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Abstract. The article addresses the urgent issue of developing the system of
secondary and higher education in the Republic of Kazakhstan in the context of
implementing the Education Development Concept for 2022-2026. Based on
a theoretical analysis of regulatory and legal documents, scholarly pedagogical
literature, as well as data obtained from interviews and questionnaires, systemic
gaps in the training of teaching staff—primarily teachers of natural science
disciplines—have been identified. It has been established that the predominance of
subject-centered and fact-based approaches to teaching, insufficient flexibility of
the educational system, and weak integration of education, science, and industry
have a negative impact on the formation of students’ motivation for conscious
career choice and participation in project-based and research activities. The study
shows that a significant proportion of teachers are not prepared to organize and
provide scientific guidance for students’ research activities, which contradicts
contemporary requirements for educational quality and the objectives of training
competitive specialists. The scientific novelty of the research lies in substantiating
the need to form a sustainable alliance model “School — University — Science —
Industry” as a tool for enhancing the educational and research potential of teaching
staff and students of pedagogical universities. The article proposes directions for
improving the regulatory framework, educational programs, and mechanisms for
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teacher retraining, and also justifies the feasibility of establishing a pedagogical
technology park as an environment for integrating educational, scientific, and
industrial components. The research findings may be used in the modernization
of educational programs of pedagogical universities and in the development of
practice-oriented models for training teaching personnel. The value of the study lies
in a systematic analysis of the current situation and the development of effective
pathways for enhancing the research capacity of teaching staff in the field of natural
sciences.

Keywords: University, school, industry, alliance, teacher, preparation,
innovation, project and research activities
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Annoramus. Makanama 2022-2026 xputgapra apHaiFad OinimM Oepy/i JaMbITy
TYKBIPBIMJIAMACKIH iCKe achIpy karmaibiHaa KazakcTan PecrmyOnmuKachIHbIH OpTa
YKOHE JKOFaphl OLTIM Oepy JKYHECiH TaMBITY/IBIH 63€KTi MAceneci KapacThIPhLIa b,
HopMaTHBTIK-KYKBIKTHIK KY)KATTap/bl, FhIIBIMU-TICIATOTHKAIBIK OeOHeTTep i,
COHJIali-aK cyX0ar MeH cayaaHaMa JepeKTepiH TCOPUSIIBIK Tal1ay HET131H Ie Meiaror
KaJpap/pl, €H aJIbIMCH JKapaTbUIBICTAHY-FBIIBIMH OaFbITTaFbl MYFaTiMICPI
JasipiayaaFbl )KYyHelli ONKBUTBIKTAp aHbIKTaIbl. OKBITYAaFbI TIOHIIK-0aFqapIaHFaH
JKOHE HAKTBI TocuIiepAiH OackiM Oomybl, OUTIM Oepy >KYWeCiHIH HKeMIUTITiHIH
JKETKUTIKCI3AIri koHe OimiM Oepy, FBIIBIM MEH OHJIPICTIH 9JICi3 MHTETPaIusChl
OKYIIBLIAPIbIH CAaHATIBIKOCION TaH Ay FaXKOHE K00 Ay -3ePTTEY KbI3METIHE KAThICyFa
JICTCH BIHTACBHIH KAJBINITACTBIPYFa TEPIC dCep €TETiHI aHbIKTABL. [lenarortepain
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enayip Oetiri OLTIM aTyIIBUIAP/IBIH 3€PTTEY KYMBICTAPBIH YHBIMIACTHIPYFa JKOHE
FBUTBIMH CYHEMeJIAeyTe MalblH eMeC eKeHIIT1 KepceTiIreH, Oy OiiM camackiHa
KOWBUTATHIH 3aMaHay ! TajlalTapra jKOHe Oocekere KaOiIeTTI MaMaHIap bl Taspiiay
MiHETTEepiHEe Kalmibl Kenemi. 3epTTeydiH FbUIBIMH JKaHAJBIFBl TEAaroTHKAJIbIK
Kagpiap MeH nenarorukaiblk KOO CTyneHTTepiHiH FhUIBIMU-3EPTTEY QJIeyeTiH
KETUIOIpy JKoHe apTTelpy Kypanbl petinge "Mekren-KOO-fputbiM-eHAIpic”
ATBSHCBIHBIH TYPaKThl MOJIENIH KaJBINTACTHIPY KAXKETTUIITIH HEeTi3ey OOIbII
TaOblIaabl. Makanana MyraliMepal KaiTa aaspliiay[blH HOPMATUBTIK 0a3achlH,
Oimim Oepy OarnmapiaManapbl MEH TETIKTEpiH JKETiIipy OaFbITTaphbl YCHIHBUIFaH,
COH1ali-aK Oi1iM Oepy, FEUTBIMU JKOHE OHIIPICTIK KOMIIOHEHTTEP/[I HHTETpaIUsIIay
OpTAaChI PETIHE MEIarOTUKAIBIK TEXHOTIAPK KYPY/IbIH OPBIH/IBUIBIFBI HET13/eJITeH.
3epTTey HOTHXKENepi IMeAaroTHKallbIK >KOFaphl OKY OpBIHIAPBIHBIH OiTiM Oepy
OarapiaManapblH KAHFBIPTY JKOHE TMEAAarOTHKANBIK Kapiap/asl Jaspiay/ by
TOKiprOere OarbITTaNFaH MOAECIBICPIH d3ipiey Ke3iHae MaliJanaHbulybl MyMKiH.
JKyprizinreH 3epTTeyaiH KYHIBUIBIFBI aFbIMJIAFbI JKaFIaiIbl )KYHeIl Tanaay KoHe
KaparblIBICTAHy FBUIBIMJAPBI CAACBIHAAFBI TEAaror KaJplapiAblH FbUIBIMA
QJIeyeTiH JKaKCapTyIbIH THIMJII SKOJIIAPBIH 931piey OOBIT TaObLIa k.

Tyiin ce3nep: KOO, wekremn, eHAIpic, ambsHC, MYFaliM, JTalbIHIBIK,
WHHOBAIIWS, K00aay ®oHe 3epTTey KbI3METI
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AnHoTaumus. B crarbe paccMmarpuBaeTCs akTyaidbHas TpoOieMa pa3BUTHUS
CHUCTEMBI CpETHET0 M BBICHIeTO oOpa3oBaHus PecmyOmukm Kaszaxctan B
ycnoBusix peanmsanuu Konnenmwm passutus oOpazoBanus Ha 2022-2026 TOIBL.
Ha ocHOBe TeopeTHueckoro aHaim3a HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB,
Hay4YHO-IIEJarOTUYECKON JUTEpaTyphbl, a TaKKe TaHHBIX HMHTEPBBIOMPOBAHUS U
AHKETHPOBAHUS BBISBICHBI CUCTCMHBIC MPOOEIBI B MOJTOTOBKE IMEIarOrHueCKUX
KaJIpoB, TIPEKIE BCEro YYHUTENeH ECTECCTBEHHO-HAYYHOTO HAIPABJICHHSI.
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YcTaHOBIIEHO, UTO MpeodiIajaHue MPEeAMETHO-OPUEHTUPOBAHHOTO U (PaKTHUECKOTO
MOAXONOB B OOYYEHHH, HENOCTAaTOuHasi TMOKOCTH 00pa30BaTENbHON CHUCTEMBI U
crnabast MHTerpanusi 00pa3oBaHusl, HAYKH U MMPOU3BOJICTBA HETATHBHO CKa3bIBACTCS
Ha (hOpMHUPOBAHHE Y ITKOJILHIUKOB MOTHBAILIUH K OCO3HAHHOMY NMPO(HeCCHOHATEHOMY
BBIOOPY M YYacTHIO B IPOEKTHO-HMCCIIEIOBATENILCKON aesTenbHocTH. lokasaHo,
9TO 3HAYUTENbHAs YacTh IIEAaroroB HE TOTOBA K OPTaHM3AlMU W HAYYHOMY
COTPOBOXKICHHUIO HNCCIEI0BATEIBCKON PAOOTHI 00YyUYarONIINXCsl, YTO TPOTHBOPEUNUT
COBPEMEHHBIM TPeOOBaHHMAM K KayecTBY OOpa3oBaHMsI M 3ajjadyaM TOATOTOBKH
KOHKYPEHTOCIIOCOOHBIX ~ CHENHaINCTOB. HaydHas HOBH3HA  HCCIICIOBAHHS
3aKIfouaeTcsi B 000CHOBAaHMH HEOOXOAMMOCTH (POPMUPOBAHUS YCTOHUMBON MOJIENN
anmpsiaca «1lIkona - By3 - Hayka — [Ipon3BoacTBO» Kak HHCTPYMEHTA TTOBBIIICHUS
W HAYYHO-HCCIIE/IOBATENLCKOTO MOTEHIINANA TIeJAarOTHYECKUX KaJPOB U CTYJICHTOB
Mearornueckux By30B. B craTbe npeioskeHbl HapaBieHHs: COBEPLICHCTBOBAHHE
HOPMAaTHBHOW 0a3bl, 00pa30BaTEIBHBIX MPOTPAMM M MEXaHH3MOB TIEPETIOATOTOBKA
yuuTesel, a Takke 000CHOBaHa IeNeco00pa3HOCTh CO3JaHus MeAarorn4eckoro
TEXHONapKa KaK CpeAbl HMHTETrpaluyd  00pa30BaTeNbHOTO, HAyYHOTO H
IMPOU3BOACTBCHHOI'O KOMITOHCHTOB. Pe?,y.HBTaTBI HCCJICAOBAaHUA MOTYT OBITH
WCTIOJIB30BaHBI TP MOACPHU3ALUH 00pa30BaTeIbHBIX IPOrPaMM HeJarorudeckux
BYy30B M pa3paboTke NPaKTHKO-OPHEHTHPOBAHHBIX MOJIEIEH IOATOTOBKU
MEearoruueckux KajapoB. LIeHHOCTBbIO TPOBEICHHOTO HCCIICAOBAHUS SBISICTCS
CUCTeMaTHUeCKHH aHaNW3 TeKyIIed CHUTyallu H pa3padoTka 3(PQPEeKTUBHBIX
MyTed yIydlIeHUs Hay4yHOTro IOTEeHIMaja IeAaroruiyeckux KajpoB B obOmacTu
€CTECTBEHHBIX HayK.

KuroueBbie ciioBa: By3s, mikosa, Ipou3BOICTBO, aJIbSIHC, YUUTENb, TOJITOTOBKA,
WHHOBAIMs, MPOEKTHAS U HCCIIEA0BATENLCKAs! JeSITEIbHOCTD

Introduction. Innovation arises as a result of attempts to solve familiar problems
by other methods, in the course of a long process of accumulating and analyzing
data, which leads to the emergence of a new quality with innovative meaning.
Innovations today are applied to all areas of human activity. However, considering
the stages of formation of a "trained specialist”, and this is a school, university,
industry, one thinks about the primacy of the application of innovative ideas. For
example, an already trained specialist should come to production, which means
that it is necessary to train him at the university, but a student should come to the
university with a clear idea of what he is interested in, who he wants to become, etc.

The concept of innovation today includes the possibility of developing and
implementing "new" through project or research activities. So, in order to "see"
the idea, it is necessary to prepare a person, which means that it is necessary to
start from school. In order to prepare schoolchildren for choosing a profession,
for conducting project and research activities, it is also necessary to prepare it.
Therefore, the link between school and production is the "university". In our case,
we mean the training of teachers and the natural sciences. The relationship between
the system "school-university-science-Industry" immediately becomes clear. The
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result of innovative processes in education is the introduction of both theoretical
and practical innovations, as well as innovations that arise at the intersection of
theory and practice E.C., Miller, J.S. Krajcik (Miller and Krajcik, 2019), A.V. Gam
(Gam, 2020), L.V. Kozhemyakina (Kozhemyakina, 2022), E.S. Polat (Polat, 2020),
T.A. Popova (Popova, 2020), [.A. Pogrebnaya, S.F. Semenikhina (Pogrebnaya and
Semenikhina, 2022).

Let's take a closer look at the need to define the topic, develop and implement
our research.

Innovation in education:

The modern transformation of the education system has affected the training of
teachers. The requirements for pedagogical universities of the country in the field
of training scientific potential, namely the documents regulating the activities of
teachers, determine the priority areas of the goals and content of school education.

Today, many requirements are also imposed on a schoolchild: he must become
enterprising with developed critical thinking, literate, independent and highly
moral. In order to form all the indicated qualities in schoolchildren, it is necessary
to train teaching staff. Only a trained teacher will be able to achieve the goal of
teaching and forming all the qualities of schoolchildren.

Thus, the new vision of higher education in the training of school teachers
allows us to assert that today if will not be enough to teach (in the field of KSA),
and an important point is given to the formation of competencies with a modern
vision, as well as the definition of non-standard, active, creative (including project
and research) abilities of students. In turn, the transformations have also affected
the content of the training of teachers for activities in the living conditions of
the school, the social life of society and the economic realities of the country. To
increase the scientific potential, the quality of educational programs implemented
in pedagogical universities is important.

The introduction of new forms of organization of scientific activities of the
younger generation is implemented on the basis of the formation of the continuity
of the pedagogical system of the design and research type, in the context of the
integration of the educational process into a certain (as mentioned above) alliance
"School - University - Science - Production".

To date, the problem of teaching staff is that they themselves are not prepared
to conduct scientific activities. Requests of the State Institution "Department of
Education of the city of Aktobe" and the Department of Education of the Aktobe
region for participation in scientific competitions are increasingly in demand by
subject teachers and schoolchildren. But, as the practice of reviewing these projects
shows, a school teacher cannot deal with the topic of a scientific project, correctly
formulate the topic, prepare the scientific apparatus, do not know the main stages
of research, cannot determine the methodology and methods, etc. This completely
contradicts the concept of education development in Kazakhstan until 2025
(Strategy "Kazakhstan-2050" ..., 2012; The state mandatory standard ..., 2018).
And our task is to train a competitive specialist who is able to qualitatively prepare
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and educate a student within the framework of the "School - University - Science
- Production" alliance.

An innovation in the education system should be the research potential in
education, which demonstrates the latest and consistent chain between the state of
the level of education and the economic potential of the country.

Our study acquires scientific novelty on the basis of a thorough analysis of the
regulatory documents of the Republic of Kazakhstan, which provide guidelines
for solving urgent problems in the education system E.S. Polat (Polat, 2020).
The existing methodological base, structure and content of the Kazakh education
system leave much to be desired, not meeting the modern requirements of the
world educational space G.Zh. Tayauova, G.Zh. Alibekova, Zh.B. Ilmaliev, O.B.
Kenzhaliev (Tayauova et al., 2018).

Literary review. Let's consider the conceptual foundations of the integration of
education, science and industry. In the context of global socio-economic transformations
and the transition to a knowledge economy, the need to integrate various levels and
spheres of education with science and Industry is becoming urgent. Scientific research
in recent decades has emphasized that the fragmentation of educational institutions
reduces the quality of staff training and prevents students from forming a holistic view
of their future professional activities E.S. Polat (Polat, 2020).

The idea of the «School —University — Science— Industry» alliance is based on
systematic and activity-based approaches that consider education as a continuous,
holistic process aimed at the development of personality, its professional and
scientific potential.

In foreign pedagogy and educational policy, the concept of Triple Helix and
Quadruple Helix is widely used, suggesting the interaction of universities, science,
business and society, which was substantiated by researchers L. Leydesdorff
(Leydesdorft, 2010), Y. B. Xue, O. B. Keat (Xue and Keat, 2025), developed an
innovative model of the triple helix relationship between university, industry and
government for empirical research and explanation of structural relationships.
These models are considered as the basis for innovative development and training
of competitive specialists based on knowledge production.

In domestic and post-Soviet studies [.A. Zimnaya (Zimnaya, 2006), A.K.
Kusainov (Kusainov, 2013), E.S. Polat (Polat, 2020), educational alliances are
analyzed from the perspective of:

— continuity of education levels;

— practice-oriented learning;

— development of students' research and project activities (Polat, 2020).

Itis noted that in this model, the school acts not only as a basic level of education,
but also as a space for early career guidance and the formation of a research culture,
and the university as a center for scientific, methodological and personnel support.

The researchers point out that a modern school should move from a translational
learning model to a model focused on the development of universal learning
activities, research skills and value orientations.
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In the works devoted to school science education, it is emphasized that the
integration of schools with universities and scientific organizations:

— increases students' motivation to study natural sciences;

— promotes informed professional choice;

— forms students' understanding of scientific and engineering activities.

However, a number of authors note the insufficient readiness of schools for such
interaction, due to a shortage of human, methodological, and logistical resources.

A special place in the literature is occupied by the problem of training pedagogical
personnel capable of working in conditions of integration of education, science
and industry. According to the researchers, M.V. Melnichuk, Yu.M. Gruzina, . A.
Firsova (Melnichuk et al., 2019) the traditional subject-oriented model of teacher
training does not ensure the formation of their research and project competencies.

In the works of Kazakhstani scientists G.Zh. Tayauova, G.Zh. Alibekova,
Zh.B. Ilmaliev, O.B. Kenzhaliev (Tayauova et al., 2018), A.K. Kusainov, S.T.
Shaikhislamov, G.K. Nurgalieva (Kusainov et al., 2019), O.B. Kenzhaliyev, Z.B.
Ilmaliyev, A.F. Tsekhovoy, M.B. Triyono, G.K. Kassymova, G.Z. Alibekova,
and G.Z. Tayauova (Kenzhaliyev et al., 2021), it is noted that a significant part of
teachers experience difficulties in:

— organizing students' design and research activities;

— cooperation with universities and scientific institutions;

— the introduction of practice-oriented forms of education.

In this regard, the necessity of creating innovative forms of teacher training,
including pedagogical technology parks, internships at universities and
manufacturing enterprises, is justified.

The analysis of scientific publications shows that the participation of scientific
organizations and industrial enterprises in the educational process contributes to:

— updating the content of education;

— development of applied and research skills;

— formation of professional and supra-professional competencies.

The production environment is considered as an important resource for the
implementation of project-based learning, dual education and mentoring. At the
same time, it is emphasized that the lack of regulatory mechanisms for interaction
reduces the effectiveness of such forms of cooperation.

Despite the recognition of the importance of the "School — University — Science
— Industry" alliance, a number of systemic problems are highlighted in the literature:

— fragmentation of interaction between the members of the alliance;

— insufficient regulatory and legal regulation;

— the gap between theoretical training and practical requirements of production;

— a low level of research culture among some teachers and students.

These contradictions point to the need to develop a holistic model of the
pedagogical alliance, integrated into the educational system at the institutional
level.

The analysis of scientific sources shows that the introduction of the "School —
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University — Science — Industry" alliance is considered by modern researchers as
a promising direction for the modernization of education. At the same time, the
following have not been sufficiently developed:

— pedagogical mechanisms for the implementation of the alliance in the holistic
pedagogical process;

—models of scientific support for school research activities;

conditions for increasing the scientific and research potential of teaching staff.

A bibliometric analysis of research on cooperation between universities and
industry in post-Soviet countries conducted by K. Moldashev, S. Kozhahmet,
A. Yenikeeva, A. Nurgabdeshov (Moldashev et al, 2019), K. Moldashev, A.
Nurgabdeshov and S. Kozhakhmet (Moldashev et al, 2026) identifies challenges:
state dominance, weak industrial demand and cultural barriers, but notes
opportunities in program reform and dual education, employment-oriented learning
models.

These provisions determine the relevance of this research and substantiate
the need to develop a systematic model of an educational alliance focused on the
integration of learning, education, science and practice.

Materials and methods. The research is based on a systematic, competence-
based approach. The materials used are regulatory and legal documents of the
Republic of Kazakhstan in the field of secondary and higher education, scientific
and pedagogical literature, as well as statistical and analytical data from authorized
bodies.

In the course of the work, theoretical methods of analysis and generalization of
scientific sources and normative documents, the comparative analytical method,
as well as empirical methods were used: questionnaires, interviews and expert
assessment of teachers and students of pedagogical educational programs. A
modeling method was used to develop a theoretical model.

This combined approach has made it possible to comprehensively assess the
state and prospects of education development in the country.

Results. Our theoretical analysis of the legislation of the Republic of Kazakhstan,
and the theoretical analysis of scientific and pedagogical literature on this research
issue, allowed us to identify certain and quite significant gaps both in the secondary
education system (training schoolchildren and the training of teaching staff) and in
the higher education system in the training of future teaching staff (in our case, future
teachers of natural sciences) through interviews, surveys, etc. The main reasons for
the existing problems identified in our study were: insufficient flexibility of the
education system and its inability to innovate; lack of motivation to implement a
quality assurance system; weak motivation to achieve a high level of education in
the training process. Thus, we propose an innovative approach to improving the
educational environment, taking into account the identified problems and focused
on activating the scientific potential of teaching staff and students.

In the current situation, the main tasks should be:

1. Improvement of the Legislative and Regulatory Framework:
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- Further democratization and public participation in education management.

- Ensuring the effective functioning of the Kazakh education model through the
improvement of the legislative and regulatory framework.

2. Integration of Education, Science and Industry:

- Development of mechanisms for 4-way integration.

- Support for the real sector of the economy to improve educational quality.

3. Introducing innovations through design and research activities:

- Support for the possibility of developing and implementing "new" through
design or research activities.

- Creating conditions for students to develop project and research skills.

4. Natural science teacher training:

- Solving the problem of teaching staff who are not ready for scientific activity.

- Preparation of teachers for the formulation of research topics, preparation of
scientific apparatus, definition of methodology and research methods.

5. The relationship between School, University, Science and Industry:

- Establishing a close relationship between school, university, science and
industry.

- Development of measures aimed at improving interaction and exchange of
experience within the framework of the School - University - Science- Industry alliance.

6. Creation of Competitive Specialists:

- Compliance of teacher and student training according to the Concept of
Education development in Kazakhstan.

- Training of competitive specialists capable of leading the country in the future.

We proceed from the premise that the successful implementation of the program
ofthe alliance "School - University - Science - Industry" in the context of project and
research activities aimed at training future teachers of natural sciences, as well as
the creation of a Pedagogical Technopark (in our case, the Pedagogical Technopark
named after A. A. Kalyuzhny on the basis of Aktobe Regional University named
after K. Zhubanov, established in memory of Professor Anatoly Afanasyevich
Kalyuzhny, Doctor of Pedagogy and Doctor of Psychology), will ensure the
sustainable and effective integration of all participants in this alliance, contributing
to the formation of a holistic and continuous pedagogical environment. Thus, the
identified gaps in the system of secondary and higher education and, based on this,
the tasks set allow us to determine the solution of further scientific issues, which (in
our opinion) include the following aspects:

1. Identification of the possibilities of teaching staff in the natural sciences in the
context of the alliance "School - University - Science - Industry":

- Conducting a search for the available resources and potential of teaching staff
within the framework of this alliance.

- Analysis of the identified opportunities in order to identify shortcomings in
project and research activities, and teacher training for scientific competitions.

2. Development of effective methods of retraining teaching staff at the university
level:
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- Search for possible ways and mechanisms for retraining teaching staff with an
emphasis on strengthening their scientific potential.

- Analysis of the effectiveness of the proposed methods in order to eliminate the
identified gaps in the scientific potential of teaching staff.

- Revision of educational programs for teacher training, taking into account
the requirements of the state program for the training of teachers and the relevant
research objectives.

Discussion. The theoretical analysis of the legislation of the Republic of
Kazakhstan, as well as the analysis of scientific and pedagogical literature on the
research problem in conjunction with empirical methods (interviews, questionnaires,
surveys of teachers and students) made it possible to identify a number of systemic
and stable gaps characteristic of both the system of secondary education and the
system of higher pedagogical education. Within the framework of this study, special
attention was paid to the training of future teachers of the natural sciences, which is
due to the increasing role of natural science knowledge in the context of scientific
and technological development and digitalization of society.

The results obtained indicate that in the system of secondary education there is an
insufficient level of readiness of schoolchildren for project and research activities,
a weak orientation to scientific knowledge and conscious professional choice. This
is largely due to the limited training of teaching staff to organize the research work
of students, as well as the lack of sustainable motivation to implement innovative
educational practices. Similar problems have been identified in the system of
higher education, where the training of future teachers is often mainly theoretical in
nature and is not fully focused on the formation of research, project and innovative
competencies.

An analysis of the causes of the existing problems made it possible to identify
several key factors. First, the education system as a whole is characterized by
insufficient flexibility and low adaptability to the introduction of innovations.
Despite the presence of regulatory documents and strategic programs, the real
implementation of innovative approaches in educational practice is fragmentary and
not systematic. Secondly, insufficient motivation of teaching staff and educational
organizations to implement a system for ensuring the quality of education based
on scientific research, project activities and analysis of educational results was
revealed. Thirdly, there is a weak motivation of students and future teachers to
achieve a high level of education, which is manifested in a formal attitude to
scientific activity and limited participation in research and innovation projects.

In the context of the identified problems, we propose an innovative approach
to improving the educational environment, focused on activating the scientific
potential of teaching staff and students. This approach is based on the idea of system
integration of education, science and Industry, which corresponds to modern world
trends in the development of educational systems and strategic priorities of the
Republic of Kazakhstan.

In the current situation, the key tasks for the development of the educational
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system should be, first of all, the improvement of the legislative and regulatory
framework. Further democratization of education management and expansion of
public participation in managerial decision-making can increase the transparency
and efficiency of the functioning of the Kazakhstani model of education.
Improvement of the regulatory framework should be aimed at creating conditions
for the sustainable development of educational organizations and the introduction
of innovative forms of teacher training.

An equally important task is the integration of education, science and Industry,
which involves the development of mechanisms for quadripartite interaction within
the framework of the "School - University - Science - Industry" alliance. Support for
the real sector of the economy in this context is considered as a factor in improving
the quality of education, which makes it possible to bring the content of education
closer to the current needs of society and the labor market.

Particular attention in the discussed model is paid to the introduction of
innovations through project and research activities. Support for the development
and implementation of innovative projects in the educational environment creates
conditions for the formation of research skills, critical thinking and independent
problem solving in schoolchildren and students. The formation of these
competencies is the most important condition for the training of future specialists
capable of scientific research and professional growth.

Within the framework of training teachers of the natural sciences, the problem
remains the insufficient readiness of teaching staff for scientific activities, which
is confirmed by the results of our study and the data of a number of scientific
works S. Semenikhina, V. Semenikhin, Z. Kukenov, B. Sarimbayeva, R. Izimova
(Semenikhina et al., 2024), Luo T., Zhao J., So W., Zhan W. (Luo et al., 2024).

In this regard, the need for purposeful training of future teachers to formulate
research topics, develop scientific apparatus, and choose adequate methodology
and methods of scientific research is actualized. Solving this problem is possible
only with a systematic revision of the content and technologies of pedagogical
education. The establishment of a stable relationship between school, university,
science and Industry is one of the separate directions of the development of the
educational system. The development and implementation of a set of measures
aimed at the exchange of experience, joint project and research activities will make
it possible to form an integral educational ecosystem focused on the training of
competitive specialists A.V. Gam (Gam, 2020).

In the end, the implementation of the program of the alliance "School - University
- Science - Industry" within the framework of project and research activities, as well
as the creation of the Pedagogical Technopark are considered by us as effective tools
for the formation of an integral pedagogical environment. Such an environment
will ensure the continuity of teacher training, strengthen their scientific potential
and improve the quality of natural science education at all levels.

The gaps in the system of secondary and higher education identified in the
course of theoretical analysis, as well as the tasks formulated on their basis, allow
us to determine promising areas for further scientific research. In particular, they
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include the identification of the capabilities of teaching staff in the natural sciences
in the context of the alliance "School - University - Science - Industry", the search
and analysis of the available resources and potential of teachers, as well as the
development of effective methods for their retraining at the university level. The
revision of educational programs for teacher training, taking into account the
requirements of state programs and the goals of this study, will eliminate the
identified gaps and ensure the sustainable development of teacher education. Table
1 presents the identified gaps in the education system, as well as their causes,
and Table 2 presents the correspondence between the identified problems and the
proposed research objectives (Table 1, Table 2).

Table 1 — Identified gaps in the education system and their causes

Level of education | Gaps identified Reasons established in the study

Secondary Insufficient level of project and | Insufficient Preparedness of Teachers for

education research skills of schoolchildren | Research Activities

Secondary Poor career guidance Lack of stable connection between the

education school and the university, science and

industry

Higher education | The Formal Nature of Scientific | Limited integration of R&D into the
Training of Future Teachers educational process

Higher education | Low motivation of students for | Lack of practice-oriented research forms of
scientific activities education

Secondary and Low adaptability to innovation | Lack of flexibility in the education system

higher education and regulatory frameworks

Table 2 — Correspondence of the identified problems and the proposed research objectives

Identified problems Solution direction Objectives
Lack of flexibility in the | Improving the regulatory Democratization of education
education system framework management, normative legal acts
Weak motivation for the | Implementation of a quality Stimulating innovation and
quality of learning assurance system research
Lack of sustainable Project and research activities Formation of research
research in schoolchildren competencies
Teachers' Unpreparedness | Training of teachers of natural Training in Research Methodology
for Science sciences and Methods
Gap between levels of Formation of the School- Integration ""School-University-
education University-Science-Industry Science-Industry"

Alliance

Here is a specific example of the level of activity in the field of innovation (from
the source - the Committee on Statistics of the Ministry of National Economy of
the Republic of Kazakhstan.

Statistical analysis of the main indicators of innovation activity from 2016
to 2025 showed that despite the annual increase in the number of enterprises in
Kazakhstan, the level of innovation activity of enterprises and organizations

remains at a low level (Figure 1).
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Figure 1 - Level of innovation activity

Based on the theoretical analysis, we propose a theoretical Model of interaction
within the framework of the "School-University-Science-Industry" alliance,
presented in Figure 2 (Figure 2).

SCIENCE
(research, grants, scientific competitions)

1

SCHOOL |::> THE FUTURE TEACHER {——]  HEI

(Research in the natural sciences
methodology, student training, projects)
gY. 8, Proj

I

INDUSTRY
(practice, market demands, applied research)

Figure 2 — Model of interaction within the framework of the alliance "School-university-science-
Industry"

Conclusion. According to the theoretical review, in order to eliminate the gaps
both in the system of secondary education (training of schoolchildren and the
training of teaching staff) and in the system of higher education in the training of
future teaching staff (in our case, future teachers of the natural sciences), we propose
the following ways within the framework of the Aktobe Regional University named
after K. Zhubanov:
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1. Implementation of the alliance "School-university-science-Industry":

- Development and implementation of the alliance program in the integral
pedagogical process of the university, aimed at training teachers of natural sciences.

- Elimination of gaps in the joint activities of school, university and Industry,
such as the lack of joint projects and research, as well as the lack of trained teaching
staff for the implementation of high-quality projects and scientific research.

2. Opening of the Pedagogical Technopark:

- Creation of the Pedagogical Technopark, which contributes to the unification
of the alliance "School-university-science-Industry" and addressing the challenges
at all levels of the alliance.

- Preparation of schoolchildren for scientific competitions, joint work with
teachers on projects and research, as well as establishing relationships with
production.

We see solutions for all representatives of the alliance:

For current teaching staff:

- Determining the scientific potential of teachers and conducting a comparative
analysis of the readiness of teaching staff for design and research activities.

- Development of a retraining program on the basis of the university and its
implementation in the educational process.

- Opening of the Pedagogical Technopark for joint work with the school and
Industry.

For Students (Future School Teachers):

- Revision of the Modular Curriculum taking into account the gaps in the
scientific potential of existing teaching staff.

- Introduction of new academic disciplines, courses and electives for better
training of students.

For the production of:

- With regard to interaction with production, it is proposed to visit the main
production sites in the city of Aktobe in the form of excursions for familiarization.
Also, it is planned to invite representatives of production to conduct practical and
laboratory classes on STEM technology, as well as the implementation of scientific
experiments and other research activities on the basis of the university.

- For students, future school teachers, it is proposed to take into account the
existing gaps in the scientific potential of the current teaching staff. This involves a
revision of the Modular Curriculum (UP) of educational programs. The introduction
of new academic disciplines, courses, electives or the creation of centers is aimed
at filling these gaps.

- For alliance production "School-University-Science-Industry" It provides an
opportunity to conduct "pointed" training of qualified specialists with the necessary
competencies and other skills.

Thus, we offer recommendations for eliminating the gaps in the educational
system presented in Table 3 (Table 3).
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Table 3 — Recommendations for closing gaps in the education system

Level/Member

Recommendations/measures

Expected result

Education system
(general level)

Implementation of the Alliance "School-
University-Science- Industry"

Closing the gap between
educational levels; improving
the quality of training of teachers
of natural sciences; creation of a
holistic educational environment

Higher education
(future teachers)

Revision of MUP and QED. Introduction
of extended courses, electives and
academic disciplines: mandatory
participation of students in design and
research activities (university technopark,
greenhouses, proposed pedagogical
quantorium)

Improving the scientific and
project competence of future
teachers; readiness to participate
in scientific competitions and
research

Current teaching
staff

Analysis of scientific potential and
readiness for research; development and
implementation of retraining programs on
the basis of the university; participation
in the Pedagogical Technopark

Growth of professional
competence of teachers; active
participation in joint projects with
the university and production

(general level)

Schoolchildren Preparation for scientific competitions, Formation of research
participation in joint projects with competencies, increasing
teachers and students; inclusion in the motivation for scientific activities
activities of the Pedagogical Technopark |and career guidance
Industry / Organization of excursions to production | Training of qualified specialists
Enterprises of sites; inviting representatives of with practical skills; strengthening
Aktobe production to conduct laboratory and the links between the educational
practical classes; participation in STEM | environment and the real sector of
projects the economy
Alliance Creation of the Pedagogical Technopark | Ensuring comprehensive
"School- "Quantorium named after A.A. interaction of all participants;
University- Kalyuzhny" to unite all members of the | development of an innovative,
Science- alliance and joint work research and project environment
Industry" at all levels of the educational

system
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