
 

“O‘ZBEKISTONDA UCHINCHI RENESSANS VA INNOVATSION 
JARAYONLAR JURNALI”  

20-May, 2026-yil 

 
  64 

FROM CHALKBOARDS TO ALGORITHMS: THE TRANSFORMATION OF 

UZBEK EDUCATION 

 

Kholida Abdukarimova  

Student of the International Nordic University 

 

Abstract: Despite the global surge in research on artificial intelligence (AI) in 

education, the pedagogical implications of AI integration within post-Soviet, nationally 

distinctive educational systems — such as that of Uzbekistan — remain substantially 

undertheorized. This article introduces an original conceptual framework, the Multilevel 

AI-Augmented Pedagogy Model (MAAPM), developed specifically to account for the 

structural, linguistic, cultural, and institutional characteristics of the Uzbek educational 

continuum — spanning preschool through higher education. The framework synthesizes 

three theoretical pillars: Vygotsky’s zone of proximal development (ZPD), Bloom’s revised 

taxonomy of educational objectives, and the newly proposed Pedagogical AI Mediation 

Theory (PAIMT). Drawing on the policy architecture of Uzbekistan’sEducation 

Development Strategy 2030 and Digital Uzbekistan 2030, the article argues that AI’s 

pedagogical value is not inherent in the technology itself but is constituted through the 

quality of mediation structures — human, institutional, and algorithmic — that surround it. 

The MAAPM identifies five original constructs: Adaptive Instructional Scaffolding (AIS), 

Culturally Responsive AI (CRAI), Multilingual Pedagogical Alignment (MPA), Formative 

Intelligence Loops (FIL), and Educator Agency Preservation (EAP). Implications for 

curriculum policy, teacher preparation, and national AI-in-education governance in 

Uzbekistan are discussed. 

Keywords: AI in education, Uzbekistan, pedagogical framework, multilevel 

education, Digital Uzbekistan 2030, Vygotsky, conceptual model, culturally responsive AI. 

 

The relationship between technology and pedagogy has never been neutral. Each 

successive wave of educational technology — from radio broadcasts to television, from 

computer-assisted instruction to the internet — has arrived carrying promises of 

transformation and departing, in most cases, with those promises only partially redeemed 

(Cuban, 2001). Artificial intelligence represents the latest and arguably the most 

consequential of these waves, distinguished from its predecessors by its capacity not merely 

to transmit information but to model learner cognition, respond dynamically to individual 

performance, and generate instructional content in real time. 

The global discourse on AI in education (AIED
9
) has produced a rich but 

geographically uneven literature. The overwhelming majority of empirical and theoretical 

contributions originate from North American, Western European, and East Asian contexts 

(Zawacki-Richter et al., 2019). Educational systems that carry the legacies of Soviet 
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pedagogical traditions, that operate across multiple official languages, and that are currently 

undergoing rapid reform — such as Uzbekistan — occupy a marginal position in this 

literature, present more as data points in comparative statistics than as subjects of 

theoretically grounded inquiry. This absence is not merely an academic gap. It is a practical 

problem. Policy frameworks, AI tools, and pedagogical models developed without reference 

to the institutional realities of Uzbekistan’s educational system risk misalignment with the 

system they purport to improve. The national curriculum, the multilingual classroom 

(Uzbek, Russian, and minority languages), the distributed geography of urban and rural 

schools, the historically teacher-centered instructional culture, and the ongoing digital 

infrastructure development — these are not peripheral details. They are constitutive 

conditions that any pedagogically serious AI integration must reckon with.  This article 

addresses this gap directly. Its central contribution is the Multilevel AI-Augmented 

Pedagogy Model (MAAPM
10

) — an original conceptual framework that theorizes how AI 

can be integrated pedagogically across all levels of Uzbekistan’s education system in a 

manner that is contextually grounded, theoretically coherent, and practically actionable. 

The article proceeds as follows. Section 2 situates the study within Uzbekistan’s 

current educational reform landscape. Section 3 develops the theoretical foundations of the 

MAAPM. Section 4 articulates the five original constructs of the framework. Section 5 

discusses implications for policy and practice. Section 6 concludes with directions for future 

research. 

Uzbekistan’s formal education system comprises four interconnected levels: 

preschool education (ages 3–6), general secondary education (grades 1–11), specialized 

secondary education (vocational colleges and academic lyceums), and higher education 

(bachelor’s, master’s, and doctoral programs). As of 2024, the system enrolled 

approximately 6.5 million students in general secondary schools alone, served by over 

490,000 teachers — making it one of the largest educational workforces in Central Asia 

(Ministry of Public Education of Uzbekistan
11

, 2024). 

The system operates across a linguistically complex landscape. Uzbek is the primary 

language of instruction, but Russian-medium schools remain prominent in urban centers, 

and minority-language instruction is provided in Karakalpak, Tajik, Kazakh, Kyrgyz, and 

Turkmen in ethnically diverse regions. This multilingualism is not merely a logistical 

challenge; it is a pedagogically significant variable that any AI tool deployed in the 

classroom must address. 

Uzbekistan’s Education Development Strategy 2022–2030
12

, adopted under 

Presidential Decree No. PP-145, establishes ambitious targets for educational quality, 

equity, and digitalization. The strategy identifies the integration of digital and AI 

technologies as a national priority, with specific provisions for digital infrastructure 

investment in rural schools, the development of national e-learning resources, and the 
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modernization of teacher training curricula to include digital competencies. Complementing 

this is the Digital Uzbekistan 2030 strategy, which positions the country’s digital 

transformation — including AI adoption in public services — as a central pillar of national 

development. Within education, this strategy has catalyzed the deployment of Smart School 

infrastructure, the development of the EduTech Uzbekistan platform, and pilot programs in 

AI-assisted instruction at selected universities in Tashkent and Samarkand. These policy 

developments create both opportunity and urgency for pedagogically rigorous 

conceptualization of AI’s role. The risk, absent such conceptualization, is that AI tools are 

adopted instrumentally — as productivity enhancements rather than pedagogical 

innovations — reproducing existing inequities and instructional patterns rather than 

transforming them. 

Uzbekistan’s educational culture carries deep imprints of Soviet pedagogical 

tradition, characterized by structured, teacher-directed instruction, strong emphasis on 

disciplinary content mastery, and assessment oriented toward reproduction of knowledge 

rather than its generative application (Silova & Steiner-Khamsi, 2008). Post-independence 

reforms have sought to shift toward more student-centered, competency-based approaches, 

with uneven success. This pedagogical legacy is not simply an obstacle to be overcome. It 

represents a cultural resource — a set of established expectations, professional identities, 

and institutional routines that AI integration must engage rather than ignore. A framework 

that fails to account for the role of the teacher as the authoritative pedagogical agent in the 

Uzbek classroom, or that positions AI as a replacement for that authority rather than an 

augmentation of it, is likely to encounter deep institutional resistance. 

The MAAPM is grounded in three theoretical pillars, each chosen for its capacity to 

illuminate a distinct dimension of AI-mediated pedagogy. 

Lev Vygotsky
13

’s concept of the zone of proximal development (ZPD) — the space 

between what a learner can accomplish independently and what they can accomplish with 

skilled assistance — remains one of the most generative frameworks in educational 

psychology (Vygotsky, 1978). Its relevance to AI-augmented pedagogy is profound: if AI 

systems can accurately model a learner’s current capability and dynamically calibrate the 

difficulty, support, and feedback they provide, they become, in effect, algorithmically 

realized scaffolding agents. The MAAPM extends Vygotsky’s framework in two respects. 

First, it expands the concept of the “more knowledgeable other” (MKO) beyond human 

interlocutors to include AI agents — while insisting that the quality of AI-mediated 

scaffolding depends on the accuracy of the learner model and the pedagogical soundness of 

the scaffolding logic embedded in the system. Second, it situates ZPD scaffolding within the 

specific content domains and linguistic registers of the Uzbek national curriculum, arguing 

that a ZPD-calibrated AI system must be trained on curriculum-aligned content in Uzbek 

and other languages of instruction to be pedagogically effective. 
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Bloom’s revised taxonomy of educational objectives (Anderson & Krathwohl, 2001) 

provides the MAAPM with its cognitive architecture. The taxonomy’s six levels — 

remembering, understanding, applying, analyzing, evaluating, and creating — map onto a 

hierarchy of instructional demands that AI systems can address with varying degrees of 

sophistication. 

Current AI tools — particularly adaptive learning platforms and intelligent tutoring 

systems — are most effective at the lower three levels: supporting memorization, 

comprehension, and application through practice, drill, and feedback. The MAAPM argues 

that pedagogically ambitious AI integration must actively design for the upper three levels, 

using generative AI to support analysis, evaluation, and creative production. This requires 

deliberate instructional design choices that position AI as a thinking partner and intellectual 

interlocutor rather than a drill-and-practice mechanism. 

The  third and most original theoretical pillar of the MAAPM is the Pedagogical AI 

Mediation Theory (PAIMT
14

), developed in this article as a conceptual contribution to 

AIED theory. PAIMT draws on Vygotsky’s broader theory of mediated learning (in which 

tools, symbols, and other people mediate the relationship between the learner and 

knowledge), on Engeström’s Activity Theory (1987), and on emerging work on human-AI 

collaboration in educational settings (Ouyang & Jiao, 2021). PAIMT’s central proposition is 

that AI does not act on learners directly. It acts through mediation structures — the 

instructional design choices, classroom routines, teacher facilitation practices, and 

institutional contexts that shape how learners encounter and engage with AI-generated 

content, feedback, and interaction. The pedagogical quality of AI integration is therefore not 

a property of the AI system alone; it is a property of the entire mediation ecology 

surrounding it. 

This proposition has a critical implication for the Uzbek educational context: that the 

effectiveness of any AI tool introduced into Uzbek schools or universities is fundamentally 

contingent on the quality of the pedagogical mediation structures already present in those 

institutions. Where those structures are weak — where teacher professional capacity is low, 

where curriculum alignment is absent, where institutional support is fragile — AI will not 

compensate. It will amplify existing deficiencies. 

The MAAPM comprises five original constructs that together constitute a 

comprehensive account of how AI can be integrated pedagogically across Uzbekistan’s 

multilevel education system. 

Adaptive Instructional Scaffolding (AIS
15

) refers to AI’s capacity to dynamically 

calibrate the difficulty, format, pacing, and support structures of learning tasks in response 

to continuously updated learner performance data. AIS operationalizes Vygotsky’s ZPD 

concept within the AI environment: the system continuously estimates the learner’s current 
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competency frontier and ensures that each subsequent task is pitched just beyond it — 

challenging but achievable with appropriate support. 

In the Uzbek multilevel context, AIS carries specific design requirements. At the 

preschool level, AIS must operate primarily through visual and auditory modalities, given 

limited literacy. At the secondary level, AIS must align with the national curriculum’s 

sequential content structure. At the higher education level, AIS must accommodate 

discipline-specific epistemologies and graduate-level cognitive demands. A single AIS 

architecture cannot serve all three levels; the MAAPM insists on level-differentiated 

scaffolding logic. 

Culturally Responsive AI (CRAI
16

) extends the established framework of culturally 

responsive teaching (Gay, 2010) into the algorithmic domain. CRAI refers to the design and 

deployment of AI systems in ways that are explicitly sensitive to the cultural values, 

narrative traditions, pedagogical expectations, and social norms of the communities they 

serve. 

In Uzbekistan’s educational context, CRAI encompasses several dimensions. 

Instructional examples, case studies, and problem scenarios generated by AI must reflect 

Uzbek social realities, cultural references, and everyday contexts rather than importing 

content from culturally distant training data. AI feedback systems must be calibrated to 

communication norms that respect the formality and relational hierarchy expected in Uzbek 

educational interactions. Assessment AI must not embed culturally biased items that 

systematically disadvantage students from rural or minority-language communities. CRAI is 

not simply a sensitivity requirement. It is a pedagogical effectiveness requirement: research 

consistently demonstrates that learning is enhanced when instructional content is culturally 

proximate and personally meaningful to learners (Hammond, 2014). An AI system that 

speaks to learners in culturally familiar terms is a more effective pedagogical instrument 

than one that does not. 

Multilingual Pedagogical Alignment (MPA
17

) addresses what is perhaps the most 

distinctive challenge of AI integration in Uzbekistan: the multilingual character of the 

educational system. Unlike monolingual AI-in-education contexts, where language is a 

constant, the Uzbek system requires AI tools that can operate pedagogically across Uzbek, 

Russian, and minority languages — not merely by translating content but by maintaining 

pedagogical coherence across linguistic registers. MPA proposes that AI integration in 

multilingual contexts must be governed by a principle of pedagogical language equivalence: 

the instructional quality, scaffolding logic, feedback precision, and cultural responsiveness 

of AI tools must be equivalent across all languages of instruction, not merely in the 

dominant language. This requirement has significant implications for the development and 

procurement of AI educational tools by Uzbek educational authorities — it argues against 
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the adoption of AI systems designed exclusively for Russian or English and adapted 

inadequately for Uzbek contexts. 

Formative Intelligence Loops (FIL
18

) conceptualize the mechanism through which 

AI-generated assessment data is converted into pedagogically productive instructional 

action. The construct draws on Wiliam’s (2011) framework of embedded formative 

assessment and extends it to account for the distinctive properties of AI-mediated feedback: 

its immediacy, granularity, scalability, and continuity. A Formative Intelligence Loop 

comprises four stages:sensing (AI continuously monitors learner performance across 

multiple dimensions), modeling (AI constructs and updates a dynamic representation of the 

learner’s knowledge state), responding (AI generates targeted feedback, hints, or 

instructional adjustments based on the learner model), andreflecting (teacher and learner 

review AI-generated data to inform higher-order instructional decisions). The FIL construct 

emphasizes that the loop is only pedagogically productive when the fourth stage — teacher 

and learner reflection — is genuinely integrated. AI-generated data that bypasses teacher 

interpretation and learner metacognitive engagement produces information without wisdom: 

numbers without pedagogical meaning. In the Uzbek context, where teacher authority is 

culturally significant, the FIL’s reflective stage must actively position the teacher as the 

interpreter and decision-maker, with AI data as input rather than verdict. 

Educator Agency Preservation (EAP
19

) is the most distinctively normative construct 

of the MAAPM. It asserts that pedagogically responsible AI integration must be deliberately 

designed to enhance, not diminish, the professional agency of educators — their capacity to 

exercise informed, autonomous judgment about instructional goals, methods, and 

relationships. The risk of AI-mediated deskilling is real and documented. When AI systems 

automate instructional decisions that teachers previously made through professional 

judgment — what to teach next, how to respond to a student’s confusion, when to deviate 

from a planned lesson — they erode the competency and confidence of the educators who 

rely on them (Selwyn, 2019). In Uzbekistan, where teacher professional capacity is actively 

being developed through national training programs, this erosion would represent a direct 

policy contradiction. 

EAP requires that AI systems be designed with deliberate human decision points: 

moments at which the teacher must exercise professional judgment rather than simply 

accept an algorithmic recommendation. It requires that teacher training programs develop 

not only AI literacy but AI-critical literacy — the capacity to evaluate, interrogate, and 

selectively override AI recommendations on pedagogically grounded grounds. 

The MAAPM’s constructs carry direct implications for Uzbekistan’s emerging AI-in-

education governance architecture. The CRAI construct argues for a national requirement 

that AI educational tools deployed in Uzbek schools meet culturally responsiveness 

standards verified through locally conducted evaluation. The MPA construct argues for 
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procurement policies that require pedagogical equivalence across Uzbek, Russian, and 

minority languages. The FIL construct argues for a national teacher data literacy initiative 

that equips educators at all levels to interpret and act on AI-generated formative data. The 

EAP construct argues for the inclusion of AI-critical literacy as a competency standard in 

the national teacher certification framework. The MAAPM’s Bloom-aligned cognitive 

architecture has direct implications for curriculum designers. It argues against AI integration 

strategies that concentrate AI tools in the lower cognitive demand areas of the curriculum 

(memorization, recall, routine practice) while leaving the higher-order dimensions of 

learning — analysis, argument, creative synthesis — to traditional instructional methods 

alone. Curriculum frameworks should explicitly map AI affordances onto upper-taxonomy 

learning objectives, designing instructional sequences in which AI serves as a thinking 

partner in analytical and evaluative tasks. 

Teacher preparation programs in Uzbekistan must be restructured to incorporate not 

merely technical AI literacy but pedagogical AI wisdom — the capacity to evaluate AI tools 

against pedagogical criteria, to design instruction that leverages AI’s strengths while 

compensating for its limitations, and to maintain professional judgment in AI-mediated 

instructional environments. This reorientation aligns with the national requirements of 

the Education Development Strategy 2030 while contributing a theoretically grounded 

rationale for its implementation. 

This article has introduced the Multilevel AI-Augmented Pedagogy Model 

(MAAPM) as an original conceptual contribution to the theorization of AI integration in 

education, developed specifically for — and grounded specifically in — the institutional, 

cultural, and linguistic realities of the Uzbek educational system. Its five constructs — 

Adaptive Instructional Scaffolding, Culturally Responsive AI, Multilingual Pedagogical 

Alignment, Formative Intelligence Loops, and Educator Agency Preservation — 

collectively constitute a framework that is at once theoretically rigorous, contextually 

specific, and practically actionable. The MAAPM makes three contributions to the broader 

AIED literature. First, it challenges the assumption of contextual neutrality that pervades 

much AI-in-education research, demonstrating that pedagogical effectiveness is constituted 

by context-specific mediation structures rather than by technology alone. Second, it 

introduces the Pedagogical AI Mediation Theory (PAIMT) as a new theoretical lens for 

understanding how AI acts on learning — not directly, but through layered human and 

institutional mediations. Third, it demonstrates that theoretically grounded, contextually 

specific AI-in-education frameworks can be developed for educational systems historically 

marginal to the dominant literature — and that such frameworks are not merely locally 

useful but contribute generative concepts to the field as a whole. 

Future research should subject the MAAPM’s constructs to empirical validation 

through mixed-methods studies conducted in Uzbek educational institutions across levels 

and regions. Particular priority should be given to comparative studies examining AI 

integration outcomes across Uzbek-medium, Russian-medium, and minority-language 
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schools, and to longitudinal studies tracking the evolution of teacher agency in AI-mediated 

instructional environments. 
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