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DIGITAL TOOLS IN TEACHING INNOVATIVE
URBAN DEVELOPMENT IN SECONDARY
SCHOOL GEOGRAPHY

This article presents a theoretical review of international experience
in the use of digital tools for teaching innovative urban development in
secondary school geography. The relevance of the study is determined
by increasing urbanization, the expansion of the smart city concept, the
growing significance of sustainable development goals, and the need to
develop students’ spatial thinking, digital literacy, and civic competencies
in the study of urban topics. The study was designed as a descriptive and
analytical theoretical investigation based on a structured review of peer-
reviewed publications indexed in Scopus, Web of Science, ERIC, and
Google Scholar. The review made it possible to identify the main groups
of digital tools used in teaching urban topics, including online maps and
WebGlS, open urban data resources, urban simulators, mobile AR/VR tools,
educational platforms, and citizen science applications. On this basis, the
article proposes a typology of digital tools according to their functional and
didactic characteristics and formulates the main methodological principles
for teaching innovative urban development in school geography. In the
context of Kazakhstan, national platforms such as BilimAll and BilimLand
are considered as potential digital environments for adapting international
pedagogical experience to the local curriculum. The scientific novelty of the
study lies in the pedagogical systematization of digital tools for teaching
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innovative urban development and in the development of a conceptual basis
for their integration into school geography.
Keywords: school geography, innovative urban planning, digital tools,
WebGlIS, AR/VR, spatial citizenship, BilimAll

Introduction

The rapid urbanization of the twenty-first century, the expansion of the "smart
city" concept, and the growing relevance of the Sustainable Development Goals,
particularly SDG 11, "Make cities and human settlements inclusive, safe, resilient
and sustainable", require school geography to reconsider both its content and its
teaching approaches. In contemporary educational discourse, the city is understood
not merely as a type of settlement, but as a complex socio-spatial system shaped by
innovation, digital infrastructure, environmental sustainability, mobility, and civic
participation. Explaining such multidimensional processes in school geography
calls for the simultaneous development of students’ spatial thinking, digital literacy,
and data interpretation skills [1; 2].

In recent years, digital tools have become increasingly important in geography
education. Previous studies show that the pedagogically grounded use of digital
technologies can enhance the visualization of cartographic material, support
the interpretation of spatial data, and increase students’ engagement in learning
[1;2; 8]. Among the most widely discussed tools are mobile learning applications,
online educational platforms, geographic information systems (GIS), web-based
GIS, web mapping, remote sensing resources, and augmented and virtual reality
technologies [1; 3; 4; 6]. In particular, web GIS and web mapping make spatial
analysis more accessible at the school level by enabling students to work with
authentic geographic data [4—6]. This contributes to the development of spatial
thinking, critical analysis, and geographical awareness [4-9]. At the same time,
AR and VR tools can facilitate the understanding of complex spatial phenomena
through visualization and immersion, especially when they are supported by clear
pedagogical guidance and age-appropriate learning tasks [3; 18].

These opportunities are especially relevant for teaching topics related to
innovative urban development. Such topics include smart infrastructure, green and
blue urban spaces, sustainable transport systems, data-informed urban planning,
and forms of public participation associated with citizen science [2; 9; 10]. In
this context, urban education should not be limited to the transmission of factual
information about cities. It should also foster students’ ability to analyze urban
processes critically, interpret spatial information, and understand the relationships
between technological innovation, sustainability, and civic responsibility [2; 10].
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An important conceptual basis for this approach is the idea of spatial
citizenship. This perspective links the use of digital geomedia and geoinformation
tools with the development of students’ critical understanding of urban space,
spatial justice, and participatory practices [11; 12]. Through activities related to
citizen science and digital mapping, students can engage with real urban issues,
collect and interpret data, and discuss possible solutions in socially meaningful
ways [13]. Thus, teaching innovative urban development in school geography
should be viewed as a process that combines subject learning with the development
of spatial-civic competencies, digital ethics, and public awareness [11-13].

Atthe same time, the existing literature remains fragmented. Many studies focus
on the educational potential of individual technologies, such as AR applications,
GIS tools, or mobile platforms, whereas the broader issue of how digital tools can
be systematically integrated into the teaching of urban topics in school geography
remains insufficiently conceptualized [1; 4; 6; 8; 10]. In particular, the concept of
innovative urban development has not yet been sufficiently adapted to the logic
of school geography, the age characteristics of secondary school students, and
the didactic requirements of classroom instruction. Although the pedagogical
foundations for technology integration are widely discussed through the TPACK
framework and broader approaches to teacher knowledge, subject-specific
conceptual models for organizing digital instruction around urban development
content in geography education are still poorly developed [14; 15].

This issue is particularly relevant in the educational context of Kazakhstan,
where national digital platforms such as BilimAll, BilimLand, and Daryn.
Online are increasingly incorporated into school teaching [19; 20]. In the present
study, BilimAll is considered not as an object of empirical evaluation, but as an
illustrative digital environment through which the adaptation of international
pedagogical approaches to the national curriculum context can be discussed
[19; 20]. From this perspective, the problem is not limited to the availability of
digital resources. Rather, it concerns the lack of a clearly articulated typology
of digital tools suitable for urban topics, as well as the absence of a coherent
conceptual framework linking educational goals, content, digital resources, student
activities, and expected learning outcomes.

The aim of this study is to systematize digital tools used in teaching innovative
urban development in secondary school geography and to propose a conceptual
model for their pedagogical integration. To achieve this aim, the study addresses
the following objectives: to analyze the scholarly and methodological literature
on digitalization in geography education and urban learning; to identify the
didactic potential of digital tools relevant to urban development topics; to develop
a typology of such tools; and to formulate a conceptual model for their application
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in school geography. The scientific novelty of the study lies in the pedagogical
systematization of digital tools for teaching innovative urban development, the
development of a typology of resources oriented toward urban content, and the
formulation of conceptual foundations for their adaptation to the national digital
educational environment.

Materials and Methods

This study is theoretical in nature and is based on a structured review of
scholarly and methodological sources, followed by a conceptual synthesis of
the results. The methodological design was aimed not at empirically testing the
effectiveness of a specific digital platform, but at systematizing existing approaches
to the use of digital tools in teaching innovative urban development in secondary
school geography and at developing a conceptual model for their pedagogical
integration [16; 17].

The methodology included two interrelated levels. The first level was a
structured literature review focused on international research devoted to geography
education in digital environments. The review covered studies on mobile learning,
educational applications, online learning platforms, GIS, web-based GIS, web
mapping, augmented and virtual reality, digital geomedia, and citizen science
tools used in geography and sustainability education [1-10; 18]. Particular
attention was paid to publications addressing the didactic potential of these tools
for the development of spatial thinking, digital literacy, critical analysis, and civic
engagement in the study of urban processes [2; 8—13].

The second level consisted of conceptual synthesis. At this stage, the
reviewed studies were interpreted through a set of theoretical approaches relevant
to geography education and digital pedagogy, including pedagogical content
knowledge, technological pedagogical content knowledge, and spatial citizenship
[11;12; 14; 15]. This made it possible to identify the main pedagogical principles
for teaching innovative urban development with digital tools and to formulate a
conceptual model linking educational goals, thematic content, digital resources,
learning activities, and expected outcomes.

The selection of sources was guided by several criteria. Publications were
included if they: (1) addressed the use of digital tools in geography, environmental,
or sustainability education; (2) had clear methodological or conceptual relevance
for school or secondary education, or could reasonably be adapted to that level;
(3) examined tools applicable to the teaching of urban topics, spatial analysis, or civic
participation; and (4) contributed to the understanding of pedagogical functions of
digital resources rather than only their technical characteristics [1-10; 16; 17]. Works
with a narrowly technical focus and no clear educational relevance were not prioritized.
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The analytical procedure involved several stages. First, relevant international
publications and methodological materials were identified and grouped by topic.
Second, the selected sources were analyzed in terms of the educational functions of
digital tools. Third, the identified tools were classified according to their dominant
didactic role in teaching innovative urban development. Fourth, on the basis of
this classification and the reviewed theoretical approaches, a conceptual model of
digital teaching in school geography was developed [11; 12; 14-17].

To relate the conceptual results to the educational context of Kazakhstan,
national digital platforms were considered as examples of possible implementation
environments. In this article, BilimAll is treated not as an object of empirical
evaluation, but as an illustrative digital platform whose functional capabilities
can be compared with the elements of the proposed conceptual model [19; 20].
Such a comparison makes it possible to discuss how internationally recognized
pedagogical approaches may be adapted to the national digital educational
environment without making claims about measured classroom effectiveness.

Results and Discussion

The review of international scholarly and methodological sources showed
that the teaching of urban topics in geography with the use of digital tools is most
often associated with such thematic areas as sustainable cities, transport systems,
urban ecosystems, smart environments, and public participation [1-4; 6-10]. The
analyzed publications demonstrate that digitalization of geography education is
not limited to the transfer of content into electronic form; rather, it changes the
logic of learning activities by shifting students from the role of passive recipients
of information to active interpreters of spatial data and participants in inquiry-
based learning [1; 2; 8].

The reviewed studies mainly focus on secondary school students, university
students in teacher education, and pre-service geography teachers, whereas
primary school applications remain less represented [1; 3; 4; 8; 11]. This pattern
can be explained by the conceptual complexity of urban topics and by the
higher-order learning activities typically associated with digital tools, including
data interpretation, critical reflection, evidence-based reasoning, and problem-
oriented analysis [2; 8; 11-13]. As a result, urban topics in school geography
are increasingly presented not only as a subject field but also as a context for
developing broader educational outcomes, such as environmental awareness, social
responsibility, and understanding of the common good [2; 9; 10].

Another important trend identified in the literature is the growing connection
between digital geography education and spatial citizenship. In this perspective,
digital tools are used not only for visualization and information access, but also for
the development of students’ ability to interpret urban space critically, identify issues
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of accessibility and inequality, and reflect on forms of civic participation in urban
life [11-13]. This makes the teaching of innovative urban development particularly
suitable for interdisciplinary and value-oriented learning in school geography.

The analysis made it possible to systematize digital tools used in teaching
innovative urban development into several groups according to their dominant
didactic functions.

The first group includes online maps, GIS, web-based GIS, and web mapping
tools. These resources provide opportunities for spatial visualization, comparison
of territorial patterns, overlaying thematic layers, and conducting basic spatial
analysis [4-9]. Their key pedagogical value lies in the development of spatial
literacy, evidence-based reasoning, and the ability to formulate conclusions
using cartographic and geospatial materials. In classroom practice, such tools are
especially relevant for topics related to transport accessibility, urban expansion,
environmental risks, land use, and the spatial structure of cities.

The second group comprises open urban data resources and digital
databases. These tools make it possible to work with official statistics,
environmental indicators, demographic information, and infrastructure-related
data. From a didactic point of view, they support the formation of data literacy,
source criticism, and academic integrity, since students must interpret, compare,
and evaluate the reliability of data used in urban analysis [2; 8-10]. In addition,
this group of tools has a strong civic and ethical dimension, as it helps students
reflect on questions of inequality, access to services, environmental justice,
evidence-based decision-making.

The third group includes urban modeling and simulation tools, including
educational gaming environments. These tools enable students to explore urban
development scenarios by changing variables such as housing density, transport
organization, green space distribution, or environmental constraints [9; 10]. Their
pedagogical potential lies in the development of systems thinking, forecasting
skills, and informed decision-making. Through scenario-based tasks, students learn
to understand the interdependence of economic, ecological, and social factors and
to evaluate possible trade-offs between them.

The fourth group consists of augmented reality (AR), virtual reality (VR),
and location-based mobile solutions [3; 7; 18]. These tools create immersive and
place-based learning situations that can make complex spatial concepts more
visible and meaningful. Their didactic significance is connected with visualization,
contextualization of abstract content, and increased learner engagement. At the
same time, their effective educational use requires pedagogical scaffolding, age-
appropriate task design, and attention to accessibility, health-related time limits,
and digital safety.
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The fifth group includes citizen science, collaborative mapping, and public
participation platforms [11-13]. These tools support forms of learning in which
students engage in urban monitoring, environmental observation, social mapping,
or community-based data collection. Their main educational value lies in fostering
civic engagement, social responsibility, volunteer culture, and digital ethics. In
addition, they are particularly important for operationalizing the idea of spatial
citizenship in school geography, since they connect geographical knowledge with
participation in socially meaningful practices.

Taken together, these groups of tools reveal different dimensions of innovative
urban development content. GIS and web mapping tools primarily support spatial
analysis; open data tools strengthen evidence-based interpretation; modeling tools
support systemic reasoning and informed choice; AR and VR increase the visibility
and contextual understanding of urban processes; and citizen science platforms
promote participation and spatial-civic awareness. On this basis, digital tools can be
viewed not as isolated technologies, but as pedagogically differentiated resources
that contribute to different learning outcomes in school geography.

To relate the proposed typology to the educational context of Kazakhstan, the
national platform BilimAll was considered as an illustrative digital environment
for the possible implementation of urban geography content [19; 20]. In the present
study, the platform is not evaluated empirically; rather, its interface and content
structure are analyzed from the standpoint of their correspondence to the proposed
conceptual model.

Figure 1 — Interface structure of the «Urban Geography»
section in the BilimAll mobile application
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The analysis of the platform interface shows that BilimAll supports a
modular organization of educational content. As presented in Figure 1, the «Urban
Geography» section includes several functionally differentiated content blocks,
such as textual materials, video resources, practical assignments, web resources,
and microblog applications. From a didactic perspective, such a structure is
important because it allows the combination of different modes of learning
activity within a single digital environment. Textual and video materials support
the presentation and explanation of theoretical content, practical assignments
facilitate knowledge consolidation and application, while links to web resources
and microblog applications create opportunities for extending learning beyond
the platform itself.

Figure 2 — Example of a BilimAll lesson interface on contemporary
directions of urban development

The platform also demonstrates the possibility of organizing thematic urban
content in a visually accessible form. As shown in Figure 2, the lesson devoted
to contemporary directions of urban development presents several models of
future cities, including the smart city, ecocity, livable city, high-tech city, and
biocentric city. In pedagogical terms, such visual structuring makes abstract and
multidimensional urban concepts more understandable for school students and
helps connect theoretical ideas with recognizable models of urban transformation.

Taken together, these interface and content features indicate that BilimAll can
function as a basic organizational environment for integrating urban geography
topics into digital instruction. At the same time, the platform’s current structure
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is most effective when combined with additional digital tools corresponding to
the proposed typology, such as web-based GIS, open urban data resources, or
citizen science activities. Therefore, BilimAll should be regarded as an illustrative
and potentially integrative platform within the broader system of digital tools for
teaching innovative urban development in school geography.

The review suggests that the pedagogical value of digital tools in teaching
innovative urban development extends beyond the transmission of subject
knowledge and is closely related to broader educational outcomes and value
orientations. In school geography, urban content is especially suitable for
connecting disciplinary learning with sustainability-oriented education, because
topics such as smart infrastructure, transport accessibility, green and blue spaces,
environmental risk, and public participation are directly linked to the principles
of sustainable development [2; 9; 10]. In this respect, digital tools do not simply
support visualization or access to information; they create conditions for discussing
environmental responsibility, social inclusion, urban safety, and the responsible
use of resources through concrete spatial cases.

Another important implication concerns the development of analytical
competences. As shown by the reviewed studies, digital tools in geography
education support students’ ability to work with maps, interpret spatial data,
compare territorial patterns, and formulate evidence-based arguments [1; 4-9].
This is especially significant in the context of innovative urban development, where
many issues require the interpretation of complex and multi-layered information.
Thus, the educational contribution of digital tools lies not only in increasing the
accessibility of content, but also in supporting the transition from descriptive
learning to analytical and problem-oriented reasoning [1; 2; 8].

The literature also indicates that tasks based on citizen science, collaborative
mapping, and open urban data can strengthen the civic dimension of geography
education [11-13]. In such learning settings, students are not positioned merely as
observers of urban processes, but as participants capable of identifying local issues,
interpreting evidence, and reflecting on possible solutions. This is particularly
important for the formation of spatial citizenship, because it links geographical
knowledge with public dialogue, civic responsibility, and an understanding of
the social consequences of spatial decisions [11; 12]. From this perspective,
teaching innovative urban development in school geography may contribute to
the development of students’ readiness to engage responsibly with their local
environment and community.

At the same time, the discussion of digital tools in urban education inevitably
raises questions of digital ethics. Working with geospatial resources, photographic
materials, geolocation-based applications, and public datasets requires attention
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to source attribution, copyright, informed consent, responsible sharing of
information, and digital safety. Therefore, the pedagogical integration of digital
tools should include not only technical and methodological considerations, but
also the explicit formation of ethical norms related to the use of digital information
in educational settings [11-13].

The findings further show that the pedagogical value of digital tools depends
not on the technology itself, but on the quality of its methodological integration into
the learning process. Across the reviewed literature, the most productive approaches
are inquiry-based learning, project-based learning, case analysis, and problem-based
learning [1; 2; 8; 10—12]. In the context of urban geography, these approaches can
be organized through a learning cycle that includes identifying a problem, collecting
and interpreting data, constructing a spatial representation or model, discussing
alternatives, and reflecting on the consequences of different decisions. Such a
structure helps transform educational outcomes from simple content acquisition
into applied reasoning, informed judgment, and responsible choice.

In relation to the Kazakhstan context, national digital platforms such as
BilimAll are important because they provide an institutional and technological
basis for organizing digital learning content [19; 20]. From the standpoint of the
conceptual model proposed in this study, BilimAll is significant not as a proven
instrument of classroom effectiveness, but as an illustrative environment that can
accommodate textual materials, video explanations, practical assignments, links
to external resources, and communication-oriented elements. This multifunctional
structure corresponds to several components of the proposed model and may
support the organization of thematic modules related to urban geography.

At the same time, the comparison of BilimAll with the international experience
described in the literature suggests that its pedagogical potential for teaching
innovative urban development has not yet been fully realized. In particular, the
platform could be strengthened through closer integration with school-adapted web
GIS tools, open urban data resources, collaborative mapping, and project formats
related to local monitoring of environmental or social issues. Such development
would make it possible to connect digital content delivery with data-based inquiry,
spatial citizenship, and student participation more directly [4—7; 11-13].

An equally important condition for the implementation of the proposed
conceptual model is teacher preparedness. The literature consistently shows that
the successful use of digital resources in geography education requires not only
access to platforms and content, but also methodological support, professional
development, and pedagogical guidance [1; 2; 8; 10—12]. For this reason, the
adaptation of innovative urban development topics to school geography should
be accompanied by short training modules, methodological recommendations,
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and exemplars of lesson design for teachers. In the Kazakhstan context, such
support could be developed either within platforms like BilimAll or in parallel
professional development formats.

Thus, the discussion confirms that the teaching of innovative urban development
in school geography should be based on a pedagogically differentiated use of
digital tools. Their significance lies in the possibility of combining spatial analysis,
sustainability education, civic participation, and digital ethics within a unified
educational framework. At the same time, the practical implementation of this
approach requires an appropriate methodological infrastructure, alignment with
the curriculum, and teacher support. These considerations also indicate that the
conceptual model proposed in this article may serve as a foundation for future
methodological development and for subsequent empirical studies in school practice.

Conclusion

This article provides a theoretical analysis of international experience in
teaching innovative urban development in secondary school geography through
the use of digital tools. The review has shown that mobile learning, web-based
GIS and web mapping, augmented and virtual reality, educational platforms,
citizen science, and public participation tools are increasingly used in geography
and sustainability education. At the same time, the analysis indicates that many
existing studies focus primarily on individual technologies, whereas the broader
pedagogical problem of integrating innovative urban development content into
school geography remains insufficiently conceptualized.

The study systematizes the main groups of digital tools relevant to the teaching
of urban topics and proposes a typology based on their functional and didactic
characteristics. This typology makes it possible to describe the pedagogical role
of web-based GIS and online maps, open urban data resources, urban simulation
tools, AR/VR-based mobile solutions, and citizen science platforms in revealing
such dimensions of innovative urban development as infrastructure, ecology,
social inclusion, public participation, and spatial citizenship. From a pedagogical
perspective, these tools should be understood not only as means of increasing the
visibility of educational material, but also as resources for developing students’
spatial thinking, data literacy, critical reflection, informed judgment, and civic
responsibility.

Another important result of the study is the development of a conceptual
model for integrating digital tools into the teaching of innovative urban
development in school geography. The proposed model connects educational goals,
thematic content, digital resources, learning activities, and expected outcomes,
thereby offering a more coherent framework for lesson design and methodological
planning. In this sense, the article contributes to the pedagogical interpretation
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of digital urban education at the school level and to the adaptation of international
experience to geography teaching.

In relation to the educational context of Kazakhstan, the national platform
BilimAll is considered as a potential digital environment for the implementation
of the proposed model. Its structure makes it possible to combine textual and video
materials, practical tasks, and links to external digital resources within a single
educational space. At the same time, the analysis suggests that its pedagogical
potential could be further expanded through closer integration with web GIS, open
urban data, and participatory digital practices. This creates favorable conditions
for adapting the methodological approaches described in international research
to the local curriculum and digital educational environment.

Thus, the study provides a pedagogical rationale for the digital transformation
of teaching innovative urban development in school geography. Since the article
is theoretical in nature, further research may focus on the empirical testing of the
proposed typology and conceptual model in school practice.
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*H. O. Conimorcanos’, /. T. Anuackapoé®, C. I'. Kaakawes®
L3bI6bIpaii ANTHIHCAPHH aTHIHIAFBI

APpKAIBIK TIeJarOTUKAIBIK YHUBEPCUTETI,

Kazaxcran PecrryOmukacsl, ApKaibIk K.;

2AGaii aTsiHaFsl Kasak yITTHIK MearorHKajblK YHAUBEPCHTETI,
Kazakcran PecrryOmikacel, AJIMAaTHI K.

IlocTtynuno B penakumio 17.12.25.

IocTtynuio ¢ ucnpasnenusimu 26.05.26.

IIpunsTo B neuars 03.08.26.

OPTA MEKTENTEP/E F'EOTPA®HS IIOHIHEH KAJIAJTAP/BIH,
MHHOBAIMSLTBIK KYPBLIBICHIH OKBITY JAFBI
CAHJIBIK KYPAJIJIAP

Byn maxanaoa opma mexmenmepoe eeocpagpus noninen Kananapoviy
UHHOBAYUSANBIK KYDLLIbICLIH OKbIMY YWIH CAHObIK Kypanoapoul
natoanianyobly XaiblKapaivlk mogcipubecine meopusaivlk oLy
ocacanzan. 3epmmeyoiy 03ekminiei ypoOAHU3AYUAHBIH OCYIMEH,
«aKbLIObL KANA» MYAHCHIPLIMOAMACLIHBIY KeHeloiMeH, mypaKmuvl 0amy
MaAKCammapviibly Maybl30blAbI2bIHbIY APMYbIMEH JHCOHE KAlAlblK
MaKuipulnmaposl 0Ky Ke3iHOe OKYWbLIAPObIH KeHiCMIKMIK OUNaybiH,
CaHOBIK CAYammblibleblH JHCOHE A3AMAMMBIK KY3blpemminiKmepin 0amoimy
Kaoicemminicimen auvikmanaowl. 3epmmey Scopus, Web of Science, ERIC
arcone Google Scholar baszanapvinoa unoekcmenzern capanmamanvlk,
bacvibiMOapobiy KypuLIbIMObIK WOIYbIHA He2i30en2eH CUNammamanbiy
JHCOHE AHATUMUKAILIK, MeOPUAIbIK 3epmme) 00abin mabwiiadsl. [llonyoa
KAAIbIK, MAaKbipblNmapobl OKbImMy0d KOJIOAHbLIAMbIH CAHObIK KYPAIO0apObly
Hezizei monmapwl, COHbIY iwinde ounaun kapmanap mew WebGlIS, awvix
Kananwlk 0epekmep pecypcmapwl, KAIAAbLK CUMYAAMOPAAp, MOOULbOI
AR/VR kypanoapwi, Oinim bepy niamegopmanrapvl dHcoHe a3amammoi
2blaAbIM KocbiMuianrapsl anvikmanovl. Ocviean cyliene omulpuin,
MaxKanada QyHKYUOHANObIK HCOHe OUOAKMUKANBIK CURAMMAMAIAPbIHA
Heziz0enzen CAHObIK Kypandapobly MUNOIO02UACHL YCOIHbIAAObI JHCOHE
MeKkmen 2eoepauAceiH0a Kaiaiapovly UHHOBAYUANLIK KYPbLIbICbIH
OKbIMYOblY Hezizel d0ICHAMANbIK KA2u0ammapsl myicblpblMOaiaobl.
Kaszaxcman orcazoaiivinoa BilimAll swcone BilimLand cusaxmol yimmublk
niamgopmanap XanelKapanslk ne0a202UuKaiblK, moxcipubeHi sxrcepinikmi
0Ky 6azdapramacvina 6etlimoey ywin oieyemmi canovblKk opma
boavin cananadsi. bByn 3epmmeyoin 2vliblmu HCaHAIbI2bl KAIALAPOLIH
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UHHOBAYUSIILIK, KYPbLIbICHIH OKbIMY2d ApHANI2aH YUPPILIK Kypaioapovl
neoazocuKkanblK scyieneyoe KHeone oaapovl MeKmen 2e02papusicbina
UHMeZPayusIayObll MyAHCIPLIMOAMATBIK He2i3iH d3ipaeyoe JHcamuip.

Kinmmi ce30ep: mexmen 2eocpaghusicrl, Kaiaiapobly UHHOBAYUSIIBIK,
Kypolivicol, yugpavik gyparoap, WebGIS, AR/VR, kenicmixmik
azamammulx, BilimAIl.

*H. O. Conimorcanog’, /. T. Anuackapoé’, C. I. Kanxawed®
13 ApKanbIKCKU#l TIeJarOTHUeCKNi YHUBEPCUTET

nmern blOsIpast AnTeIHCapHHAa,

Pecrry6nuka Kazaxcran, r. ApKaJibiK;

’Ka3axCcKuil HALIMOHAJIBHBIN I1€1arOrHuyeCKui
YHHBEPCHUTET UMEHHU Abas,

Pecrry6nuka Kazaxcran, r. AnMartsl.

17.12.25 . bacmara TYCTi.

26.05.26 k. Ty3eTyJIepiMEH TYCTi.

03.08.26 . 6achII MIBIFapyFa KaObUIIaH/IBL.

HU®POBBIE HHCTPYMEHTBI B ITPEITIOIABAHUN
NHHOBAIIMOHHOI'O 'OPOJACKOI'O PASBUTHUS
B CPEJIHEM IIKOJIE 110 TEOT'PA®UH

B oaunnou cmamve npedcmasnien meopemuveckui 0630p
MEIHCOYHAPOOHO20 ONbIMA UCHOLb308AHUSL YUPPOBHIX UHCIMPYMEHMOE
0151 NPenooasanus UHHOBAYUOHHO20 20POOCKO20 PA3GuUmusl 8 cpeonell
wKone no eeocpaduu. AKmMyarbHOCMb UCCAEO08aHUL ONPedensiemcs
pacmyujel ypoanuzayueu, pacuupenuem KOHYenyuu «YMHoO20 20pooay,
gospacmarn el 3HaYUMOCmbio yeiel yCmouiugo2o pa3eumusi
U HeobX00UMOCMbIO PA38UMUSL NPOCMPAHCMEEHH020 MbLULLEHUS,
Yupposou 2pamomHOCmu U 2paAACOAHCKUX KOMIEMEHYUT YYauuxcs npu
usyyenuu ypbanucmuveckon memamuxu. Mcciedosanue 6binoiHeHo 8
(hopme onucamenbHO-aHATUMUYECKO20 MEOPEMULECK020 UCCIe008aAHUS,
OCHOBAHHO20 HA CMPYKMYPUPOBAHHOM 00630pe peyeH3upyemulx
nybauxayuil, unoexcupyemoix ¢ Scopus, Web of Science, ERIC u Google
Scholar. O630p no3zsoaun 8visA6UMb OCHOBHbIE 2PYNNbI YUPPOBHLX
UHCPYMEHMO8, UCHOLb3YEMbIX 8 NPENn00A8aAHUU YPOAHUCMUYECKOU
memamuxuy, @kaouas oHaaun-kapmol u WebGlIS, omxpvimobie pecypcoi
20POOCKUX OAHHBIX, 20pOOCKUe cumyasimopol, modouivnvie AR/VR-
UHCMpymMeHnmol, 006pazosamenbhvle NAAMPOPMbL U RPULOINCEHUS
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epavicoancko nayku. Ha asmotil ocnose 6 cmamve npediazaemcs munoiocus
YUPPOBLIX UHCIMPYMEHMOB8 NO UX (DYHKYUOHATLHBIM U OUOAKMUYECKUM
Xapaxkmepucmukam u Gopmyiupyromcs OCHOGHblE MemOOUyecKue
NPUHYUNDBL NPENO0ABAHUS UHHOBAYUOHHO20 20POOCKO20 PA3GUMUS
6 WKOIbHOU 2eoepaguu. B xonmexcme Kazaxcmana mayuonaivHvie
nramgopmot, maxue kax BilimAll u BilimLand, paccmampusaiomes kax
nomenyuaibHule YuPposvle cpedvl OJisl A0anmayuu MexcoyHapoOH020
neodazoeuyecko2o onvima K mMecmuou yueonou npoepamme. Hayunas
HOBU3HA UCCAEO08AHUS 3AKTIOUACMCS 8 Ne0d202UHeCKO CUCIEMAMU3AYUY
YUPPoBLIX UHCMPYMEHMOE 071t 00YYeHUsT UHHOBAYUOHHOMY 20POOCKOMY
PAazeUmuio u 6 paspabomre KOHYenmyaibHol OCHOBbI OJis UX UHMe2payuu
6 WKOIbHYIO 2eoepaghuio.

Knwouegvie cnosa: wkoivnas 2eocpadus, UHHOBAYUOHHOE
20p0o0CKoe nianuposanue, yugposvle uncmpymenmot, WebGlIS, AR/VR,
npocmpancmeentoe epaxcoancmeo, BilimAll.
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	*У. А. Сейткасимов1, Р. Р. Шафигулина2, 
	Н. Б. Ерходжаева3, А. С. Атаханов4
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