conducted analyses show that these pedagogical mechanisms directly affect the conscious assimilation of
knowledge, a critical approach to their own activities and personal development of students. Through
reflection, students have the opportunity to deeply analyze their knowledge and skills, which increases their
activity in the educational process.

Self-assessment plays an important role in the formation of responsibility, independence and self-
management competencies in students. As the student learns to evaluate his/her own work, dependence on
external evaluation decreases and internal motivation increases. This situation serves to form a culture of
continuous development and self-improvement in the educational process.

Reflection is also an important methodological tool in the work of a teacher. The teacher's analysis
of his/her own pedagogical experience, evaluation of the lesson process and drawing conclusions serve to
improve the quality of education. The educational process organized on the basis of a reflective approach
creates an atmosphere of effective cooperation and mutual trust between the teacher and the student.

In conclusion, reflection and self-assessment are an integral part of modern education, and it is
necessary to systematically and purposefully introduce them into the educational process. These processes
not only increase the quality and effectiveness of education, but also ensure the personal and professional
development of students. Therefore, the development of reflective and evaluative activities should remain
ong of the priorities of modern educational policy and pedagogical practice.
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ENHANCING STUDENTS’ PROBLEM-SOLVING AND TECHNICAL THINKING THROUGH
PROJECT-BASED LEARNING: A PEDAGOGICAL FRAMEWORK

Annotation. Contemporary education increasingly prioritizes the development of technical thinking
and complex problem-solving skills as essential competencies for participation in a technology-driven
society. This study proposes a pedagogical framework grounded in Project-Based Learning (PBL) fo
cultivate these competencies. Drawing upon theories of cognitive science, computational literacy, and
systems thinking, the framework explains how iterative and inquiry-based projects transform abstract
knowledge into functional technical intuition. Technical thinking is conceptualized as a dual construct
combining artifact-level understanding and systems-oriented reasoning. Complex problem-solving is
analyzed through cognitive flexibility and metacognitive regulation. The findings emphasize that authentic,
real-world projects and the failure-correction cycle inherent in PBL significantly contribute to durable
cognitive restructuring. The study concludes that PBL, when systematically designed and evaluated, fosters
transferable technical heuristics and innovation-oriented reasoning among learners.

Keywords: technical thinking, project-based learning, complex problem-solving, cognitive flexi-
bility, experiential learning.
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TALABALARNING MUAMMO YECHISH VA TEXNIK TAFAKKURINI LOYIHAGA
ASOSLANGAN TA’LIM ORQALI RIVOJLANTIRISH: PEDAGOGIK MODEL

Annotatsiva. Zamonaviy ta’lim texnologiyalarga tayangan jamiyatda samarali ishtirok etish uchun
zarur bo ‘Igan muhim kompetensiyalar sifatida texnik tafakkur va murakkab muammolarni hal gilish ko ‘nik-
malarini rivojlantirishga tobora ko ‘proq ustuvor ahamiyat bermoqda. Ushbu tadqiqot mazkur kompetensi-
yalarni shakllantirishga qaratilgan Loyihaga asoslangan ta’lim (Project-Based Learning — PBL) ga taya-
nuvechi pedagogik modelni taklif etadi. Kognitiv fan, hisoblash savodxonligi va tizimli fikrlash nazariyalari-
ga tayangan holda, model iterativ hamda izlanishga asoslangan loyihalar abstrakt bilimlarni funksional
texnik intuitsiyaga qanday aylantirishini tushuntiradi. Texnik tafakkur artefakt darajasidagi tushuncha va
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tizimga yo ‘naltirilgan mulohazani birlashtiruvchi ikki tomonlama konstrukt sifatida talgin etiladi. Murak-
kab muammolarni hal gilish esa kognitiv moslashuvchanlik va metakognitiv boshgaruv orgali tahlil gilina-
di. Natijalar PBL jarayoniga xos bo ‘Igan real hayotga yagin, autentik loyihalar hamda “xato—tuzatish”
sikli bargaror kognitiv qayta tuzilishga sezilarli hissa qo ‘shishini ko ‘rsatadi. Tadqiqgot xulosasiga ko ‘ra,
PBL tizimli ravishda loyihalashtirilib va baholanganida, o ‘quvchilarda ko ‘chma texnik evristikalar hamda
innovatsion fikrlashni rivojlantiradi.

Kalit so‘zlar: texnik tafakkur, loyihaga asoslangan ta’lim, murakkab muammolarni hal qilish, kog-
nitiv moslashuvchanlik, tajribaviy o ‘rganish.

Bannaes Kocuvoron Komup:koHoBud (He3aBHCHMBIIA HecenoBares - HaMaHTAHCKOTO ToCy apCTBEHHOTO
TEXHHYECKOTO YHINBEPCHTETA)

PA3BUTHUE HABBIKOB PEHHIEHUA MPOBJEM U TEXHUYECKOI'O MBILIJIEHUSA
CTYAEHTOB INIOCPEACTBOM IMMPOEKTHO-OPUEHTUPOBAHHOI'O OBYUYEHUA:
NEJAT'OI'MYECKAS MOJEJb

Annomauus. Cospemennoe 00pazosanue 6cé GoavuLe yoeisem NPUOPUMEMHOE GHUMAHUE DA3GU-
MU0 MEXHUYECKO20 MbIULTEHUS U HABBIKOG PeULEHUS CLONCHBIX NPOOIeM KAK KIHOHeBbIX KOMNeMEeHYUll O
I hekmueHo20 yuacmus 8 MmexHOI02UYeCKl OPUEHMUPOBAHHOM 0bujecmee. JlanHoe ucciedosanue npeo-
aazaem nedacocudeckyo Mooeib, OCHOBAHHYIO HA NPOEKMHO-OpUeHmuposanHom obyuenuu (Project-Based
Learning — PBL), nanpaenennyio na gpopmuposanie yrasannvlx komnemenyuii. Onupasnce Ha meopuu koe-
HUMUGHOT HAYKU, 8bIYUCTUMENbHOT SPAMOMHOCHIN U CUCMEMHO20 MbIULTIEHUS, MOOeb O0BACHACM, KAKUM
00pazoM umepamueHvle U UCCAe008aAMENbCKILE NPOEKMbL NPeodpasyiom abcmpaxmusie 3HAHUA 8 PYHKYUO-
HANLHYI0 MeXHUYecKyo unmyuyuro. Texnuyeckoe muviutieHue paccmampueaemes Kax 080CMEeHHAS KOHC-
MpYKYyUus, 00beOUHAIOUAS NOHUMAHUE HA YPOBHE apmeparmos 1 CucmeMHO-0PUeHMUPOBAHHOE PACCYIHC-
Oerue. Peuterue ciodxcHvix npobnem ananusupyemes 4epes npusMy KOCHUMUGHOT 2UBKOCHIU U MEMAKOSHU-
mueHotl peyrayuu. Pesynomamol noOYépruearom, 4mo aymeHmu4Hvle Npoexmol, NPUOIUNHCEHHBIE K Pedib-
HbIM Yenoeusm, a maxxce npucyuyuti PBL yuxn « 0uubra—xkoppexyus » cyuecmeenHo cnocoocmeyom yc-
MOUYUBOT KOSHUMUBHOT nepecmpoiixe. B 3aKI0YeHUU OMMeUaemes, Ymo Npu CUCEMHOM NPOeKMUPO-
eanuu u oyenueanuu PBL cnocobecmeyem (opmuposanuto nepeHoCUMbIX MEXHUYECKUX IEPUCIIUK U UH-
HOBAYUOHHO-OPUCHIMUPOBAHHOLO MbIULTEHUS Y OOYYAOUJUXCA.

Knrwoueevie ciosa: mexnudeckoe Mmviuiienue, NpPOEKMHO-OPUCHMUPOBAHHOE 00VYeHUe, pelieHue
CHOHCHBIX NPOOIeM, KOCHUMUBHAL SUOKOCHb, ONBIMHOE 0byyeHle.

1. Introduction. The transformation of global education under the influence of Education 4.0 has
shifted instructional priorities from memorization to analytical reasoning, computational literacy, and
technological understanding. Modern learners must not only operate digital tools but also interpret, critique,
and innovate within technologically complex environments. Traditional pedagogical models, which
emphasize passive knowledge reception, have proven insufficient for cultivating these competencies.

Technical thinking has emerged as a central educational objective. While many students demonstrate
operational familiarity with technology, they often lack the conceptual and systematic reasoning necessary
for troubleshooting and innovation. This discrepancy calls for experiential, inquiry-driven methodologies.
Project-Based Learning (PBL) provides a structured yet flexible environment in which leamers actively
design, test, and refine solutions to authentic problems.

The present study explores how PBL functions as a pedagogical mechanism for strengthening
technical thinking and complex problem-solving. It synthesizes theoretical perspectives and pedagogical
research to formulate a comprehensive instructional framework that emphasizes iterative learning, colla-
boration, and metacognitive reflection.

2. Methods. This study employs a theoretical-analytical and literature-based methodology rather
than empirical experimentation. Peer-reviewed research in cognitive science, computational thinking,
STEM pedagogy, and educational technology was systematically reviewed. Key constructs—technical
thinking, complex problem-solving, and experiential learning—were deconstructed into cognitive and
pedagogical components. A pedagogical framework was developed by integrating recurring principles
identified across the reviewed literature, including authenticity, iteration, scaffolding, collaboration, and
reflective practice.

This study employs a theoretical-analytical and literature-based methodology rather than empirical
experimentation. The methodological approach includes:

2.1. Literature Synthesis. Peer-reviewed research in cognitive science, computational thinking,
STEM pedagogy, and educational technology was systematically reviewed. Sources were selected based
on relevance to technical literacy, design thinking, and project-based pedagogy.
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2.2. Conceptual Analysis. Key constructs—technical thinking, complex problem-solving, and
experiential learning—were deconstructed into cognitive and pedagogical components. Comparative
conceptual mapping was used to align theoretical models with PBL practices.

2.3. Framework Construction. A pedagogical framework was developed by integrating recurring
principles identified across the reviewed literature, including authenticity, iteration, scaffolding,
collaboration, and reflective practice.

This qualitative methodological design allows for theoretical generalization rather than statistical
inference, focusing on explanatory depth and pedagogical applicability.

3. Results. Analysis indicates that technical thinking consists of two interconnected dimensions:

Artifact-Centric Reasoning — understanding the functional logic of individual components, such as
code segments or mechanical elements.

Systems-Oriented Reasoning — perceiving interdependencies among components and managing
trade-offs within complex systems.

These dimensions collectively enable learners to move beyond surface interaction with tools toward
structural and systemic comprehension.

3.2. Cognitive Dimensions of Complex Problem-Solving

Complex problem-solving is characterized by:

Cognitive Flexibility — the ability to shift strategies when initial attempts fail.

Metacognitive Regulation — ongoing self-monitoring and evaluation of one’s reasoning processes.

Students engaged in structured project environments demonstrate higher resilience, adaptability, and
reflective awareness compared to those in purely lecture-based settings.

3.3. Structural Potential of Project-Based Learning PBL environments support experiential growth
through:

Iterative Prototyping — encouraging cycles of testing and refinement.

Authenticity — embedding real-world relevance to increase motivation and cognitive engagement.

Collaborative Cognition — distributing thinking processes across peers and tools.

Transferability — enabling learners to apply acquired heuristics to novel contexts.

The “failure-correction loop™ was identified as the most influential mechanism driving conceptual
restructuring and durable skill acquisition.

3.4. Implementation Constraints. Challenges include limited instructional time, insufficient
resources, and rigid curricular standards. Effective implementation requires institutional support, modular
curriculum design, and competency-based assessment systems.

4. Discussion. The findings reinforce the premise that technical thinking is not an innate ability but
a cultivated cognitive capacity. PBL serves as a mediating structure that transforms abstract knowledge into
applied understanding by situating learners in authentic problem contexts. The dual nature of technical
thinking aligns closely with systems theory and design thinking frameworks, highlighting the importance
of integrative reasoning.

The interplay between cognitive flexibility and metacognitive regulation underscores the need for
reflective scaffolding in project environments. Without guided reflection, leamers risk engaging in
unproductive trial-and-error cycles. Therefore, teacher facilitation remains essential even in student-
centered models.

Furthermore, authenticity enhances intrinsic motivation and promotes deeper engagement, while
collaboration mirrors real-world technical practices. However, the scalability of PBL depends on systemic
educational reforms, including revised assessment models and teacher professional development.

Overall, PBL demonstrates strong theoretical validity as a framework for cultivating analytical
reasoning, creativity, and adaptive problem-solving in technical education.

5. Conclusion. Project-Based Learning represents a transformative pedagogical approach for
developing technical thinking and complex problem-solving skills. Through iterative inquiry, authentic
engagement, and reflective collaboration, leamers acquire transferable cognitive heuristics that extend
beyond disciplinary boundaries. Strategic curricular restructuring and competency-oriented evaluation can
mitigate implementation barriers. Prioritizing cognitive processes over product outcomes prepares students
to navigate technological uncertainty with resilience and systematic reasoning.
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CO-TEACHING AS A TOOL FOR FOSTERING COGNITIVE AND ANALYTICAL THINKING

IN ENGLISH CLASSES AT PRESIDENTIAL SCHOOLS

Annotation. This article explores the role of co-teaching as an effective instructional approach for
fostering cognitive and analytical thinking skills in English language classes at Presidential Schools. Given
the emphasis on critical thinking and high-level cognitive skills in modern education, Presidential Schools
aim to implement innovative pedagogical practices that support learners’ intellectual development. The
study examines how collaborative teaching models such as team teaching, parallel teaching, and com-
plementary instruction contribute to students’ ability to analyze information, evaluate ideas, and apply
language skills in complex contexts.

Keywords: co-teaching, cognitive thinking, analytical thinking, English language teaching,
Presidential Schools, collaborative instruction, critical thinking.

PREZIDENT MAKTABLARIDA INGLIZ TILI DARSLARIDA KOGNITIV-ANALITIK
FIKRLASHGA YO‘NALTIRISHDA HAMKORLIKDA O‘QITISH (CO-TEACHING)NING
O‘RNI

Annotatsiya. Ushbu magolada Prezident maktablarida ingliz tili darslarida kognitiv va analitik fikr-
lash gobiliyatlarini rivojlantirishda hamkorlikda o ‘qgitishning (co-teaching) samarali pedagogik yondashuy
sifatidagi roli tahlil gilinadi. Zamonaviy ta’lim tizimlarida tangidiy fikrlash va yuqori darajadagi kognitiv
ko ‘nikmalarga e 'tibor qaratilgan bo ‘lib, Prezident maktablari o ‘quvchilarning intellektual rivojlanishini
qo ‘llab-quvvatlaydigan innovatsion pedagogik amaliyotlarni joriy etishga intiladi. Ushbu tadgiqot, jamo-
aviy dars berish, parallel dars berish va komplementar ta’lim kabi hamkorlikka asoslangan dars usullari
talabalarning ma lumotlarni tahlil gilish, g ‘ovalarni baholash va til ko ‘nikmalarini murakkab kontekstlar-
da qo ‘llash qobiliyatini rivojlantirish natijalarini ko ‘rsatadi.

Kalit so‘zlar: co-teaching, kognitiv fikrlash, analitik fikrlash, ingliz tili ta limi, Prezident maktablari,
hamkorlikka asoslangan ta’lim, tanqidiy fikrlash.

COBMECTHOE ITPEIIOJABAHMUE (CO-TEACHING) KAK MHCTPYMEHT PA3BUTHUA
KOTHUTUBHOT'O U AHAJIMTUYECKOT' O MBIIIIEHNS HA YPOKAX AHIJIMIACKOI'O
A3BIKA B IIPESUIEHTCKUX HIKOJAX

Annomayus. B OanHol cmamee paccMampueaemes: poib COBMeCMHO20 Npenooasanus (co-tea-
ching) kax 3¢pghexmueHo20 n0OX00a Kk 0OYUEHIUIO, HANPABIEHHO20 HA PA3GUMUE KOSHUMUBHO20 U AHATUMIU-
YeCKO20 MbIULIEHUS HA YPOKAX aHenulicko2o A3vika 6 [Ipesudenmexux uikonax. C yuemom axyenma Ha Kpu-
MUYecKoe MoluLleHUe U 6bICOKUT YPOBeHb KOCHUMUBHBIX HABLIKOG 8 cO8pemMeHHOM obpazosanuu, [Ipesu-
OeHMCKUE ULKOIbL CIMPEMAMCS 6HEOPAMb UHHOBAYUOHHBIE NeOA202UYeCcKUe NPAKMUKIL, CROCOBCMEYIoue
UHMeNNeKMYAIbHOMY paseumuio yyawuxcs. Hcecnedoeanue ananusupyem, Kakum 06pasom mMooeiu cog-
MeCMHO20 NPenooasanus, Maxue Kax KOMAaHOHOe NPenooasanue, NApaLielbHoe NPenooaganue u KoMnie-
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