accordingly, the Korean government presented an educational planto achieve
the goals. In the United States, science, technology, engineering, and mathematics (STEM) education
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teacher training programs are not enough that may enrich teachers’ professional knowledge in STEM
areas and methodologic knowledge simultaneously. In this respect, it is necessary to consider teacher
training courses to develop teachers’ competency. Teaching competency is an integration of the
knowledge, skill, and attitude required for the successful implementation of subjects in education. It
is a necessary part of professional teaching in class. Previous studies prove that identical factors of
teaching competency cannot be applied to various educational activities with different learning
environments, methods, and subjects and therefore teaching competency has to be enhanced [Kim
B.H., 2016].

In our society, digital technologies are embedded as working and learning tools, and teachers' and
students' digital competencies are at various educational levels and have to be developed. In the
COVID-19 era educational organizations experienced not only students’ vulnerability in these aspects
but also teachers who showed lower technological competence and shortcomings in this field. The
digital transformation of education is developing increasingly fast. The reason for that is making
education available in a distance learning form. Throughout the pandemic period learning distantly
was possible through the effective use of appropriate educational electronic resources, digital tools,
and sites. Improving the level of digital competence of students, teachers, educators, and parents has
become a priority of the government [Leoste J., 2022].

In Kazakhstan scholars has been doing a research on STEAM education and researchers from
Karaganda Technical University implementing the project “Capacity Development of Innovative
Training of Engineers through STEAM-education” which was approved by priority “Research in
Education and Science” for 2021-2023 with the financial support of the Committee of Science of the
Ministry of Education and Science. Through this project the authors create the conditions to build the
scientific knowledge and practical skills base of the engineers through innovative training technology
and develop the potential for innovativeness and creativity in technical vocational training programs.
The application of STEAM-education methodology in training technology will contribute to the
development of key competencies of creative industry, namely creativity, cooperation, creative
communication and critical thinking. They emphasized the importance of building “hard skills” and
“soft skills” in professional training [Jantassova D.D., 2021].

A group of scientists from Kazakhstan believe that the development of psychological and pedagogical
skills of pedagogical students is one of the most important aspects of improving the quality of
professional training and the critical thinking development in students cannot be improved in
traditional training. Critical thinking can be developed when it is trained constantly. They introduced
the experimental course into the educational process and it proved the effectiveness of using STEAM
for critical thinking development in professional training of future teachers. After the course,
experimental group students improved their skills in systematization and generalization of
knowledge, in making good decisions and solving problems on their own. [Zharylgassova P., 2021].

Methods

To indicate and substantiate the issues of the article, we used such methods as theoretical analysis of
foreign literature on the problem of research; study and synthesis of advanced pedagogical
experience; description and comparison; pedagogical observation.

Results and discussion

Regarding the STEM competencies, we consider the study conducted by the Global STEM Alliance
(the New York Academy of Science) [STEM education framework, 2018] to be best categorized and
described for future STEM specialists. Two clusters of competencies - Essential Skills and Supporting
Attributes are presented in the following table.
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Tablel
Two main clusters of STEM competence
Ne | Skills | Brief description
Essential Skills
1 | Critical Skill to evaluate multiple sources of information, evidence, and primary material;
Thinking select appropriate material to support arguments; critique the work of others; and
differentiate evidence from inference and opinion
2 | Problem Skills to develop their ability to generate solutions to a range of STEM-based
Solving problems and scenarios, including organizing ideas, defining goals and milestones,

and executing plans. Materials support the use and evaluation of a range of
approaches to problem solving, including the scientific method and design thinking
3 | Creativity Skill to approach problems from many different perspectives, including own. Novel
approaches or solutions are explicitly valued

4 | Communication | Frequent and varied opportunities to practice and demonstrate ability to
communicate clearly, accurately, and/or persuasively about STEM topics to
multiple audiences, both formal and informal

5 | Collaboration Frequent opportunities to engage in group work. Teacher and/or student supports
are included to help students work together to plan, organize, and execute activities.
6 | Data Literacy Skill to engage with qualitative and quantitative data as part of analytical tasks such
as problem solving, investigation, and design

7 | Digital Literacy | Computer science concepts are integrated into STEM content when appropriate
and Computer (e.g., as part of problem solving, critical thinking, and logic-based reasoning). Skill
Science of technology tools usage, the digital literacy skills needed to use the tools
Supporting Attributes

8 | STEM Mindset | Skill to approach problems with an open mind, consider a range of solutions, seek
innovation, and express their ideas in a variety of modes. (e.g., empiricism, design
thinking, mathematical proof) and productive STEM dispositions (e.g., curiosity,
objectivity, flexibility)

9 | Agency and Possibility to allow adequate time for exploration of problem-solving approaches,
Persistence setbacks, and adoption of new approaches as obstacles are encountered
10 | Social and Skills to use cultural perspectives and address the value of social and cultural
Cultural awareness, sensitivity, and empathy in STEM professional work and in society,
Awareness especially as related to global citizenship and global STEM challenges
11 | Leadership Possibility to get leadership roles and practice leadership skills. Skills such as taking
initiative, building consensus, and communicating effectively in groups are needed
12 | Ethics Knowledge of ethics as part of STEM professional work and its application

There is an alternative classification of STEM competencies designed by the International Society
for Technology in Education (ISTE) [Standards for students, 2007]. The following standards focus
on technological skills, which are crucial qualities for any STEM professional:

- Creativity and innovation;

- Communication and Collaboration;

- Research and information fluency;

- Critical thinking, problem-solving, and decision making;

- Digital citizenship;

- Technology operations and concepts.

Apart from that, the Common Core State Standards for Mathematics [Common Core State Standards
for Mathematics, 2015] and offer a view on what constitutes the main competencies in the sphere of
STEM:
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. A model with mathematics.
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5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.

Standards for Technological Literacy (International Technology Education Association) [Standards
for Technological Literacy: Content for the Study of Technology, 2007] are organized into five major
categories:

1. The Nature of Technology.

2. Technology and Society.

3. Design.

4. Abilities for a Technological World.

5. The Designed World.

STEAM competences which are relevant for future professionals are presented in "The Future of Jobs
Report 2020”. Top 10 skills and 4 type of skills for 2025 are listed below in Table 2 and Figure 1
[The Future of Jobs Report, 2020].

Table 2
Top 10 skills for 2025

Type of skill Top skills
[ | Analytical thinking and innovation
Active learning and learning strategies
Complex problem-solving
Critical thinking and analysis
Creativity, originality and initiative
Leadership and social influence
Technology use, monitoring and control
Technology design and programming
Resilience, stress tolerance and flexibility
0 [ ] Reasoning, problem-solving and ideation

=

.....

PO 00N UIHAWNEF

The knowledge component of STEAM competence is based on the academic knowledge of future
teachers acquired in secondary schools and higher education institutions. During secondary
education, learners acknowledge about various scientific ideas and laws. In higher education students
expand their competencies in varied STEAM disciplines, master the methods of implementing
interdisciplinary links and integrating STEAM disciplines and study natural sciences, socio-
humanities, general professional and special topics, and elective courses.

Type of skill

Figure 1. Type skill
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The ability to understand the integrated subjects and the role of STEAM education in training future
professionals depends on the degree of development of the knowledge component. Future teachers
learn the main principles of organization of teaching and methodological work on the implementation
of interdisciplinary links, project, and problem-based learning, and integration of STEM disciplines
in educational content while studying academic subjects such as "Methods of teaching chemistry™;
"Methods of teaching biology”; "Methods of teaching geography"; the study of the basis of
professional skills, which are all provided by the educational standard of higher education.

The "Skills" component is formed and developed during the lifetime and based on the main activities
and approaches in STEAM education:

- integrative approach;

- practice-oriented approach;

- the problem-based approach;

- project activity;

- research activity;

- personal activity approach;

- experimental activity;

- scientific research activities;

- the use of information and communication technologies in education;
- engineering design [Sologub N.S, 2022].

Analyzing the components of the above structures and models of STEM/STEAM competence, it
should be noted that each of them (in addition to the knowledge, skills and abilities in the field of
STEM/STEAM) contains activity and/or value-motivational components. Based on the analysis of
the above structures and models of STEM/STEAM competence, the experience of implementing
STEAM education of foreign scientists and practitioners, we developed the following STEAM
competence structure in Figure 2:

STEAM skills: STEAM literacy: STEAM knowledge:
4C (Creativity, Communication, Technological and Digital Knowledge in five disciplines
Collaboration, Critical Thinking); Literacy

Psychological skills

l

STEAM competence

Figure 2. STEAM competence structure

To build STEAM competence among students of pedagogical specialties at Korkyt Ata Kyzylorda
University, we planned to implement a task practically in the following areas:

1. Training of students studying in pedagogical specialties (Chemistry, Biology, Physics,
Mathematics) to work in STEAM education.

2. Advanced training of University teachers on the methodology of STEAM teaching.

3. Retraining and advanced training of teachers of schools, school educational institutions on STEAM
education.

The first direction is to be implemented through the inclusion of elective disciplines as “Basics of
STEAM education” and “Tutoring in STEAM education” in the working curricula of educational
programs, which aims to form future teachers’ STEAM competencies and to prepare them for
STEAM education. The second direction is aimed at an in-depth understanding of the methodology
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of STEAM teaching to University teachers. The purpose of the third one is to introduce school
teachers and trainers of educational institutions to a wide variety of STEAM activities.

The study of these disciplines provides:

- knowledge and skills formation of students regarding STEAM education;
- systematization, analysis, and specification of educational material;

- enriching teachers’ lessons with STEAM activities

We surveyed students and university teachers to find out if they have ever heard of or know about
STEAM education. The number of respondents is 66 students. The results of the survey are shown in
Figure 3.

Are you familiar with STEAM education?

ITISTHE FIRST TIME I'VE | HEARD IT, BUT I DON'T KNOW | HEARD IT, BUT I ROUGHLY | KNOW VERY WELL WHAT IT
HEARD OF IT WHAT IT MEANS KNOW WHAT IT MEANS MEANS

® Are you familiar with STEAM education?

Figure 3. STEAM awareness

The survey results showed that almost all students are not aware of STEAM education, only a few of
them know well what it means. Twenty students said that it was the first time they had heard of
STEAM, eighteen students heard of it, but they do not know what meaning this approach has. Twenty-
two students have heard of this approach, but they roughly know what this method means.

It confirms that future teachers have a shortage of knowledge in STEAM knowledge and the need for
professional training of STEAM teachers. We can draw the following conclusion: the readiness of
future STEAM teachers largely depends on the level of STEAM teaching programs by providing
them with a set of necessary pedagogical conditions.

In this regard, we planned to develop a program to enhance awareness regarding the STEAM
approach and to improve STEAM literacy and skills of students of pedagogical specialties. The
program includes such events as a discussion on “STEAM education is the basis of economic
growth”; a workshop “Creative STEAM projects through the use of art and design”; a training
seminar on “The specifics of teaching in a STEAM environment”; discussion “STEAM professionals.
Why do the country need them?”, watching a social video “Lava Lamp Extravaganza” and training
seminar “I want to know more about STEAM” and others. Another form of work on developing
STEAM competencies among future teachers will be design and research projects and activities.
Students gain experience by collaborating with their peers in groups. Students make significant
progress by working together ina STEAM environment. Many competitions for STEAM projects are
held all over the country every year. It is an immense opportunity for students to show up and present
their unique ideas and work. These events should expand students’ knowledge and develop skills
about STEAM education, reveal the essence of STEAM education and its value, and teach them to
analyze and evaluate chances and conditions for successful learning.
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Conclusion

STEAM literacy and STEAM skills play a crucial role in a future teacher. If the students of
pedagogical specialties gain knowledge and skills in the time of the 4-year period at the educational
institutions they will become more comfortable and confident with the process and teaching STEAM
at school. Building STEAM competence among future teachers should be comprehensive and include
the following areas:

- inclusion of specialized elective disciplines in the working curricula of educational programs;

- advanced training of university teachers on the methodology of teaching students with STEAM
education;

- development of retraining and advanced training programs for teachers of schools and educational
institutions. Such training of future teachers solves the problem of the lack of professional
competencies in the field of STEAM education.
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IeparornkajbiKk MaMaHABIKTa OKUTBIH cTydeHTTepAiH STEAM Ky3bIpeTTiliriH KaabITacTbIpy

*\1 O.Muiybaesa, LI M. Maiizensouesa
Kopxwim Ama Kvizvinopoa ynueepcumemi (Kazaxcman, Kvisvitopoa K.)

Anoamna

Makanana >xorapel Mektente Oomamak neaarorrapasl STEAM 6inmim Gepy >karnmaiiblHaa KYMBIC icTeyTre
naiteiHayaa o6utiv 6epyaeri STEAM tocinminig maiina 00y ajFbelapTTapsl TATIAHAE )KOHE ITeIar OTUKaJIbIK
MaMaHJBIKTaFbl CTyaeHTTepAiH STEAM-KY3BIpeTTiNriH KaJIBIITACTRIPY KAXKETTINITiHE Hazap aynapajbl.
Bomamak negarorrapasl mavipiaayna STEAM Tocim tuimai Oomein canaiansl. STEAM-IiH OKpITY MEH
OKyZJarbl TOXipuOeci FalnbIMIap YIIH YJIKEH KbI3bFYIIBUIBIK TYIBIpaJbl. bi3 mieTenik 3eprreyiiyiepain
konpanbictarbl STEM/STEAM ky3bIpeTTisiik Monenbaepin Tanaanbik skone STEAM cayarteutsirsr, STEAM
naraeiiapbl, STEAM Ky3BIPETTIIIIN KoHE e0epIlik TYKBIPIMIAMAChl CHSIKTBI KOMIIOHEHTTEP/Ii CHITATTayFa
TBIPBICTHIK. bi3 memarorukaiblk MamMaHabIKTap cTyaeHTTepiHiH STEAM Ky3BIpeTTUNrH KalbIITaCThIpyFa
acep ereTiH (akroprapasl aHBIKTAIIK koHe STEAM Ky3BIPEeTTUNK KYPBUIBIMBIH 93ipiieik. MaKanaHbiH
MaKcaThl - 6onmamak myranmimMaepais STEAM Ky3bIpeTTiniri Ma3MyHBIH TEOPHSIIBIK TYPFBIIAH HETI3/ey KOHE
Kytieney. biz 6inim 6epy/eri Ky3bIpeTTUTiK TOCLT Typalibl XaJIbIKapallblK MaKaiaiap MeH OasHaaManapra xKoHe
STEAM Ky3bIpeTTiJiri skaifbIHAa Ka3blIFaH aKaJeMUSUIBIK MaKajlajgapra KyTiHIIK. Ka3akcTaHHBIH KOFapbl
mekrentepingeri STEAM 06imiMi MeH Ky3bIPETTUNMH 3epTTey Mblcaiaapbl Kentipingi. bi3 seprreyain
AQHAJIMTHUKAJIBIK, CAJBICTBIPMAIIBl JKOHE JKaJIbllaMa OMiCTEpiH KOJIAHIBIK >koHe KOpKBIT ATa aThIHIArbl
KbI3b10p7Ia  YHUBEPCUTETIHIH OKBITYIIBUIAPEI MEH CTY/ICHTTEpiHEH allblHFaH cayallHama HOTHXKEJIepiH
YCBIH/IBIK.

Tyuin ce30ep: STEM, STEAM-kysbipertiniri, STEM cayartsuteirel, STEAM narapiiapsl, Ooramrak
MyFanimep.

®opmupoBanue STEAM koMneTeHIIMM CTYIEHTOB MeJarornyecKnx cnenuanbHocTell

*0N O.Muvinbaeesa, 11 M. Maiizenvouesa
Kwizvuiopounckuti ynueepcumem umenu Kopxoim Ama (Keisviiopoa, Kazaxcman)

Annomayus

B crarbe anamusupyrorcs npemanoceutku Bo3HuKHOBeHHS STEAM-moaxoma B 00pa3oBaHWMH, KOTOPBIH
KacaeTcs TOATOTOBKH B BBICIICH IIKOJNe OyIyNMX reaaroroB k padore B yciousix STEAM-o6pazoBanus,
aKUeHTUpys BHUMaHue Ha HeoOxoaumoctn GopmupoBanus STEAM-KOMIETEHTHOCTH Y CTYIEHTOB
Mearornieckux crenuaibHocTeil. B moaroroBke Oyaymmx megaroroB moaxox STEAM  cuwmraercs
sbdexruBHbpM. [Ipaktnka STEAM B mpenonaBanuu v oOy4eHHH MpENCTaBIseT OONBIIOW WHTEpPEC IS
ydeHbIX. MBI mpoanammsupoBaimu cymiectytonie monaemn STEM/STEAM KoMIETEeHTHOCTH 3apyOesKHBIX
WCCIIeTOBaTeNel M MOMBITAMCEH ONKCcaTh Takue KomrnoHeHThl, Kak STEAM rpamorHocts, STEAM HaBwIKWH,
STEAM KOMIIETEHTHOCTD U KOHIISMIIHS MacTepCTBA. MBI BRISBHIN (haKTOPBI, BIUSIOIINE Ha (DOPMUPOBAHUE
STEAM-KOMIIETEHTHOCTH y CTYJICHTOB MEJarorHuecKiX CHENUaIbHOCTeH, W pa3paboTaivd CTPYKTYpy
STEAM komnereHTHOCTH. Llenb craTe - TEOPETHYSCKHM OOOCHOBATh U CHCTEMATH3UPOBATh COJCPIKAHUC
STEAM kommereHTHOCTH OyIyImMX MeaaroroB. Mbel 00paTHiMCh K MEKIYHAPOJHBIM CTAaThsIM M OTYETaM O
KOMIIETEHTHOCTHOM TO/XOZi¢ B 00pa30BaHWM W aKaJeMHYECKAM CTaThsIM, MOCBSIIEHHBIM KOMITCTCHITH
STEAM. IlpuBogastcs npumepsl uccinenoBanus STEAM oOpa3oBaHHs ¥ KOMIIETEHTHOCTH B BBICILIMX ITKOJIAX
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Kazaxctana. MbI HCTIONb30BAIM aHATUTHYESCKUI, CPABHUTEIIBHBIA M 0000IIAIONINI METOIBI KICCIICA0BAHUS U
NPEICTABUIIA PE3yJIbTaThl OMPOca MperoiaBaresieii u cTyIeHToB KbI3bIIOPAMHCKOTO YHUBEPCUTETa UMEHH
KopksiT ATa.

Krouesvie cnosa. STEM, STEAM-komnierennuu, STEM-rpamotHocts, STEAM-HaBBIKH, OyayIIHe YIUTEIIS.
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KOMMEPIIUAJIU3AIIAA TEXHOJIOTHM B BY3E KAK ® AKTOP ITOBBIIIEHUE
AKTUBHOCTH OBYYAIOIIUXCSA

*1P P.OPBIHFAEBA®, VI K. IIIUJIB/][EFAEBA
Kvizvinopounckuii ynueepcumem umenu Kopxoim Ama
(Kwizvinopoa, Pecnyboiuka Kazaxcmana)
*raushann3003@gmail.com, lyazzatk.sh.2007 @mail.ru

Annomayus

Ceroanst B KazaxcTane He Tak MHOI'O MIPAMEPOB YCTICITHONH KOMMEPIMAIH3alUA TEXHOJIOTHM, CBSI3aHHOE C
TeM, YTO y YYaCTHHKOB KOMMEPIHAJIM3allUd TEXHOJOTMH HE COBCEM IIPAaBUIIbHBIC IIPEACTABICHHS O
MEXaHHU3MaX MCIOJIb30BaHUS TEKYIIEr0 PEIHKA 00EKTOB HHTEIUICKTYaIbHONH COOCTBEHHOCTH H BO3MOXKHOCTH
UX HCIOjb30BaHus. [103TOMY LIeJIbI0 JAaHHOM CTaThH SBIISIETCS UCIOIb30BaHKE B IIpOILecce O0YUYECHHsI OCHOB
KOMMEpLHAIM3allid TEXHOJOTHA Kak (aKTopa IOBBIIMIEHHS AKTUBHOCTH M Pa3BUTHS IO3HABATEIHHOM
JeATeIBHOCTH 00yUaloIuXxcs By3a. B pabore mpeacTaBieHbl HEKOTOPbIE IIPOOJIEMbI M BOIIPOCHI, ¢ KOTOPBIMHU
CTaJIKUBAIOTCS OPraHU3alliK B MPOIecce KOMMEPIHAIN3aii TEXHOJOTHH. JIBUTasCch 32 MUPOBBIM YPOBHEM
W TIpeojiofieBasi BCE BCTPEHYAIONIMECs TPEMATCTBUS HA IYyTH KOMMEPIMAIM3alui TEXHOJOTHH, Y
Ka3aXCTaHCKOM BBICIIEH IMTKOJBIB IIPOIECCE OOYYICHHS MOJOMEKHM OCHOBAM 3TOTO HAIPABJICHHS, HMMEET
Heroxoe Hayano. Ho B To ke BpeMsiHe00X0AMMO CTYEHTaM, MarCTpaHTaM, JOKTOPAHTaM, a TAK)KE YIEHBIM
VHUBEPCUTETA HAJTAKUBATH COTPYIHUYECTBO C OW3HECOM U KOMMEPIMAIM3UPOBAThH CBOM HAaydHEIC
JIOCTHKEHUSI, IIPOSIBIIATE ce0sI B BOIIPOCaX JIMIIEH3UPOBAHNS HHTE/UIEKTYaJIbHOH COOCTBEHHOCTH.

Knrouesvie ciosa: KOMMepIHAIM3aIlUN TEXHOJIOTHH, 00yJaroyecs By3a, aHKeTHPOBAHNE, MHTEIUICKTYaIbHAS
COOCTBEHHOCTb, IMOBBIIICHHE AKTUBHOCTH.

BBeaenue

B nacrosiee Bpems rpu n3MEeHEHUU Ha3BaHUs MUHUCTepCTB B PecniyOmuke Kasaxcran (paznenenue
Ha nBa munucrepctsa: MHuBO PK u MII PK) tpeGyroTcst mpeobpa3oBanus B Ka3aXCTaHCKOU HAyKe,
KOTOpbIE B TIEPBYIO O4Yepenb CBSI3aHBI C W3MEHEHHSAMH B CHUCTEME VIPAaBICHUS M CXeMax
buHaHcupoBaHus uccienoBanuii [3acenanue [IpasutenscrBaPecnyoauku Kazaxcran, 14.02.2023].
Kpome Toro, Hayka B CTpaHe NO-TIPSKHEMY CUMUTAETCS TOCYyIapCTBEHHOW - OpraHu3aius B
3HAYUTEIBHOW CTEMEeHH MPUHAMJISKUT €My U IJIaTUT 3apaboTHYIO0 IIaTy ee ciyxamuM. Ecmu
TOBOPHUTH O 3ala/IHBIX CTPaHAaX, TO B OOJIBIIMHCTBE MX 3HAYUTENIbHAS 0 HAYYHBIX HCCIEJOBAHUI
U pa3paboOTOK MPOBOJMUTCS B Ja0OpATOPHUAX U MCCIEAOBATEIBCKUAX IIEHTPaX, MMEIOIINX YaCTHYIO
dopmy cobctBeHHocTH [TU Yibo, 2023].

A CcBsI3aHHBIE C OTHUM BOIPOCHI 33JAIOTCS CAMHMH WHOCTPAHHBIMHU OJKCIIEpTAaMH Ha BCTpeYax C
MPEACTABUTEIISIMU OPHCOB TpaHCPepTa U KOMMEPITUATH3AINH TEXHOJOTHH Ka3aXCTAHCKUX HAYYHO -
UCCIIeZIOBATEILCKUX MHCTUTYTOB M Y4eOHBIX 3aBefeHHil. Kak oTMeTrin 3apyOexHbIe SKCIEepPTh -
YaCTHbIC MHBECTOPHI TOTOBBI CIIOHCHPOBATH HAYYHBIC TPOCKTHI TOJBKO B CIydae rapaHTHPOBAHHOM
nocienyomei npudbut. bomee Toro, ecnum  wactHeie wuHBectmmu [Hsu D.H., 2023],
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