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FEATURES OF DEVELOPING STUDENTS’ SOFT SKILLS THROUGH STEM
PROJECTS IN THE FIELD OF TOURISM

Abstract. This article examines the specific features of developing students’ soft skills through
STEM projects designed in the field of tourism. In the modern education system, along with subject-
specific knowledge, the formation of soft skills such as communication, critical thinking, creativity,
teamwork, and problem-solving has become one of the priority areas. The purpose of the study is to
identify the potential of tourism-based STEM projects to influence the development of students’ soft
skills and to substantiate their developmental capacity. During the research, a theoretical analysis
of scientific literature was conducted, which clarified the characteristics of STEM education and
Project-Based Learning (PjBL). In addition, tourism-oriented STEM projects—such as developing
models of historical sites, designing a robot guide, and creating digital tourist routes—were analyzed
to determine their interdisciplinary nature and practical orientation. At the practical stage, methods
including model construction, 3D modeling, design, programming, and preparation for competitions
were applied. The research findings demonstrated that STEM projects based on tourism content
positively influence students’ creative activity, teamwork skills, communication abilities, and self-
presentation competencies. Furthermore, the process of project defense and participation in
competitions increased students’ responsibility and enabled them to achieve high performance
outcomes.
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Introduction

In the context of globalization, the tourism industry has become one of the rapidly developing
sectors of the economy, requiring digital transformation and the integration of innovative
technologies. In this regard, equipping students not only with subject-specific knowledge but also
with soft skills has become a pressing issue in modern education systems. The OECD report “Future
of Education and Skills 2030” emphasizes the importance of critical thinking, communication,
collaboration, and creativity for success in the 21st century [1]. Similarly, The Future of Jobs Report
published by the World Economic Forum highlights the growing demand for soft skills in the labor
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market [2].

STEM education is considered an effective tool for developing these competencies. Benitti
(2012) demonstrated that educational robotics and project-based learning approaches enhance
students’ cognitive engagement and problem-solving abilities [3]. In this context, STEM projects
designed for the tourism sector combine historical and cultural content with engineering and digital
solutions, providing broad opportunities for developing students’ soft skills. Therefore, studying the
specific features of STEM projects within the tourism context is scientifically and practically
significant for contemporary educational practice.

Accordingly, the purpose of this study is to theoretically and practically substantiate the specific
features of developing students’ soft skills through tourism-oriented STEM projects and to determine
their effectiveness in the educational process.

To achieve this goal, the following objectives were set: to theoretically analyze the content and
interdisciplinary features of tourism-based STEM projects; to identify the structural components of
students’ soft skills (communication, critical thinking, creativity, teamwork, and problem-solving);
to develop a methodological model for implementing tourism-oriented STEM projects in the
educational process; to determine the impact of model construction, modeling, and programming
activities on the development of soft skills; and to evaluate the influence of preparing students for
scientific project competitions on their communication and self-presentation abilities.

Literature Review

In modern education systems, not only professional knowledge and technical skills but also
universal competencies such as communication, collaboration, critical thinking, creativity, and
emotional intelligence are considered essential [4]. These skills form the foundation for personal
success in a world characterized by accelerated information flows, emerging technologies, and digital
transformation [5]. In this regard, STEM education programs play a significant role in developing
students’ soft skills, as they foster not only technical knowledge but also the ability to solve problems,
generate new ideas, and work collaboratively in teams. STEM projects enable students to process
information from multiple academic disciplines, apply science and technology simultaneously, create
innovative products, and use their knowledge to solve real-life problems [6]. From this perspective,
tourism-based STEM projects provide an effective platform for developing soft skills, as they require
solving complex real-world problems, thereby enhancing critical thinking and innovation capacity.

The application of digital and innovative technologies in the tourism context is also highly
relevant. Research indicates that digital tourism and interactive tools increase visitors’ cognitive
engagement and create opportunities for experiential learning, while the integration of education and
the tourism industry contributes to students’ career orientation [7]. Thus, the practice-oriented nature
of STEM education equips students with essential competencies, particularly for achieving success
in the rapidly developing IT sector.

STEM-integrated project-based learning offers numerous advantages, including the
enhancement of critical thinking, motivation, engagement, and creativity. This approach deepens
academic knowledge through practical application and strengthens students’ ability to solve real-
world problems. Furthermore, it develops teamwork, communication, and collaborative problem-
solving skills, which are highly valued in today’s labor market. Learning through STEM projects also
promotes intercultural understanding, language development, adaptability, and readiness for modern
working conditions. Project-based activities foster independent creativity, increase motivation for
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learning, and support the development of critical thinking [8].

The analysis of the above literature demonstrates that tourism-based STEM projects represent
a scientifically grounded approach to developing soft skills. However, comprehensive research on the
impact of tourism-oriented STEM projects on students’ soft skills at the school level remains limited,
which highlights the relevance of the present study.

Research Methodology

The study was based on a mixed-methods approach and employed a quasi-experimental design.
In order to determine the impact of tourism-based STEM projects on students’ soft skills,
experimental and comparative analyses were conducted. The research was implemented in three
stages: the theoretical analysis stage, the practical-experimental stage, and the stage of data processing
and interpretation. This design allowed for a comprehensive assessment of the effectiveness of STEM
projects in developing soft skills. Participants were voluntarily recruited from primary school classes
of Sh. Niyazov and S. Rakhimov General Secondary Schools, and the study was conducted in
accordance with ethical research standards.

A comprehensive system of methods was applied throughout the research. At the theoretical
stage, scientific literature on STEM education, soft skills, project-based learning, tourism, and digital
technologies was analyzed using comparative analysis and content analysis methods. During the
empirical stage, observation, expert evaluation of projects, and reflective analysis were employed to
determine the level of development of students’ soft skills.

The practical component included model construction, 3D modeling, 3D printing and CNC
processing, the design and programming of a robot guide, the development of a tourist route, as well
as preparation for scientific competitions and project presentations.

The projects were based on the Project-Based Learning (PjBL) approach and consisted of the
following stages:
problem identification;
information collection and analysis;
project design;
product development;
presentation and evaluation.

In assessing soft skills, the following indicators were considered: students’ communicative
activity and clarity of expression, effectiveness of collaboration in teamwork, number and originality

of creative solutions, ability to make effective decisions in problem situations, and the quality of
project defense (logical structure, argumentation, and ability to engage the audience).

Results

The results of the study also confirmed the successful implementation of the theoretical and
methodological objectives set within the research framework. First, a theoretical analysis of the
content and interdisciplinary features of tourism-based STEM projects revealed that such projects
integrate history, geography, engineering design, information technology, and elements of
environmental education into a unified learning system. The interdisciplinary nature of the project
enabled students to connect cultural heritage with digital technologies, demonstrating that tourism-
oriented STEM activities function as an effective platform for contextual and applied learning.

Second, the structural components of students’ soft skills were identified and operationalized
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within the study. Communication skills were reflected in students’ ability to present information
clearly during project defense; critical thinking was observed through analytical decision-making in
model design; creativity was demonstrated in the development of innovative technical and visual
solutions; teamwork was manifested in collaborative task distribution and joint problem-solving; and
problem-solving skills were evident in overcoming technical and design challenges during model
construction and robot programming.

Third, based on the experimental implementation, a methodological model for integrating
tourism-based STEM projects into the educational process was developed. The model includes
motivational (engagement through real-world tourism context), cognitive (interdisciplinary
knowledge integration), practical (design, modeling, programming), and reflective (presentation and
evaluation) components. The structured implementation of this model within classroom and
extracurricular activities demonstrated its effectiveness in enhancing both academic engagement and
soft skills development.

The results of the conducted study demonstrated that the objectives and tasks of the project
entitled “Introducing the Historical and Tourist Sites of Turkistan through a Robot Guide and a STEM
Model” were successfully achieved. Within the framework of the project, scale models of the
Mausoleum of Khoja Ahmed Yasawi, the ancient fortress gate, historical houses, a traditional yurt,
and city streets were developed using 3D printing and CNC technologies (Figure 1).

Figure 1 - 3D Printer and CNC (Computer Numerical Control) machining process

3D printing and CNC technologies are modern tools of digital manufacturing whose operating
principles are based on computer-driven material processing. In 3D printing (additive
manufacturing), an object is created from a digital 3D model that is processed through slicing
software into thin layers and converted into G-code commands; guided by coordinated movements
along the X, Y, and Z axes, the printer nozzle deposits melted material (such as plastic or resin) layer
by layer, gradually building the object from the bottom up. In contrast, CNC (Computer Numerical
Control) technology applies the principle of subtractive manufacturing, where computer-controlled
tools such as milling cutters, drills, or routers remove excess material (metal, wood, plastic, etc.) from
a solid workpiece to achieve the desired shape; this process is also based on CAD/CAM-designed
models and toolpath instructions translated into G-code for automated execution. Both technologies
rely on coordinate motion systems, precision mechanics, material physical-mechanical properties,
and digital control algorithms; as a result, 3D printing is particularly effective for producing complex
geometries and rapid prototypes, whereas CNC machining provides superior accuracy and structural
strength for industrial-grade components, making both technologies widely applicable in engineering
production, STEM education, prototyping, industrial design, and innovation-driven manufacturing.

The materials collected during the research fully correspond to the established aims and
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objectives of the study and provide a comprehensive foundation for both theoretical analysis and
practical implementation. The developed prototype model integrates several innovative components,
including street infrastructure elements powered by solar panels for sustainable lighting, a smart yurt
equipped with automated energy management and digital control systems, and small robotic units
designed to demonstrate autonomous operation and interactive functions. Together, these elements
form a unified STEM-based conceptual layout that reflects the principles of renewable energy
integration, smart environment design, and robotics application, thereby illustrating the practical
potential of combining sustainable technologies with intelligent systems in an educational and
experimental context (Figure 2).
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<

Figure 2 — STEM model fabricated using a 3D printer and CNC machine

The Smart Yurt presented in this figure is a STEM-based model that integrates the traditional
Kazakh dwelling with modern digital and engineering technologies. The structure of the yurt was
fabricated using CNC-machined components, including the kerege (lattice wall), uik (roof poles), and
shanyrak (central crown), ensuring structural precision and authenticity in design. The model
incorporates multiple intelligent systems such as lighting, sound, temperature, gas, humidity, security
sensors, and motion elements, demonstrating the concept of a smart environment. An internal LED
lighting system is installed inside the yurt and is automatically activated either by pressing a control
button or upon detecting the presence of visitors, symbolizing energy-efficient automation. Through
an integrated sound module, the Smart Yurt greets guests with the phrase “Welcome!” and provides
informational audio about the yurt, thereby digitally representing the traditional Kazakh value of
hospitality. Surrounding the structure are small humanoid robotic figures symbolizing tourists visiting
Turkistan, which visually illustrates the integration of national cultural heritage with robotics and
smart technology. Overall, the Smart Yurt model demonstrates how indigenous architectural
traditions can be reinterpreted through renewable energy systems, sensor technologies, and automated
control mechanisms within a unified STEM framework.

The Mausoleum of Khoja Ahmed Yasawi is one of the most significant historical and
architectural monuments located in the city of Turkistan and represents an outstanding example of
Timurid-era architecture. Within the framework of this project, a scaled-down prototype of the
mausoleum was designed and fabricated using 3D printing technology as part of a STEM-based

160



Bulletin of the IUTH, Volume 2(12), 2026

educational initiative. The digital model of the structure was first developed using specialized
computer-aided design (CAD) software, where the main architectural elements - including the central
dome, exterior walls, and entrance portal - were carefully reconstructed in accordance with the
monument’s geometric proportions. The finalized 3D model was then processed through slicing
software and printed layer by layer using plastic filament material. The resulting physical maket
accurately reflects the dome structure, wall composition, and frontal entrance section of the
mausoleum, demonstrating how additive manufacturing technologies can be applied to digitally
preserve cultural heritage, support architectural visualization, and integrate history with engineering
and digital fabrication in an interdisciplinary STEM context.

The street area surrounding the Mausoleum of Khoja Ahmed Yasawi was designed as a solar-
powered smart street within the project model, demonstrating the integration of renewable energy
technologies into cultural heritage environments. The layout includes six miniature solar panels
connected to energy-efficient LED streetlights. These photovoltaic panels capture solar radiation
during daylight hours and convert it into electrical energy, which is either stored or directly used to
power the lighting system. The model is equipped with an automatic control mechanism that activates
the LED lights during evening hours or when ambient light levels decrease, simulating a smart energy
management system. This design concept illustrates how sustainable infrastructure can be
implemented around historical landmarks, emphasizing energy efficiency, environmental protection,
and the practical application of green technologies within a STEM-based educational framework.

A scaled model of the old city area surrounding the Mausoleum of Khoja Ahmed Yasawi was
produced using 3D printing technology as part of the project’s integrated STEM framework. The
model represents a reconstructed visualization of medieval Turkistan, highlighting the architectural
layout and spatial organization characteristic of the historical urban environment. Designed in CAD
software and fabricated layer by layer from polymer material, the maker reflects the structural
atmosphere of the ancient cityscape and its cultural context.

In addition to the architectural elements, a dedicated recreational zone was created around the
old city model to symbolize tourism-oriented infrastructure. This area includes a representation of
altybakan, a traditional Kazakh swinging structure associated with one of the oldest and most
engaging national folk games. The inclusion of this cultural element emphasizes the social and
interactive dimension of tourism, illustrating how historical heritage, national traditions, and modern
digital fabrication technologies can be combined within a unified educational and exhibition model.

Comprehensive data on the historical and tourist attractions of Turkistan, combined with 3D-
printed architectural models and the audio—motion capabilities of a robotic guide, significantly
contributed to achieving the research objectives. Based on the collected materials, a fully integrated
robotic STEM maket was developed, enabling the visual and accessible presentation of historical
landmarks through an interdisciplinary approach that merges cultural heritage, engineering design,
digital fabrication, and robotics. The 3D-printed models provided accurate scaled representations of
key architectural elements, while the integration of programmable electronic systems ensured
interactive functionality within the overall exhibition layout.

As a key technological component of the system, an anthropomorphic robot guide was
implemented and successfully demonstrated. The robot is capable of greeting visitors and delivering
concise informational content about Turkistan in Kazakh, Russian, and English, thereby supporting
multilingual communication and enhancing inclusivity in tourism contexts. Equipped with
synchronized sound output and controlled movement mechanisms, the robot simulates guided tour
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behavior, creating an immersive and engaging visitor experience.

The application of the anthropomorphic robot guide substantially increased students’
engagement and motivation, as observed during experimental implementation. The findings indicate
that the integration of history and advanced technologies fosters deeper cognitive involvement,
strengthens interdisciplinary thinking, and enhances the effectiveness of STEM-based educational
models (Figure 3). Overall, the results confirm that combining cultural heritage visualization with
intelligent robotic systems represents an innovative and pedagogically effective approach to
modernizing historical-tourism education and interactive exhibition design.

Figure 3 — The Possibility of Using an Anthropomorphic Robot Guide in the Tourism Sector

During observation and practical implementation, it was determined that primary school
students demonstrated a high level of interest in both the model and the robot guide. By visually
exploring the historical landmarks, listening to the robot’s explanations, and interacting with the
model elements, students were able to perceive information more quickly and showed improved
retention levels. Comparative observation results indicated that the robot-assisted presentation
method significantly increased student engagement compared to traditional explanatory approaches.
An increase in the number of questions asked by students and a higher frequency of participation in
discussions were also observed.

Moreover, throughout the project development process, participants’ STEM competencies were
enhanced: they acquired foundational skills in 3D modeling, applied basic programming elements,
and developed practical abilities in assembling and configuring the robot. Collaborative teamwork
further strengthened their capacity for joint decision-making, task distribution, and achieving shared
outcomes.

As a result of presenting the project at school-level and city-level exhibitions, participants
received high evaluation scores. Expert assessment findings confirmed that the model demonstrated
a high level of visual clarity, technical quality, and content accuracy.

The effectiveness of the developed robotic STEM model was further validated through its
practical implementation and external evaluation. In particular, the STEM Youth team composed of
4th-grade students participated in the Astana Tech Cup competition and achieved 3rd place,
demonstrating the applied significance and competitive potential of the project outcomes (Figure 4).
Participation in this national-level competition served as an important indicator of the model’s
methodological soundness, technical feasibility, and educational impact. The students successfully
presented the 3D-printed historical models, the solar-powered smart infrastructure elements, and the
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anthropomorphic robot guide, highlighting the interdisciplinary integration of history, renewable
energy, digital fabrication, and robotics.

This achievement is directly aligned with the research objectives, which aimed to substantiate
the effectiveness of integrating cultural heritage visualization with STEM technologies to enhance
students’ cognitive engagement, creativity, and engineering thinking. The competition results provide
empirical support for the study’s conclusions, confirming that project-based, technology-enhanced
learning environments contribute to the development of practical skills, problem-solving abilities,
teamwork competencies, and presentation skills. Thus, the award received at the Astana Tech Cup
serves not only as recognition of students’ performance but also as external validation of the proposed
STEM-based educational model.

Figure 4 — Defense Process of the Project “Presenting the Historical and Tourist Attractions
of Turkistan through a Robot Guide and STEM Model”

In summary, the obtained results fully correspond to the objectives and tasks set at the beginning
of the study. The research aimed to develop and implement an innovative STEM-based model for
presenting the historical and tourist attractions of Turkistan through the integration of 3D printing,
renewable energy elements, and an anthropomorphic robot guide. The successful design and practical
application of the robotic STEM model, the demonstrated effectiveness of interactive presentation
methods in increasing students’ engagement and knowledge retention, and the enhancement of
participants’ STEM competencies collectively confirm the achievement of the research goals.
Furthermore, external validation through competitive presentation and expert evaluation reinforces
the methodological soundness and practical relevance of the proposed approach. Overall, the findings
substantiate that the integration of cultural heritage visualization with digital fabrication and robotics
technologies represents an effective and scalable model for interdisciplinary education and tourism-
oriented innovation.

Discussion

The findings of this study demonstrate that integrating robotics, 3D printing, and renewable
energy elements into a STEM-based historical-tourism model significantly enhances students’
engagement, interdisciplinary understanding, and knowledge retention. These results align with
previous research emphasizing the effectiveness of robotics and project-based STEM learning in
fostering active participation and higher-order thinking skills. For example, Benitti (2012) reported
that educational robotics positively influences learning outcomes, particularly in science and
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technology subjects, by promoting hands-on experimentation and problem-solving. Similarly, Eguchi
(2014) highlighted that robotics-based learning environments enhance students’ motivation,
creativity, and collaborative competencies, which corresponds with the increased engagement and
teamwork observed in our project implementation [9].

The use of 3D printing for cultural heritage visualization in the present study also confirms
trends identified in recent research on digital fabrication in education. Ford and Minshall (2019) found
that 3D printing supports conceptual understanding and spatial reasoning by enabling learners to
physically interact with abstract or historical structures. In our case, the 3D-printed models of
Turkistan’s historical landmarks provided tangible representations that facilitated deeper
comprehension and stronger memory retention among primary school students. This supports the
argument that additive manufacturing technologies can bridge the gap between theoretical knowledge
and experiential learning.

Moreover, the implementation of an anthropomorphic robot guide reflects broader
developments in smart tourism and human—robot interaction research. Studies by Tussyadiah and
Park (2018) indicate that service robots in tourism environments enhance visitor experience by
increasing novelty, engagement, and perceived innovation. While their work primarily focuses on
hospitality contexts, our findings extend this perspective to educational tourism, demonstrating that
robot-guided presentation methods not only attract attention but also significantly increase students’
participation compared to traditional explanatory approaches [10].

Compared with existing literature, the distinctive contribution of the present study lies in the
integrated application of robotics, renewable energy modeling, and 3D-printed cultural heritage
within a unified STEM framework targeted at primary-level learners. While previous studies often
examine robotics, 3D printing, or smart tourism technologies separately, this research demonstrates
the synergistic pedagogical impact of combining these components. The external validation through
competitive presentation outcomes further supports the practical viability of the proposed model.
Overall, the results confirm that interdisciplinary, technology-enhanced learning environments
effectively promote cognitive engagement, collaborative skills, and cultural awareness, thereby
reinforcing the relevance of STEM-based approaches in modern tourism-oriented education.

Conclusion

This study aimed to substantiate the effectiveness of presenting the historical and tourist
attractions of Turkistan through an integrated STEM-based model combining 3D printing, renewable
energy elements, and an anthropomorphic robot guide. The results confirm that the developed robotic
STEM model successfully fulfilled the research objectives by providing a visually engaging,
technologically enriched, and pedagogically effective method for introducing cultural heritage
content. The integration of 3D-printed architectural makertep, solar-powered smart infrastructure
components, and a multilingual robot guide created an interdisciplinary learning environment that
merged history, engineering, digital fabrication, and robotics within a unified conceptual framework.

The practical implementation demonstrated that interactive, robot-assisted presentation
methods significantly increased students’ cognitive engagement, participation rates, and information
retention compared to traditional explanatory approaches. Additionally, the project contributed to the
development of essential STEM competencies, including 3D modeling, basic programming, robotic
assembly, problem-solving, and collaborative teamwork skills. These outcomes highlight the
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educational value of combining cultural heritage visualization with emerging technologies in
primary-level STEM education.

Furthermore, the successful presentation of the project at competitive and exhibition platforms
provided external validation of its technical quality, methodological soundness, and innovative
potential. Overall, the findings indicate that integrating robotics and digital fabrication technologies
into historical-tourism education represents a scalable and effective model for fostering
interdisciplinary learning, technological literacy, and cultural awareness. Future research may expand
this approach by incorporating advanced Al functionalities, augmented or virtual reality
environments, and broader tourism applications within smart city ecosystems.
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TYPU3M CAJIACBIH/IAFbI STEM JKOBAJIAP APKBL/IbBI OKYIIBLIAP/BIH
HKEMJII TIAF/IBIVIAPBIH /IAMBITY EPEKIIIE/IIKTEPI

Anoamna. Maxanaoa mypusm canaceinoa a3ipnenzer STEM oicobanap apkulivl oKyubliapoviy
uxemoi dagovlnapwin (Soft skills) oamwimy epexwenikmepi Kapacmulpuiiadsl. Kazipei oinim oepy
Jicyilecinde noHOIK OLliMMeH Kamap KOMMYHUKAYUS, CbIHU OULAY, Kpeamusminix, KoManoaod
AHCYMbIC icmey HCIHe npodiemanapovl weuty CUsKmol ukemoi 0a20bLIapobl KAIblnmAacmsipy 6acvim
bazbimmapovly  Oipine aunandvl. 3epmmeydiy maxcamvl — mypucmik oOazvimmasvi STEM
#c00anapObly OKYUBLIAPObIY UKEMOI 0A0bLIAPBIHA bIKNAL emy 21eyemin aHbIKMAY HCIHE 0JIapOblH
0aMbIMYUbLILIK MYMKIHOIKmMepIiH He2izoey. 3epmmey bapuvicoindoa STEM 6inim 6epy men sHcobanvlk
oxbimy (PjBL) epexwenikmepin auKblHOQy MaKcamvlHOA 2blIbIMU 20eOuemmepee Mmeopusiivblk
manoay ocypeizindi. CoHviMeH Kamap, mapuxu HulcaHoapobly Makemmepin dicacay, pooom-2uo
azipaey, Yyupavlyk mypucmix mapupymmap KYpacmulpy cusikmel mypucmix mazmyrnoazer STEM
Jocobanap mandamvin, 01APOLIY NIHAPANLIK CUNAMbL  MeH NPAKMUKAILIK — OAblmmbliblebl
anvikmanowl. Ilpakmuxanvix kezeyoe makem Kypacmuipy, 3D moodenvoey, scodbanay, bazoapramanay
JHCaHe bauKaynapaa 0aublHObIK 20icmepi KON0aHbLI0bl. 3epmme)y Hamudxicenepi mypusm MazmyHuIHA
necizoencen STEM ocobanapovly oKywbliapobly wbleapMautblivlk OelceHoiniciHe, KoMaHoaod
HCYMbIC icmey 0a20blIAPbIHA, KOMMYHUKAYUANBLIK KaOilemmepine Jcone ©03iH-031 MAaHblcmulpy
Ky3vipemminikmepine oy acep ememinin kopcemmi. CoHbiMeH Kamap, HcoOamvl KOp2ay HCoHe
batikaynapea Kameicy — yoepici  OKYWbLIAPObIY — HCAYANKEPWINeIH — apmmulpbln, — HCOAPbL
Hamudicenepae KoJl HCemxizyine MyMKIHOIK Oepoi.

Kinm ce3oep: STEM owcobanap, STEM 6inim bOepy, oxyubl, uxkemoi 0agovliap, mMypusm,
epexuienikmep.

II. PAMAHKYJIOB'=, JI. BEPJIH', H. YCEMBAEBA', IIl. XHKMATYJIJIA!
'MeXTyHapOIHBIH Ka3axCKO-TYpelKUH YHUBEPCHUTET HMEHM XOomku Axmema ScaBu
(Kazaxcran, TypkecraHn), e-mail: sherzod.ramankulov@ayu.edu.kz

OCOBEHHOCTH PA3BHTHA THBKHX HABBIKOB YYAIIIUXCA YEPE3 STEM-
IIPOEKTBI B COEPE TYPU3MA

Annomayua. B cmamve paccmampueaiomes 0cobeHHocmu popmMupo8aHus 2UOKUX HABLIKOSG
(soft skills) y yuawuxca nocpeocmeom pearuzayuu STEM-npoexmos 6 cghepe mypusma. B
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co8peMeHHOU cucmeme 00pa308aHus Hapsady ¢ NPeOMEemHbIMU 3HAHUAMU NPUOPUMEMHBIM
Hanpaesnienuem CmaHo8UMCcs paseumue makux SUOKUX HABbIKO8, KAK KOMMYHUKAYUS, KpUMU4ecKoe
MbluleHue, KpeamueHocmbv, YMeHue pabomamv 6 KomaHOe u pewiams npobremsl. Llens
uccnedosanus 3axaouaemcs 6 euvisagnenuu nomenyuana STEM-npoekmog mypucmuueckou
HAnpaeieHHOCMU 6 pa3eumuu 2UOKUX HABbIKOG YUAWUXCA U O0OOCHOBAHUU UX DPA3BUBAIOUJUX
gozmodicHocmell. B xode uccnedoganus Ovli Npo6edén meopemudeckull AHAIUu3 HAY4HOU
JUMepamypwvi, H0380AUBUUL YMOUHUMb 0cobennocmu STEM-o0bpazosanus u npoexmno2o 0oyueHus
(PjBL). Kpome moeo, 6vliu npoanaiu3uposamsl mypucmcko-opuenmuposanuvie STEM-npoexmui,
BKIIIOYASL pa3PAOOMKY MAKEmos8 UCHOPUYECKUX 00beKmos, co30anHue pobomusuposanHo2o 2uoa u
NpOeKmMupo8anue Yu@pposolx Mypucmuyeckux Mapuipymos, ¢ UYeavbld ONnpeoeneHus ux
MEANCOUCYUNTUHAPHO20 Xapakmepa U npakmuieckou HanpasieHnocmu. Ha npakmuueckom smane
NPUMEHAIUCL  MemOoObl KOHCMpPYuposauusi Mmoodenel, 3D-mooderuposanus, npoexmuposanus,
NPOSPAMMUPOBAHUSL U NOO2OMOBKU K KOHKYpcaMm. Pezynemamul uccnedosanus noxaszanu, umo STEM-
npoeKmsl, OCHOBAHHLIE HA MYPUCTNIULECKOM COOEPAHCAHUU, NOJIONCUMENLHO BIUAIOM HA pA3UMUe
MBOPYECKOU ~ AKMUBHOCMU — YUAUWUXCS, HABLIKO8 KOMAHOHOU padbomvl, KOMMYHUKAMUGBHBIX
cnocobrnocmetl u ymenuti camonpezenmayuu. Kpome mozo, npoyecc sawumol npoexmos u yuacmue
8 KOHKYPCAx cnoCcoOCme08au NO8bIUEHUIO OMBEMCIMEEHHOCINU YUAWUXCS U OOCIUICEHUIO 8bICOKUX
Ppe3yIbmamos.

Kntroueswie cnosa: STEM-npoexmul, STEM-06pazosanue, yuawuiics, 2ubKue HagwbiKu, mypusm,
ocobeHHocmu.
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