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STEAM AS AN EFFECTIVE TECHNOLOGY FOR TEACHING ENGLISH IN SMALL
RURAL SCHOOLS

The research analyses the problem of teaching English in small rural schools. The article
discusses the implementation of STEAM technology in small rural schools as an effective tool for
engaging learners of different levels into a shared educational environment. The research discusses
the importance of formation of new key skills in learning. The technology includes multicultural arts-
based learning strategies and techniques across educational levels and disciplines. The study
discusses the implementation of STEAM in teaching the English language in particular.

In this perspective, this article highlights art-based learning as an effective teaching approach
in science, technology, engineering, arts, and mathematics (STEAM) to achieve school students’
success in STEAM-based education at the secondary education level. The article suggests analysis of
literature and discusses basic provisions on small rural schools of Kazakhstan. The research gives
examples of the experience of teachers working at small rural schools and suggests ways of improving
the current academic performance.

Key words: Arts-based learning, multicultural learning, education, STEAM education, small
rural school.

MAIN PROVISIONS

One of the main goals of educational reforms in Kazakhstan is to adapt the education system to
the new socio-economic environment. Upbringing of the younger generation is one of the most
important tasks of any society as the success of a nation depends on the level of education. A well-
structured educational system increases the quality of knowledge, instills the right values, and
develops skills necessary for being a successful and useful member of the society. The government
of Kazakhstan makes significant efforts to improve the level of knowledge of the new generation in
order to develop their ability to quickly adapt to the changing world.

Positive changes at all the levels of educational system in Kazakhstan have already been made.
And, secondary education being an integral part of the system should be subject to changes first of
all as it forms the basis for obtaining professional and higher education. The results of studying at
school determine the level of qualification and professional future of a personality. This is why before
turning to professional development of higher quality it is important to discuss and improve the
knowledge and skills received at the basic level.

Besides this, in the context of global scientific and technological progress, the government of
Kazakhstan considers the importance of paying special attention to the development of teaching
science, mathematics and the English language [1]. The rationality and relevance of training programs
in this regard as well as the priority of the subjects has already been assessed and adapted at the level
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of secondary education in Kazakhstan. However, the issue is still subject to further consideration:
whether all Kazakhstani secondary school students have equal opportunity to learn the subjects and
obtain knowledge of high quality.

According to the Fund for Sustainable Development of Education of the Republic of
Kazakhstan for 2023, the number of rural schools is 75% of the total number of schools, half of which
are small rural schools. Considering the fact that not all of the small rural schools are properly
equipped, supplied with teaching material, have enough academic hours and teachers to arrange the
learning process in a proper way the scale of the problem is evident. As the international experience
shows one of the tools for solving the problem is the introduction of STEAM technology into small
rural schools [2].

INTRODUCTION

Today, STEAM technology combines science, technology, engineering, art and mathematics to
develop students' 21st century skills such as problem solving skills, creative and critical thinking. The
integrated learning does not only develop creative and critical thinking skills, but also increases
students' motivation to learn [3].

STEAM technology is based on an interdisciplinary approach, integrating several academic
subjects from different fields. The use of STEAM technology demonstrates to learners that any field
of activity requires the integration of various types of skills acquired during the study of different
disciplines.

The use of STEAM technology involves solving problem situations, that is, knowledge
acquired in one subject area allows students to apply a creative approach and learn how to think
critically. It also demonstrates how a solution to a problem can be found and how success in other
areas can be achieved. In this way, students recognize how science and mathematics subjects are
integrated in everyday life with the humanities [4].

Many advanced countries, such as China, Singapore, the United States, Australia, Great Britain,
Israel, Canada, develop the STEAM-education, the principles of which have become a continuation
of the STEM-education concept (science, technology, engineering, mathematics). For example, in the
US, STEM-education is recognized by the National Council for Research (National Research
Council) and the National Science Foundation (NSF) as the technological basis of a developed
society. The degree of training in the field of STEM is an indicator of the nation’s ability to support
its development. [5] Creative disciplines supplementing the STEM-education, are complemented by
the term Arts — art. They expand the direction and enrich the creative component. As practice shows,
nowadays, an active movement from STEM to STEAM education is witnessed [6].

The start of implementing STEAM education in Kazakhstan has already been made. The project
implemented at Rodina rural school demonstrates a successful launch of the technology. In order to
critically assess the issue under study it is necessary to mention that the cause of establishing
numerous small rural schools in the republic is connected with the historical and geographical and
social features of Kazakhstan. They are large territory, low population density, difficult socio-
economic conditions in rural areas and other features.

The concept of “small rural school” is defined by the Law of the Republic of Kazakhstan “On
Education” (Article 1, paragraph 58) as “a comprehensive school with a small number of school
students, combined classrooms and a specific form of organization of educational classes” [7]. The
development of a modern small rural school is one of the priority directions of the educational policy
of the Republic of Kazakhstan. [8] The “Concept for the Development of Small Rural Schools in the
Republic of Kazakhstan for 2020 - 2025 states that out of 7,576 general education organizations in
Kazakhstan, 4,288 are small rural schools, which is 56.5% of the total number. There are 6,032
secondary schools in rural areas, and 4,139 of them are small rural schools. Over the past 15 years,
the number of small rural schools has increased sharply. This means that almost every fourth teacher
works, and every sixth Kazakhstani school student attends a small rural school [9].
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From the social perspective, the lives of all the rural dwellers are closely connected with school
activities. As noted by O. Shunkeeva, currently the rural school is a cultural and informational center
of the region, which involves participation of not only the younger generation and teachers, but of all
the rural dwellers. All cultural and educational works are carried out in collaboration with rural
schools, including small rural schools.

In this case, STEAM technology which presupposes a mixed environment with the involvement
of learners of various age might be chosen as a framework of teaching English at small rural schools.
Collaboration of school students from different grades can be implemented through joint projects.
The learners can study the same problems from indifferent perspectives. The positive side of
extracurricular or in class project activities implemented in a group of learners of different ages is
that the teacher working in a small rural school knows all the children and what each learner is capable
of.

Practical results play a very important role both in STEAM and project technology, and rural
area has numerous advantages in this case as there are many objects of research (a river, a pond, a
garden, animals and other objects) “at hand” that might be studied. Thus, all the children can be
involved in the implementation of the STEAM based project through performing different activities
such as searching for new information, performing practical experiments, preparation of decorations
and other activities.

MATERIALS AND METHODS

Obiject of the research. The object of the research is the application of STEAM education in the
process of teaching English.

Subject of the research. The subject of the research is teaching English to school students of
small rural schools in Kazakhstan.

The research is aiming to achieve the following objectives: 1) to analyze the current situation
on academic performance of small rural schools students in learning English; 2) to study the
experience of STEAM technology application at rural schools with the perspective on teaching
English to multilevel classrooms; 3) to define the main provisions of improving academic
performance of small rural schools students.

Design. The authors of the article used the qualitative research approach for data collection. For
this purpose, the research survey was conducted through the analysis of information presented in
various sources.

Methods. The techniques of theoretical analysis were applied to STEAM educational resources
in teaching English which allowed to identify three main features of STEAM technology that
distinguish it from other traditional methods of teaching English.

The theoretical character of the research presupposes the use of general scientific methods and
approaches applied in the scientific environment: research and systematization of scientific literature
on the research problem. They include analysis, synthesis methods. The outcomes of the research are
based on the analysis of the works of foreign and Kazakh scientists.

RESULTS

Learning English through STEAM has gained importance over the past decades due to the
growing trend of all-round education and development of school learners. Teaching English through
STEAM technology is very different from the traditional teaching system. STEAM technology
creates conditions for the development and improvement of students' analytical and creative abilities.
It provides the opportunity for school students to create collaboration, solve problems, and analyze
research and practical goals. It develops independence in acquiring new knowledge. Three main
features of STEAM technology distinguishing it from other traditional methods of teaching English
are the following:
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- owing to STEAM technology, school students may have more opportunities for independent
work, they learn to identify problems and look for ways of solving them independently through active,
purposeful and conscious actions;

- through participation in team work, students have the opportunity to share their creative and
scientific ideas with other team members to solve educational and practical problems and tasks;

- a targeted development of communicative competencies of the English language is a part of
STEAM education [10].

It should also be noted that one of the main differences between teaching English through
STEAM technology and traditional methods is the development of learning skills, as opposed to
memorizing material presented by the teacher, which is often very typical in most educational
institutions. School students need develop the ability to work independently. They also need to
develop the ability to create new ideas, work in a group of peers, find solutions to cognitive problems,
identify errors in their activities and correct them. With the competent and comprehensive
implementation of STEAM technologies, the achieved level of the English language skills and
competencies of school students will create the key to successful further education and development
of many areas of professional activity[11].

Numerous Kazakhstani scientists have discussed the problems of small rural schools in the
Republic of Kazakhstan. They are Khairutdinova R.S., Akramova A., Akpaeva A., Adilgazinov G.Z.
Shcheglov S.G. and other scientists. Beginning from 2010 universities of Kazakhstan implement
projects aimed at improvement of the situation. Thus, the research project “Development of the
information education system: Academy of small rural schools of the Republic of Kazakhstan™ was
one of them. It involved the active participation and training of small rural school teachers, where
they learnt how an integrated STEAM-based lesson should be created [12].

Training of teachers is an important part of the integration of STEAM technology into the
teaching/learning process. One of the features of small rural schools is the multi-subject nature of
teachers’ work. The specifics of working as an English teacher in a small rural school is that they
need to work in “small classes”. This means that students of different ages from two, three, four
classes are joined into one class set. This determines the specifics of the educational process
construction. At the same time, researches identify difficulties in mastering a foreign language at
small rural schools as teaching children of different ages in one class necessarily leads to the lack of
methods. For this reason foreign language training programs and textbooks should be developed.

As monitoring data show, the quality of knowledge in English at small rural schools of
Kazakhstan over the past three years is as follows: 2020-2021 — 58%, 2021-2022 — 56%, 2022-2023
— 52%. There is also a decrease in the level of interest in learning English, respectively: 78%, 74%
and 53% [13].

In this connection, it is necessary to highlight a number of features in teaching a foreign
language at small rural school. First of all, the optimal combination of independent work of students
and the work of the teacher should be designed, since the proportion of independent work in the
classroom set is large.

Another issue is the introduction of new material. When conducting lessons simultaneously
with two classes, it should be kept in mind that most dual-class lessons include new material in both
the classes. As study demonstrates, a lesson presenting new material in two (or more) grades usually
begins with independent work of upper grade school students (for example, 7th grade). While
considerable amount of teacher’s attention is paid to younger students (for instance, 6th grade) [14].

A teacher of small rural school describes the teaching process as follows: “Independent work
in the senior (for example, 7th grade) as a rule, is associated with preparing students to study new
material and is based on what they have learned (the topic “Planet is in danger”, for example). While
managing independent work in the senior class, which lasts for about 15-20 minutes, | explain new
material on the topic “The modal verb “can” in the structure Can you play the guitar?” to the junior
class and give assignments for independent work.” After that, the teacher continues working with
upper level school students, checks the independent work completed by the learners and explains new
material, ending with assignments for the whole class and home independent work. In the remaining
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time, the teacher also has to check the independent work of primary school students and give
additional exercises and homework assignments [15].

As the analysis shows, the teacher’s workload at small rural schools is impressive, and requires
considerable amount of time and enthusiasm. While the role of an educator is not only to cope with
the situation, but to inspire students to actively discover and persevere. For this reason, methods of
teaching foreign languages which do not rest on conventional traditions from the past might be
considered as forward-thinking. If STEAM technology is integrated into everyday learning at small
rural schools, school students of different levels will study a variety of fields with ease. This will also
help them to obtain the experience in nontraditional thinking and working in collaboration.

DISCUSSION

STEAM technology is an important trend in educational system of Kazakhstan. Due to the rapid
pace of growing innovation and the changing nature of the labor market, education has to respond to
global trends, putting STEAM technology at the forefront of education. And, teachers who can
successfully incorporate these approaches into their English language curriculum can help school
students prepare for their future career choices. Thus, when using STEAM technology in English
lessons, school students develop relevant skills, which in the future will become the basis for choosing
a profession.

In small rural schools STEAM could be implemented at early stages in typical craft projects.
Learners of different levels may actively study and implement crucial knowledge and engineering
tactics. This can be performed through introducing learners to processes like questioning and
“intuitive creativity”. This approach helps to create a new type of educational culture where learners
join in one class and the teacher encourages them to learn in cooperation and try out their ideas.

Thus, an English lesson using STEAM technology can be divided into 6 stages. In order to
solve a problem each stage should integrate English language teaching with interdisciplinary
connections. It is also crucial to develop creative and critical thinking.

At the first stage, it is necessary to select a problem, set a task that requires a solution. It is
important to understand how this problem or task relates to the educational topic and how school
students of different levels should be merged into a team.

The next stage is the stage of forming associations, that is, students accumulate all the
knowledge and ideas related to the problem posed. At this stage, it is obvious how interdisciplinary
connections work, since associations can relate to different areas and levels of science, technology
and art.

The third stage carries out the research. The school students study already applied solutions to
the problem posed and evaluate the advantages and disadvantages of the proposed solutions. After
the learners have deeply studied a given problem and are immersed in their research topic, they think
through their solution to the problem at hand.

The fourth stage presupposes that the school students apply creative and critical thinking skills
to their work. Once students have formulated a solution to the problem, it is time to share it with the
whole set of classes.

The fifth stage involves the activity of school students demonstrating their product for
assessment and feedback. Constructive feedback is very important, as at this stage learners have the
opportunity to understand whether they are moving in the right direction and correct the direction of
their movement.

The final step includes reflection. The learners receive the opportunity to reflect on the feedback
they have received, reflect on their progress and identify steps to improve their skills to move forward.

Considering the structure of the STEAM based lesson it should be concluded that STEAM
technology helps to:

1. Personalize training through deepening the existing practice of creating an individual
educational path. At this stage teachers play a very important role as they teach learners how their
educational needs and abilities could be satisfied and developed. Teachers should suggest possible
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instruments of learning, give recommendations and show the direction of moving further, if
necessary.

2. Develop project technology approach as an integral component of in-depth education, which
allows to significantly increase the effectiveness of the educational process - from the first stage of
understanding and identification of problems to the final stage of practical work. The project activities
help learners to find solutions to a problem without adults’ assistance. The school students also learn
to develop the so-called soft skills through planning, delegating and cooperation.

3. Make creative spaces that act as integration areas for learners of various levels and ages. At
this stage school students learn to create new ideas, select and develop them in order to receive a
ready product as an outcome of their activity.

Summing up the discussion, it should be concluded that teaching English at small rural schools
can also be effective and even consider individual features of each learner. Based on this the present
study draws conclusions and suggests some steps to improve the performance of rural schoolchildren.
However, further detailed research should be conducted on this issue.

CONCLUSION

This article sought to highlight STEAM learning as an effective teaching approach to studying
the English language in small rural schools. Summing up the conducted research it should be noted
that in order to accomplish this goal, this reflection defined and explained the following
concepts/constructs: education in small rural school, STEAM education. It reviewed pertinent
literature on the topic and drew the conclusion of this writing. Based on the overall literature analysis
performed in this study, results and findings of the research revealed the potential effectiveness of
STEAM learning and teaching experiences that might be effective in teaching English to learners of
small rural schools. The research findings showed how small rural schools might implement STEAM
lessons for their different level school students.

Despite the fact that the practice of using STEAM all over the world has excellent results
teachers often avoid introducing the technology into the educational process due to little knowledge
of using it in different level classes of small rural schools. However, appropriate short-term training
for rural teachers would improve their skills in this field, and help them to design and implement
STEAM based lessons.

The suggested research could include exploring professional development strategies that
increase the likelihood of actually implementing the technology in the small rural classroom, such as
offering support to classroom teachers as they teach STEAM lessons to their children for the first
time. All of the above will help focus on academic performance of learners in small rural schools and
at the same time achieve the desired educational standards. The implementation of STEAM
technology in the classrooms of small rural schools should be considered deeper, as many states,
including Kazakhstan, formally include engineering education in the register of professions of the
future.

The provisions suggested in the research might be used as the guide in constructing a STEAM-
based lesson. Personalization of learning attained through STEAM technology makes the educational
process conscious and helps school students to develop the skills necessary for further self-education.
With this, the learning process does not stop at school it continues through gaining by the learners
their personal experience and turns into life-long learning.

INFORMATION ON FINANCING
This article was prepared within the framework of the project “Creation of a scientific and
educational consortium of universities in Kazakhstan to reduce the gap between the quality of

teaching English in urban and rural schools” under grant funding from the Ministry of Education and
Science of the Republic of Kazakhstan for 2022-2024. (WPH AP14871729).
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11I1. VonuxaHoB aTeiHIaFbI Kexmeray yausepcureri, 020000, Kexmeray, Kazakcran
PecrryOnukacet
2Acrana IT yausepcuteri, 010000, Acrana, Kasakcran Pecry6iukacs!

3epmmey wia2vlH HCUHAKMANRAH AYbLIObIK MEKMenmepoe deblIublH MIiliH OKbIMY MaCceleci
manoatiovl. Makanaoa apmypai Oeneetioezi OKyubLIapObl HCAINwl OiNim b6epy opmacvlHa mapmyouvly
muimoi Kypaivl peminoe wagvlin aywliovik mexkmenmepoe STEAM mexuonocuscvin ewneizy
Kapacmulpbliadvl. 3epmmey KOnMaoeHuemmi oHepee, Oilim 0Oepyliy Oapivik Oeneeliniepi MeH
naHOoepiHe, aman aumKaHOa a2blIWbIH MiliHe He2i30eNieeH OKbIMY Cmpameusiapbl MeH 20icCmepiH
KaMMUmulH — OKbIMYOa JHcaHa Hezizei  0az20bliapovl  KAIbINMACmblpyobly — MAaHbl30bLIbI2bIH
mankwulaauovl. Ocvl mypevioan anizanoa, oyn maxaiaoa opma Oinim oeyeeuinoe eHep sxncane STEAM
OiniMiHOe OKYWBLIAPObIY HcemicmiKkmepine Kol HCemKiz)y YUl HcapamvliblCMAaHy, MexHOL02Us,
mexnuxa, oHep dwcone mamemamuxauvl (STEAM) oxvimyovly muimoi macini peminoe oHepee
Hezci30eNeeH oKbimyea 6Oaca Hazap ayoapuliaodvl. Makanaoa adebuemmepee manoday Hcacauvin,
Kazaxcmannely wazoin  ayvinovl mexmenmepi mypanvl He2izei epedicenep Kapacmbvlpbli2aH.
3epmmeyoe wagvlH ayvlioblK MeKmen My2aniMoepiniy madxcipubecinern Mvlcaioap KeamipiieeH.

Kinm cezoep. enepee necizoencen oxvimy, kon maoenuemmi okoimy, oinim 6epy, STEAM 6inim
bepy, wagvih ayvlioblK MeKmen
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STEAM kak 3¢pexTHBHASI TEXHOJIOTUsI 00yUeHHUS AHTIHICKOMY SI3bIKY B
MAaJIOKOMILIEeKTHBIX HIKO0JIAX

0.4. Yeprurosuesal, E.®. T'epdanora 2, I'.M. Paknumesa’, JI.C. Cabutonal

'Koxmerayckuii ynusepcurer umenn I11.Yanuxanosa, Koxmeray, 020000, Pecniy6nuka Kazaxcran
2 Acranunckuii I T-yruBepcutet, Actana, 010000, Peciy6mmka Kasaxcran

B uccrnedosanuu amanuzupyemcsi npobiema Hu3Kou YCnesaemocmu U Npenooasamusl
AHULICKO20 A3bIKA 8 Mmanokomnaekmuvix wkonax (MKIL). Cmamvsi paccmampueaem neopernue
mexnonoeuu STEAM 6 MKIII xax 3¢hghexmusnnviii uncmpymenm 6061eYeHUs YUAUUXCA PAZHO20
YpoBH 8 00wyl obpazosamenvuyro cpedy. B uccredosanuu obcyscoaemcs  8axiCHOCHb
Gopmuposanus HOBbIX KIHOUEBbIX HABLIKOG 6 O00YYeHUU, GKIIOYAIOWUX CMpameuu U Memoobl
00yYeHUs, OCHOBAHHbIE HA NOJIUKYILIMYPHBIX OUCYUNIUHAX, HA 6CEX YPOBHAX 00paA308anus, 6
YACMHOCMU, 8 NPEeNn0OABaAHUU AH2IULICKO20 A3bIKA.

C smotl mouKku 3penust 6 cmamve HOOYePKUBACMCs BANCHOCb U IPDeKmUsHOCms 00yueHus,
ocHosannozo Ha npumenenuu STEAM mexnonocuu, xax sgpgpexmusnom nooxooe x npenooasanuio
ecmecmeerHHbIX Hayk, uckyccmea u mamemamuxu (STEAM) ona  docmudicenusi  8vicokotl
VNesaeMoCmuy yuaujuxcs 6 U3Y4YeHUU AHeIUlCKO20 53bIKA HA YPOBHe CpeoHe20 o0bpazosanus. B
cmamve  NpeoNodCeH  AHANU3  IUMeEPAmypvl U  PACCMOMPEHbL  OCHOBHble  NOJONCEHUS O
MATOKOMNIEKMHBIX CenbCkux wkonax Kasaxcmana. B ucciedosanuu npugedenvl npumepvl onvima
yuumeneu MKIII, onucanvl mpyonocmu 6 00y4eHUU pa3Ho YPOBHEBLIX KIACCO8 U OaHbl
npaKmuyecKue peKoOMeHOAyuUuU.

Kniouesvie cnosa: obOyuenue, OCHOBAHHOE HA UCKYCCMBe, NOAUKVIbMYPHOE O0byueHue,
oopaszosanue, STEAM-06pazosanue, MarokomnieKmuas wWKoid.

CIIMCOK JIMTEPATYPLI

1 O06 yrBepxkneHnn KoHuenmuu pa3BUTHs BbICLIEro oOpa3oBaHMsA M Hayku B PecmyOnuke
Kazaxcran Ha 2023 — 2029 roasl, 1ocTymHoi# o aapecy: https://adilet.zan.kz/rus/docs/P2300000248.
2 Dilnoza Ismoil gizi Abdukadirova. Integration of standard STEAM in English language
classrooms. [Electronic resource]. Access mode: https://cyberleninka.ru/article/n/integration-of-
standard-steam-in-english-language-classrooms/viewer)

3 Kapumosa b.T. STEM-o0y4yeHue — HHHOBALIMOHHBIN MO/IX0]] B COBPEMEHHOM 00pa30BaHUU
// VIHHOBAallMOHHBIM MEHEXKMEHT W TEXHOJOIMM B 3M0Xy rnobanu3anuu Marepuansl V
Mex1yHapoAHOM HaydHO-TIpakTH4ecKoi koHpepenuu: B 2-x Tomax, 2018- 107 — 111.

198


http://ressat.org/index.php/ressat/article/view/345

1. Yonuxanos atsiaaarsl KY xabapmisicer. @unonorus cepusicsl. Ne 4 2023 Bulletin of S.Ualikhanov KU.
Becrauk KY nmenn 11 Yamuxanosa. Cepust pumonormaeckast. Ne 4, 2023 Philological Series. Ne 4, 2023
ISSN 2788-7979 (online)

4 What is STEAM education? The definitive guide for K-12 schools. [Electronic resource].
Access mode: https://artsintegration.com/what-is-steam-education-in-k-12-schools/#whysteam
(03/19/2023)

5 Aleksankov, A. M. (2017). The Fourth industrial revolution and modernization of education:
international experience. Strategic priorities, 1(13), 53-69.

6 Aletdinova, A.A. (2017). From the development of cognitive abilities of workers to the
formation of network competencies in the digital economy. Trends in the economy and industry in
the context of digitalization. St. Petersburg: publishing house of the Polytechnic University, 230-246.
7 3akoH PecnyOnmku Kazaxcran 00 00pa3zoBaHUU
https://online.zakon.kz/Document/?doc_id=30118747

8 O6 yrBepxkaeHun [ocymapcTBEHHON mporpaMMbl pPa3BUTHS 00pa30BaHUS M HayKu
Pecniyonuku Kazaxcran na 2020 — 2025 roasr https://igaa.kz/images/doc/RK

9 Konmenmms pazButust Masibix cenbckux ko Pecnyomuku Kazaxcran Ha 2020-2025 ros!.
10 Caplan, M. (2017). Scientists for tomorrow - A self-sustained initiative to promote STEM in
outof-school time frameworks in under-served community-based organizations: Evaluation and
lessons learned (Conference Paper).

11 ASEE Annual Conference and Exposition, Conference Proceedings Volume 2017 - June, 24
June 2017124th ASEE Annual Conference and Exposition; Columbus; United States; 25 June 2017
through 28 June 2017; Code 129594.

12 lynkaeBa O.A., AnmypsaeBa b.K., XKaiiranoBa A.A., Cateibanguna K.T., Tynerenona
I.U., Haypezanmunaa JI.I. COBPEMEHHASA MAJIAA IIKOJIA B KABAXCTAHE — IHEHTP
COLHUOKVIIBTYPHOI'O PA3BUTHUA WU HWHDPOPMAIIMOHHOI'O TIIPOCTPAHCTBA
CEJIbCKOM CEJIA // dynnamentanbHbie uccaepoBanus. — 2015, — Ne 2-14, — ctp. 3175-3179;
URL.: https://fundamental-research.ru/ru/article/view?id=37713 (mara oopamenus: 30.10.2023).

13 Konnenmus pa3BuUTHS AOUIKOJIBHOTO, CPETHETr0, TEXHUYECKOro W TPOo(ecCHOHATHLHOTO
oOpazoBaHus Pecrybnuku Kazaxcran Ha 2023 — 2029 T'OJIbI
https://www.gov.kz/memleket/entities/edu/documents/details/451747?lang=ru

14 Chanthala, Ch., Santiboon, T., Ponkham, K. (2018). Instructional designing the STEM
education model for fostering creative thinking abilities in physics laboratory environment classes.
AIP Conference Proceedings. Vol. 1923, 030010-1-030010-12.

15 Dagdilelis, V. (2018). Preparing teachers for the use of digital technologies in their teaching
practice. Scopus Research in Social Sciences and Technology, 3(1), 109-121. Retrieved from
http://ressat.org/index.php/ressat/article/view/345

Marepuan noctynui B pegakuuio xypHaia 10.11.2023

199


http://ressat.org/index.php/ressat/article/view/345

