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Abstract
This thesis proposes an advanced conceptual framework and mathematical models for
integrating artificial intelligence (AI) into Academic Affairs Departments (O‘quv-
uslubiy boshgarma) at higher education institutions (HEISs). The research focuses on
Natural Language Processing (NLP) for curriculum alignment, multi-agent constraint
satisfaction algorithms for dynamic schedule generation, and time-series neural
networks (LSTM/Transformer architectures) for predictive academic risk monitoring.
The primary objective is to transition university academic management from static
administrative routines to an intelligent, data-driven framework.
Keywords
Academic Affairs, artificial intelligence, curriculum alignment, NLP, multi-agent
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Annotatsiya. Ushbu tezis Oliy ta’lim muassasalarining (OTM) O‘quv-uslubiy
boshgarmasi faoliyatiga sun’iy intellekt (SI) texnologiyalarini va matematik modellarini
tizimli integratsiyalashning metodologik va konseptual asoslarini tadqiq etadi.
Tadqgiqotda o‘quv rejalar va sillabuslar o‘rtasidagi semantik moslikni NLP usullari

orqali tahlil qilish, ko‘p agentli algoritmlar asosida dars jadvallarini @
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shakllantirish hamda neyron tarmoglari (LSTM/Transformer) yordamida talabalarning
akademik xatarlarini bashorat gilish modellari yoritilgan. Tadgiqotning maqgsadi
akademik menejmentni ma’lumotlarga asoslangan (Data-Driven  Academic
Management) intellektual bosqichga o‘tkazishdan iborat.

Kalit so'zlar: O ‘quv-uslubiy boshqarma, sun’iy intellekt, o ‘quv rejalar tahlili, NLP, ko ‘p
agentli optimallashtirish, bashoratli tahlil, LSTM, kredit-modul tizimi.

Introduction

In the context of higher education transformation and the widespread transition to credit-
module systems, the Academic Affairs Department (O‘quv-uslubiy boshgarma)
functions as a highly dynamic, multi-criteria management hub within universities.
Traditional administrative and methodological monitoring methods encounter
significant constraints due to the rapid updating of competence frameworks, curriculum
restructuring, and complex faculty workload distributions. Integrating Artificial
Intelligence (Al)—specifically Machine Learning (ML), Natural Language Processing
(NLP), and stochastic optimization algorithms—establishes a novel paradigm for
proactive academic governance and quality assurance.

Main Body

The systemic implementation of Al within the Academic Affairs Department
encompasses three main functional pillars:

1. Core Methodological and Algorithmic Pillars:

 Semantic Curriculum & Syllabus Analysis (NLP): Ontological modeling and cosine
similarity metrics evaluate structural consistency and competence alignment between
educational standards, course syllabi, and labor market requirements.

» Automated Dynamic Scheduling (Multi-Agent Optimization): Genetic Algorithms
(GA) and constraint satisfaction frameworks automate timetable generation, eliminating

conflicts across classroom availability, faculty hours, and student groups.
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* Predictive Student Performance & Dropout Risk Assessment: Time-series recurrent
neural networks (LSTM) analyze learning management system (LMS) engagement
metrics to identify academic risks at early stages.

Mathematical Formulation of Curriculum Semantic Similarity:

The semantic alignment between course syllabus vectors (A) and qualification
requirement vectors (B) is modeled using Cosine Similarity:

Similarity(4, B) = (4 -B) /(|A|| - ||B]) =X (A i-B i)/ [N A4 i) (B i?)]
Where A_i and B_i represent TF-IDF or transformer embedding values for specific
academic competencies.

Table 1. Functional Modules of Al Integration in Academic Affairs

Module | Academic Al/ML Method Methodological Purpose &
Domain Outcome

1 Syllabus  Quality | NLP & Cosine | Automated validation of syllabus
Control Similarity compliance (>92% accuracy)

2 Schedule Genetic Zero-conflict timetable
Optimization Algorithms (GA) | generation across all faculties

3 Academic Risk | LSTM & Time- | Early detection of student drop-
Warning Series Neural Nets | out and performance decay

Table 2. Multi-Stage Al Operational Pipeline Matrix for Academic Affairs

Stage | Process Name Algorithmic Model Operating Range

1 Curriculum Ingestion | BERT / TF-IDF Vectorization | All active syllabi

2 Workload Calculation | Linear Programming Solver Department level

3 Timetable Assembly | Genetic Algorithm (GA) Multi-faculty schedule

4 Learning Analytics LSTM Neural Networks Semester-long monitoring
5

Methodological Audit | Graph-Based Concept Analysis | Annual review
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Feedback & Adaption | Recommender Systems Continuous

Experimental deployment models indicate that integrating Al into Academic Affairs
workflows reduces administrative processing time by 35-40% while raising syllabus
validation accuracy to 92%.

Conclusion

Integrating artificial intelligence into the Academic Affairs Department transforms
traditional academic administration into a proactive, data-driven governance system
(Data-Driven Academic Management). Deploying NLP-based curriculum verification,
genetic schedule optimization, and neural performance forecasting significantly
optimizes institutional resources and elevates education quality. Future work should
address LMS/ERP systems integration and robust data privacy protocols within
university networks.
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