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COMPARATIVE ANALYSIS OF STEM EDUCATION PRACTICES: FOREIGN AND
KAZAKHSTAN CASES

Annotation

In the context of digitalization and scientific-technological progress, the implementation of STEM education is
becoming a priority in the modernization of educational systems. This article presents a comparative analysis of
international practices in the implementation of the STEM approach, focusing on countries such as Finland, Singapore,
and the United States. The analysis is based on five key criteria, which were developed based on the analysis of
international studies and reports on the implementation of STEM education, in particular: OECD reports (for example,
the PISA framework), UNESCO materials on STEM policy, analytical reviews of the National Science Foundation (NSF,
USA), as well as practices recorded in the educational strategies of Singapore and Finland: the level of institutionalization
of STEM, the scale and depth of its implementation, the degree of involvement of schools, teachers, and students, the
role of government and the private sector, and the effectiveness of implementation measured by international assessments
(such as PISA) and participation in academic digital transformation and rapid technological advancement, STEM
education (Science, Technology, Engineering, and Mathematics) has become a key factor in preparing generations
capable of thriving amid swift changes. The aim of the study is to identify effective STEM implementation models and
define strategic directions for the further development of this field in Kazakhstan's education system. The findings reveal
that each of the studied countries has established successful practices and mechanisms for implementing STEM
education. The significance of the work lies in the possibility of using the identified models and recommendations for the
successful implementation of STEM, which in turn contributes to the formation of competitive human capital and the
adaptation of young people to the technological challenges of the 21st century.

Keywords: STEM education, comparative analysis, educational system, foreign models, international practices,
project-based learning, curriculum integration

Introduction. In the modern world, characterized by digital transformation and rapid
technological advancement, STEM education (Science, Technology, Engineering, and Mathematics)
has become a key factor in preparing generations capable of thriving amid swift changes.
International organizations such as UNESCO and OECD emphasize that developing competencies
in STEM fosters critical thinking, creative skills, and innovation capabilities, which are essential for
maintaining countries’ competitiveness on the global stage [1].

Consequently, many countries are implementing national strategies to integrate STEM across all
levels of education [2]. However, the effectiveness of these strategies largely depends on accounting
for the cultural, pedagogical, and infrastructural specificities of each country [3].

Kazakhstan, aiming to modernize its education system, has begun to incorporate elements of
STEM; however, this process remains fragmented and lacks a clearly defined national model [4]. At
the same time, the experience of countries with successful STEM practices, such as Finland,
Singapore, and the United States, is of significant interest and can serve as a guideline for the
development of Kazakhstan’s system [5].

This study is focused on a comparative analysis of STEM education models in the
aforementioned countries with the aim of identifying key success factors and determining adaptable
elements that can be effectively applied within Kazakhstan’s national context. The relevance of the
topic is driven both by the theoretical need to expand the comparative discourse on STEM education
in post-Soviet countries and by the practical demand for recommendations to improve education
quality.

The paper examines the main pedagogical approaches, structures, and implementation methods
of STEM in various educational systems, as well as analyzes current initiatives in Kazakhstan. The
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research results will substantiate directions for improving STEM education considering the local
context and contribute to forming a development strategy aligned with international standards and
national particularities.

Over the past two decades, STEM education has become a focal point of academic discussion
globally. Influential works by J.W. Bybee [2, p.45] and reports from the OECD [1, pp. 12-14; 3, p.78]
emphasize STEM's role as a driver of innovation and economic progress. Theoretical approaches to
STEM vary across contexts: from integrative models combining all four disciplines into cohesive
project-based learning (United States, Finland) to top-down structured implementation led by
national policy (Singapore).

Singapore’s model is rooted in outcome-based education and systematic teacher training [6].
Every aspect—from policy to classroom environment—is aligned to support STEM integration. In
contrast, the U.S. model is highly decentralized, allowing diversity in programs and school-level
autonomy, which fosters innovation but creates inconsistencies in quality [7].

The Finnish system, based on Sahlberg’s [8] research, emphasizes trust in teachers, minimal
standardized testing, and the development of soft skills through interdisciplinary project work. In
Kazakhstan, as reflected in national sources [4, p.31]. STEM is gaining traction, but the system faces
challenges related to teacher preparation and the lack of localized methodological resources.

Despite the broad recognition of STEM's importance, several contradictions persist. First,
although integrative approaches are widely advocated, there is no universal measure of success:
strategies effective in Finland may not be transferable to Kazakhstan due to contextual differences in
governance and culture. Second, while Kazakhstani literature mentions STEM adoption, it lacks in-
depth empirical evaluations of its effectiveness in schools.

Additionally, a theoretical divergence is visible: some scholars focus on the technical aspect of
STEM, while others highlight pedagogical design and creativity — central to the Finnish approach. In
Kazakhstan, most frameworks appear eclectic and insufficiently adapted to the local school context,
signaling a need for contextualized research and experimentation.

Given these disparities, the research employs a comparative analysis methodology and
qualitative content analysis of key educational documents and academic literature. Singaporean and
Finnish models are selected as reference points due to their documented success in international
assessments [2, p.4; 5, p.2] and comprehensive teacher preparation strategies. Their contrast -
centralized precision versus trust-based flexibility — offers valuable insights for adapting STEM
education to Kazakhstan’s needs.

The term STEM first gained prominence in the U.S. in the late 1990s, aiming to equip students
with skills for science and technology sectors. Since the early 2000s, the trend has shifted toward
interdisciplinary learning. Finland officially embraced phenomenon-based learning in 2016,
transitioning to holistic, real-world problem-solving approaches. In Kazakhstan, STEM initiatives
emerged in 2017, particularly within Nazarbayev Intellectual Schools, but their nationwide
implementation remains uneven and fragmented [6, p.2].

Since the beginning of the 21st century, STEM has become a priority approach in the national
education policies of countries such as Canada, the United States, Singapore, China, Finland, and
Japan. This approach enables the integration of STEM/STEAM education with trends like BYOD
(Bring Your Own Device), flipped classrooms, and gamification, fosters interdisciplinary
connections, and encourages the practical application of acquired knowledge through project-based
and research-oriented activities. Countries that implement STEM at the policy level consistently rank
among the leaders in international assessments such as TIMSS and PISA in mathematics and science,
and demonstrate significant advancements in labor market competitiveness [9; 10].

An important feature of the American approach is the involvement of students through
extracurricular activities and partnerships with industry, because in the United States one of the key
initiatives was the introduction of Next Generation Science Standards, which focuses on research-
based learning and equity in STEM education [7, p.11]. And the US system is focused on the
development of critical thinking, project work. In addition, the United States has extensive
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extracurricular activities, summer camps, which seek to increase student engagement and expand
participation in STEM fields.

STEM is actively developing in Kazakhstan, especially within the framework of the Digital
Kazakhstan program [11], paying special attention to the integration of robotics, programming and
3D modeling, in particular in Nazarbayev Intellectual Schools, although a unified model is still being
formed, but these efforts, in our opinion, mark significant progress towards modernizing its education
system and meeting global trends.

In Singapore, the government is actively promoting STEM through the Applied learning
program (ALP) [12]. Its main idea is to solve real problems, develop innovation skills. This model
relies on close collaboration between educational institutions and industry to ensure that STEM
education is relevant and effective [7, p.42].

Finland’s approach to STEM education is characterized by the seamless integration of science,
technology, engineering, and mathematics into project-based learning, with a low emphasis on
standardized testing. A notable element of Finland’s STEM ecosystem is the LUMA Centre Finland,
a nationwide network that supports teacher training, student engagement, and research activities in
natural sciences, mathematics, and ICT. LUMA serves as a hub for innovation and excellence,
fostering a culture of scientific curiosity and collaboration fostering a culture of scientific curiosity
and collaboration [13]. Compared to the systematic and thoughtful approach in countries such as
Finland, Singapore and the United States, Kazakhstan’s STEM model is still in its infancy. According
to recent studies, the main problems remain the adaptation of methodologies to local conditions and
insufficient training of teachers. This article examines international experience not only to show
different ways of implementing STEM, but also to highlight elements that may be useful for
Kazakhstan. Countries such as Finland, Singapore and the United States have achieved success
thanks to government support for teacher training and the implementation of interdisciplinary
teaching [14]. All this creates conditions for more successful development of STEM. By examining
these cases, the research identifies not only best practices, but also potential pitfalls, emphasizing the
importance of contextual adaptation rather than direct replication.

Methods and materials. In this study, the research is entirely based on secondary data from
official sources. The diagnostic tools used including:

- Government reports and strategic plans [4, p. 31; 10, p. 4; 14, p. 16]
- Reports from international organizations [1, p. 25; 3, p. 7; 14, p. 3]
- Peer-reviewed academic articles [2, p. 12; 7, p. 42; 8, p. 25;9, p. 47; 10, p. 4; 11, p. 110]

- PISA and TIMSS reports [5, p. 15; 14, p. 3]

Data collection was conducted through systematic selection and review of documents and
scientific publications (2015-2024), using a content analysis method. Data processing included
comparative tables and visual schemes created in Microsoft Excel 2021.

No direct participants were involved in the study, as the research is based on secondary data
sources. Characteristics of students mentioned in the analyzed documents correspond to the target
groups of PISA and TIMSS (15-16 years old for PISA, grades 4 and 8 for TIMSS).

The work used Microsoft Excel 2021, Mendeley Desktop 2.80 (Elsevier), and Canva online
platform for data processing and visualization.

Results and discussion. According to the OECD’s PISA 2018 results, Singapore and Finland
consistently rank among the top countries in STEM competencies, while Kazakhstan and the United
States demonstrate varying degrees of progress, as shown in Table 1.

Table 1. Level of student preparation in different countries according to the results of PISA 2018

Country Smences((:lz’)lrg)A 2018 Mathema’ggzr(;ISA 2018 Ranking (Science) Ranking (Mathematics)
Singapore 551 569 1 1
Finland 522 507 6 17
United States 505 478 18 37
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Country Science (PISA 2018 | Mathematics (PISA 2018 Ranking (Science) Ranking (Mathematics)
Score) Score)
Kazakhstan 441 448 53 48

Source: compiled by the authors based on the OECD report (PISA 2018 Results: VVolume I).

PISA 2018 data shows how countries are coping with STEM education differently. Research
shows that several things are important for the successful implementation of this approach: having a
clear national strategy, including STEM subjects in the core school curriculum, continuous
professional development of teachers, and ensuring equal conditions for all students. These points
were used as a basis for analyzing how deeply STEM is embedded in the educational system of
different countries. International experts also emphasize that it is the deep strategy, programs, and
work with teachers that determine the sustainability and effectiveness of the STEM approach. Based
on these frameworks, the current study focuses on institutionalization level as a primary criterion for
comparative analysis, as presented in Table 2.

Table 2. Level of institutionalization of STEM education in different countries

Countr Presence of national| Level of integration in Comments
y STEM strategy the education system

. . Within the framework of "Digital Kazakhstan™

Kazakhstan Partial Medium and Nazarbayev Intellectual Schools (NIS)
Singapore Yes High Strong national fog;us W|th_ dedlca_ted agencies

and comprehensive curriculum integration
United States Yes High STEM for AII initiative, national standards,

and diverse state-level programs
STEM is integrated into the general education
Finland Yes High system with emphasis on inquiry-based
learning

Source: compiled by the authors based on the analysis of national strategies and data from OECD, World Bank, and
Ministries of Education.

The data in Table 2 was collected through a comprehensive review of official government
documents, educational policy reports, and academic literature on STEM education in each country.
The comparison was conducted using a qualitative content analysis approach, focusing on three key
criteria:

1. The existence and scope of a national STEM strategy or equivalent governmental program;

2. The degree to which STEM education is embedded in the formal education system;

3. Qualitative comments reflecting the specific features and contextual factors of each country’s
STEM policies.

Singapore is important because of its highly institutionalized STEM model. Looking at the table,
we can see that Kazakhstan has only partially implemented these approaches compared to the more
advanced STEM models in Singapore and other countries. Thus, it is important to highlight that there
are some gaps for improving STEM in Kazakhstan.

The following table 3 presents comparative data on the percentage of schools offering STEM
programs and the extent of regional coverage in Kazakhstan, the United States, Finland, and
Singapore — a country recognized for its exemplary and forward-looking STEM education system.
This data highlights how national policies are translated into educational practice at the ground level.
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Table 3. Level of implementation of STEM programs in different countries

Country Schools with STEM programs (%) Regional coverage (%)
Kazakhstan ~15% 40%
United States 65-70% 95%
Finland 90% 100%
Singapore ~85-90% 100%

Source: compiled by the authors using open statistical sources, reports by UNESCO, OECD, and national education
programs.

This comparison demonstrates a significant disparity in implementation. For example,
Kazakhstan, despite ongoing national efforts, shows relatively low coverage both in terms of school
participation and geographic reach. On the other hand, countries like Singapore and Finland exhibit
near-complete integration of STEM programs, reflecting not only strong institutional support but also
consistent follow-through in school-level practice. These distinctions provide a clearer understanding
of each country’s capacity to implement STEM education at scale and ensure accessibility for all
students.

The quality of STEM education implementation depends not only on national strategies and
infrastructure but also on the active engagement of teachers and students. This includes professional
development (PD) programs for educators, project-based learning for students, and the availability
of extracurricular STEM activities.

The table 4 below compares key engagement indicators in Kazakhstan, the United States,
Finland, and Singapore - countries at different stages of STEM education development.

Table 4. Teacher and student engagement in STEM activities

Indicator Kazakhstan USA Finland Singapore
% of teachers with STEM PD training 18% 75% 82% 88%
% of students involved in STEM projects 22% 65% 70% 85%
STEM clubs and extracurricular activities Limited Widespread deg\elztlecl)lg;e q Highly developed

Source: compiled by the authors based on comparative analysis of national education reports, OECD data, and
relevant academic studies on STEM engagement in schools

This data highlights significant differences in the depth of engagement. In Kazakhstan, limited
teacher training and extracurricular offerings reflect early-stage development, while Singapore shows
a mature ecosystem with high student participation and strong institutional support for teachers. This
level of engagement is closely linked to student achievement and interest in STEM fields in later
academic and professional stages.

Another important dimension of effective STEM implementation is the balance of public and
private sector participation in funding and developing educational initiatives. Countries with dynamic
private-sector involvement often see more innovation, while strong government support ensures
equity and accessibility. As shown in Table 5, the role of public and private sectors in STEM funding
significantly influences both the innovation capacity and the inclusiveness of STEM education
systems.
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Table 5. Role of government and private domains to support STEM education

Country Public se(c;;))r funding F’f:xg’:ﬁgse(co/tsr Key investors
Kazakhstan 80% 20% NIS, Nazarbayev University, Samruk-Kazyna
USA 50% 50% NSF, NASA, Google, Microsoft
Finland 90% 10% Ministry of Education, municipalities
Singapore 60% 40% Ministry of Eﬂﬁgits'fr; r;l;g:zigk Foundation,

Source: compiled by the authors using data from government reports, OECD sources, and information on public—
private partnerships in STEM education.

The Singapore model shows how strategic collaborations between government and the private
sector can foster innovation and scale up programs while maintaining quality. Although Kazakhstan
is primarily publicly funded, it could benefit from private sector participation, as seen in the US and
Singapore.

At the end, the success of STEM implementation is reflected in student performance indicators,
such as PISA results and participation in international Olympiads. These results provide an
opportunity to compare the effectiveness of different national systems, as we can see in the Table 6
below.

Table 6. STEM implementation results: academic performance according to PISA data and
international comparisons

Measure Kazakhstan USA Finland Singapore
PISA 2022 — Science 397 502 531 551
PISA 2022 — Mathematics 382 478 507 569
International Olympiad Ranking (avg) 41st 4th 9th 2nd

Source: compiled by the authors based on PISA 2022 results published by OECD and average rankings from
international science and mathematics Olympiads.

As can be seen from the table above, Singapore and Finland consistently show high results,
which demonstrates the effectiveness of their well-organized and supported STEM systems, while
Kazakhstan still encounter with some problems, like the need to improve qualifications of teachers
and engage commercial fields.

The aim of the analysis was to identify key factors for the successful implementation of STEM
and the possibility of adapting these main elements to the conditions of Kazakhstan education. The
results showed that both centralized models (for example, in Singapore) and more flexible, trust-
based approaches (as in Finland) ensure high levels of achievement if they are aligned with state
priorities, the teacher training system and socio-cultural characteristics.

It is important to note, the analysis confirms that copying foreign models without taking into
account the specifics of the national education system of Kazakhstan is impossible and inappropriate.
It is necessary to adapt best practices taking into consideration conditions, traditions and resources.
Our research highlights the importance of funding support for teacher training, STEM curriculum
development, and school-business collaboration. As a result, research will inform culturally
appropriate education system renewal.

As we have seen, it can be noted that there are many useful ideas in foreign cases, but
nevertheless, the implementation of STEM education in Kazakhstan should be based on its own
educational system. Without this, even the most effective foreign models may be inapplicable in our
conditions in the educational system of Kazakhstan.
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Conclusion. The purpose of our work lies in the studying international practices in STEM
education and an analysis of the extent to which these practices can be implemented in Kazakhstan.
Through a comparative analysis of the systems in Finland, Singapore, and the United States, five key
dimensions were examined: the level of institutionalization, scale and depth of implementation,
stakeholder involvement, the role of government and the private sector, and measurable outcomes
through international assessments.

The analysis revealed that while each country follows a distinct path shaped by its national
priorities and socio-cultural context, their success in STEM education is strongly tied to coherence
between policy, teacher training, curriculum, and community engagement. Finland exemplifies a
trust-based, flexible model, while Singapore represents a centralized, strategically driven approach.
The U.S. demonstrates the value of grassroots innovation and community partnerships.

The findings demonstrate that Kazakhstan has made promising strides in initiating STEM
reforms, particularly through targeted programs like those in Nazarbayev Intellectual Schools.
However, systemic challenges remain, especially in areas such as teacher preparation, infrastructure,
and the lack of localized instructional materials.

The study’s results align with its initial aim — to identify not models for replication, but models
for informed adaptation. This confirms that it is impossible to fully implement foreign experience
without taking into account the specifics of the Kazakhstan education system. When adapting foreign
models, it is necessary to consider cultural values, traditions and available resources.

The importance of this study is that it is based on reforms that take into account the country's
situation. It helps to develop a national STEM education policy based on global achievements. In
addition, it emphasizes the importance of investing in teacher capacity, expanding cooperation
between schools and industry, and supporting interdisciplinary learning.

However, the study has several limitations, namely, the analysis is based on documents,
literature and existing data. The absence of empirical data from classroom implementation in
Kazakhstan limits the scope of conclusions regarding actual impact. Future research should include
longitudinal studies and field-based experiments to measure outcomes of adapted STEM practices in
local schools.

Based on the findings, the following recommendations are proposed for future work:

- Expand empirical research on how STEM is currently implemented in Kazakhstani classrooms.

- Pilot localized STEM curricula that integrate international best practices.

- Invest in national teacher training initiatives focused on project-based, interdisciplinary
learning.

- Strengthen public-private partnerships to ensure practical relevance and sustainability of STEM
education.

In conclusion, Kazakhstan stands at a strategic point where it can benefit from the experience of
world leaders in STEM education. However, only through careful adaptation, sustained investment,
and systemic alignment can it build an effective and future-ready STEM education model.
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Hynatkeiser 1.1, “Ax6aesa I.H.?

L2 gxaoemux E.A.Boxemos amvinoagul Kapasanowvi ynusepcumemi
12 Kasaxcman, Kapazanou

STEM BLJIIM BEPY T KIPUBECIHIH CAJBICTBIPMAJIBI TAJIIAVHI:
IIETEJIIIK )KOHE KABAKCTAH/IBIK KAFJAJIAP

Anoamna

Hudpranasipy MeH FRIIBIMH-TEXHUKAIBIK Mporpecc xarmaieiHaa STEM 6iniM Oepy xKylenepin ®KaHFBIPTYAbIH
OaceiM OarpIThIHA aifHamyma. byn makamama STEM TocimiH Ky3ere achlpymarbl XaJbIKapajblK TaxipuOenepre
canbICTRIpMaTBI Tanaay xacaisin, @unisaans, Cuaramyp xxone AKII cexingi engepre 0aca Ha3ap ayJapsiiaasl. AHaTH3
XaJIbIKapaJiblK 3€pTTEeyJIep MEH ecenTepre HerizjenreH Oec Herisri Kpurepuil OOWbIHIIA XKyprizinai. Aran alTkaHna:
OECD (wmpicansl, PISA menbepi) ecenrepi, STEM cascarsina karsictel KOHECKO marepuannapsr, AKIL-TiH ¥ ITTHIK
FeuUlBIME  KOpbIHBIH (NSF) Tanmamanbslk momynapbl, coHpai-axk CuHramyp MeH OuHISHIUSHBIH OutiM  Oepy
CTpaTerusulapelHaarsl Toxipuoenep. byn kpurepuiinepre mbiHanap kipeai: STEM-HIH MHCTHTYIMOHANJaHy JAEHIeHi,
OHBI EHTi3YyJIIH ayKbIMBI MEH TEPEHJIri, MeKTenTep, MyFaliMAep MEH OKYHIbUIap/AbIH KaTbICy JIopexkeci, MEMIICKETTIK
JKOHE KeKe CEKTOPABIH podi, PISA cHIKTHI XaJabpIKapablK Oaranayinap MeH [MUPPIBIK TpaHCcHopMaIusiFa KAThICY apKbIIbI
OJIIIIEHETIH iCKe achlpy THIMAUTITI. [[UpIBIK >koHE TEXHOJOTHSIBIK AaMyIblH skenen yuepicinme STEM (FbuUTbiM,
TEXHOJIOTHS, MHYKCHEPHS XKoHe MaTeMaTHKa) O11iM Oepy — e3repicTepre OeifimMaene anaThlH YPIAKThI AaspiiayablH HeTi3ri
(dakTops! 60JbII OTHIP. 3epTTeyaiH MakcaThl — STEM-mi jxy3ere acsIpyablH THIMII MOAENbIACPIH aHBIKTal, KazakcTan
OimiM Oepy kylecinae OyJI OarbITTBl AaMBITYFa apHAJIFaH CTPATETHSUIBIK OaFbITTapAbl Oenriiey. 3epTTey HOTHKeepi
aTayrad enjepain Toxipuoecinne STEM-nmi THiMIi e€HTi3yniH HAaKThl Kypajlaapbl MEH TETiKTepi 0ap €KeHiH KOPCETTi.
Makanana ansiaFan HoTiKenep Herizinze, STEM Oinim Gepy kyiieciH THiMAl icKe achlpy €NIiH agaM¥ KalHUTaJblH
JaMBITYFa, TEXHOJOTHSUIBIK ©3repicTepre OeiiM yprakThl TopOueneyre MyMKIiHIIK OepeTiHi KopceTii.
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Tyuinoi coz0ep: STEM 06inim Oepy, canblcThIpMalsl Tajnay, outiM 0epy kyieci, MeTeNiK yarijiep, XalblKapaiblK
TOXKIpUOE, :KOOANBIK OKBITY, OKY OaFaapiamManapsbl.

Hynatkeizet 1.1, “Ax6aesa I.H.?

L2 Kapazanounckuii ynusepcumem umenu axademuxa E.A. Byxemosa
12 Kasaxcman, Kapazanoa

CPABHUTEJILHBIN AHAJIN3 [TPAKTUK STEM-OBPA30OBAHUS: 3APYBEXKHBIE U
KA3AXCTAHCKUE KEVCBI

AnHomayus

B ycnoBusax nudpoBu3anuy 1 HayYHO-TEXHOJIOTHIECKOT0 Nporpecca BHenpenne STEM-o00pa3oBaHus cTaHOBUTCS
MIPUOPHUTETOM B MOJEPHHU3AINK 00pa30BaTEIbHBIX CHCTEM. B maHHOI cTaThe NMpeACTaBlICH CPaBHUTEIBHBIM aHAIN3
MEXIyHApOAHBIX NpakTHK peanusanuu STEM-mogxona ¢ akneHTOM Ha Takue cTpaHbl, kak Ounnsaaus, CuHramyp n
Coenunénnsie llltaTel AMeprKH. AHaJIN3 MPOBOANTCS Ha OCHOBE IISITH KIIIOUEBBIX KPUTEPUEB, pa3paboTaHHBIX Ha Oase
U3YYEeHUS] MEXKTyHAPOIHBIX UCCIIEIOBAaHUN U 0TYETOB 110 BHeApeHuto STEM-o0pa3oBanus, B yactHocTh: oTyetoB ODCP
(manpumep, pamka PISA), marepuanos IOHECKO no STEM-nosnutHke, aHaiutudeckux o030poB HammonansHOro
nHayunoro ¢onna CIHA (NSF), a Taxke npaxTuk, 3aMKCHPOBaHHBIX B 00Opa3oBaTeNbHBIX cTparerusx CuHramypa u
OuunsHIME. DTH KPUTEPHH BKIIOYAIOT: YPOBEHb MHCTHTyHMOHanmu3aumun STEM, macmrad u rinyOuHy BHEApEHUS,
CTENIeHb BOBJICYEHHOCTH IIKOJ, YYHMTENeH M ydalluxcs, poJib OCYAapcTBa M YacTHOTO CEKTOpa, (PPEKTUBHOCTH
peanu3anyn, U3MEPIEMYI0 MEXITyHapOIHBIME OIleHKaMH (TakuMu Kak PISA) u ygactuem B akameMUIecKoi TU(PPOBOiA
Tpanchopmarmu. Ha ¢ore crpemutensHOro pas3BuTHi LUQPOBBIX TexHOJoruid STEM-obOpa3oBanue (Hayka,
TEXHOJIOTUH, WHXCHEPUs W MaTeMaTHKa) CTAHOBHTCS KIIOYEBBIM (DAaKTOPOM MOATOTOBKU ITOKOJEHHH, CIIOCOOHBIX
YCIICIIHO aAaNTHPOBAThCS K M3MEeHEeHnAM. Llenp ncenenoBanms — onpenesnuts 3G GeKTUBHbIE Moaenu peanusannu STEM
1 0003HAYUTh CTPATETNUECKHIE HANPABICHNU IV JaJbHEHIIIETO Pa3BUTHS JaHHOTO HAIIPABJICHHUS B CHCTEME 00pa3oBaHUs
Kazaxcrana. Pe3ynpTarsl mokasand, 9T0 B KaXIOH M3 HMCCIELYEMBIX CTPaH CYIIECTBYIOT JICHCTBEHHBIC MEXaHU3MBI,
crocoOCTBytoIMe ycnemHon peanusanuu STEM-moaxona. 3HaunMocTh pabOThI 3aKIHOYACTCS B BO3MOXKHOCTHU
WCIIOJIb30BaHMS BBISBICHHBIX MOJIENIEH N peKOMEH AL sl ycrelHoro BHeapenus STEM, kotopoe, B CBOIO o4epe/ib,
CHocoOCTBYeT (OPMUPOBAHUIO KOHKYPEHTOCIOCOOHOTO YEJIOBEYECKOI'0 KaluTana M aJanTaldd MOJOAEKH K
TexHoyoruueckuM Bbr3oBaM XXI| Beka.

Kmioueswie cnosa: STEM-00pa3oBanue, CpaBHUTEIIBHBIN aHAIN3, 00pa30BaTeIbHAsI CUCTEMA, 3apyOeIKHBIC MOJICIH,
MEXXIyHapoHast IPAaKTHKa, IPOSKTHOE 00ydeHHe, yueOHbIe TPOrpaMMBl.
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