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Abstract. The rapid integration of artificial intelligence (Al) into higher education, together
with the fast digital transformation of emerging economies such as Uzbekistan, has created an urgent
need to align national practice with international standards. This article develops a standards-based
methodology for Al integration in Uzbekistan’s higher education that is systematically aligned with
international standards. The aim of the study is to map the key dimensions of Al use in education to
the relevant standards and to synthesize an integrated, reproducible methodology adapted to the
national context. The study relied on integrative documentary analysis, comparative standards
mapping and conceptual synthesis, drawing on international standards and frameworks, national
normative documents, and official statistics from the last five years. The analysis mapped eight
dimensions of Al in education to standards including ISO 21001:2018, ISO/IEC 42001:2023,
ISO/IEC 23894:2023, the UNESCO Recommendation on the Ethics of AI (2021), the UNESCO Al
competency frameworks (2024), the EU Al Act (2024) and the NIST Al Risk Management Framework
(2023). Official data show that Uzbekistan rose to 70th place in the 2024 Government Al Readiness
Index and to 62nd in 2025, scoring 100 on the “Vision” indicator, which confirms a strong policy
foundation. A Plan—Do—Check—Act methodology was proposed, integrating educational quality
management, AI management, ethics and quality assurance under a cross-cutting governance layer.
The novelty lies in aligning Al integration in Uzbek higher education with the full set of international
standards. The results are of practical value for higher education institutions, quality assurance
agencies and policymakers.
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INTRODUCTION

The digital transformation of higher education has been accelerated by the rapid advance of
artificial intelligence (AI). Al-based tools are increasingly used for personalized learning, assessment,
student support and institutional management. In parallel, a body of international standards and
frameworks has emerged to govern the responsible use of Al and the quality of educational
organizations — including the first international AI management system standard, ISO/IEC
42001:2023, the UNESCO Recommendation on the Ethics of Artificial Intelligence (2021), and the
European Union Artificial Intelligence Act (2024). These instruments raise clear expectations
regarding governance, ethics, risk management and quality assurance that educational systems are
now expected to meet.

Emerging digital economies such as Uzbekistan are expanding higher education and adopting
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Al at an exceptional pace. The country has approved a national Al development strategy, launched
the “Digital Uzbekistan — 2030” programme, and rapidly improved its position in international Al
readiness rankings. Higher education enrollment has grown almost fivefold since 2016, and a national
quality-assurance and accreditation system aligned with international standards has been established.
However, without a systematic alignment with international standards, the adoption of Al in
education risks being fragmented and ad hoc, which can undermine quality, ethics and international
compatibility.

This creates a clear methodological gap: although the individual standards and the national
reform agenda are well documented, there is no integrated methodology that maps the various
dimensions of Al use in higher education to the relevant international standards and adapts them to
the Uzbek context. Existing studies address either Al in education or quality assurance in isolation,
but rarely combine them into a single, reproducible methodology for a country such as Uzbekistan.

Accordingly, the aim of this study is to develop a standards-based methodology for Al
integration in Uzbekistan’s higher education that is aligned with international standards. To achieve
this aim, the following objectives were defined: first, to identify and analyze the international
standards relevant to Al in education; second, to map the key dimensions of Al use in education to
these standards; third, to assess Uzbekistan’s readiness using official statistical data; fourth, to
synthesize an integrated, Plan—-Do—Check—Act methodology; and fifth, to derive practical
recommendations for national implementation.

The object of the study is the integration of Al in Uzbekistan’s higher education, and its
subject is the methodology for aligning this integration with international standards. The working
hypothesis is that a standards-based, Plan-Do—Check—Act-structured methodology can enhance the
quality, ethical soundness and international compatibility of Al integration in Uzbek higher
education.

LITERATURE REVIEW

Research on Al in higher education has grown rapidly over the past decade. Zawacki-Richter
et al. (2019) systematically reviewed Al applications in higher education and found that much of the
literature lacks a strong pedagogical and ethical grounding. Holmes, Bialik and Fadel (2019)
discussed both the promise and the risks of Al in education, emphasizing transparency, bias and the
need for human oversight. Chan (2023) proposed a comprehensive Al policy framework for
university teaching and learning, arguing that institutions require explicit governance mechanisms
rather than isolated tools. These works establish that responsible Al integration depends on systematic
governance.

A separate stream of the literature concerns international standards for the quality management
of educational organizations. ISO 21001:2018 introduced the first international management system
standard specifically for educational organizations (EOMS); it is learner-centered, follows the Plan—
Do—Check—Act cycle, and adopts the High Level Structure shared with other ISO management
standards (International Organization for Standardization, 2018). At the regional level, the Standards
and Guidelines for Quality Assurance in the European Higher Education Area (ENQA, 2015) provide
a widely adopted reference for external quality assurance based on self-assessment and peer review.
However, neither instrument was designed for Al-specific challenges.

The governance of Al itself is addressed by a newer set of standards and frameworks. ISO/IEC
42001:2023 is the world’s first Al management system standard (AIMS), providing requirements for
establishing, implementing and continually improving responsible Al governance across the Al
lifecycle (International Organization for Standardization, 2023b). It is complemented by risk-
management guidance in ISO/IEC 23894:2023 and by the NIST AI Risk Management Framework,
structured around the functions Govern, Map, Measure and Manage (National Institute of Standards
and Technology, 2023). At the policy and regulatory level, the UNESCO Recommendation on the
Ethics of Artificial Intelligence (2021), adopted by 193 member states, sets out human-rights-based
values and eleven policy action areas, while the EU Al Act (2024) classifies Al systems used in
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education as high-risk, subjecting them to strict requirements on risk management, transparency and
human oversight. Critics note, however, that the fragmentation of these instruments and the high cost
of compliance pose particular challenges for lower-resource settings.

Within education specifically, UNESCO has produced a series of instruments: the Beijing
Consensus on Artificial Intelligence and Education (2019), the Guidance for Generative Al in
Education and Research (Miao & Holmes, 2023), and the Al competency frameworks for students
and teachers released in 2024, which define Al literacy across progression levels (Miao & Shiohira,
2024; UNESCO, 2024). These frameworks emphasize a human-centered mindset, ethics, and
practical Al skills.

For the Uzbek and emerging-economy context, Abdurashidova et al. (2023) found that
innovation and digitalization positively affect the quality of higher education in Uzbekistan, and
Nurgazina et al. (2025) documented the potential of Al in education across Kazakhstan and
Uzbekistan. The OECD (2023) reviewed skills and competencies for New Uzbekistan, and the
author’s previous work analyzed generative Al governance and standards-based quality-assurance
methodology for distance higher education in the country (Yakhshiboyev, 2025, 2026a, 2026b,
2026¢). Nonetheless, none of these studies provides an integrated methodology that maps the full
range of Al-in-education dimensions to international standards and adapts them to Uzbekistan. This
study addresses precisely that gap.

METHODOLOGY

The study was qualitative and combined integrative documentary analysis, comparative
standards mapping and conceptual synthesis. Because the aim was to systematize and align existing
knowledge rather than to test an empirical hypothesis, a conceptual (non-empirical) design was
chosen; such a design is appropriate for interdisciplinary and standards-oriented research, where the
central questions require the integration of knowledge from heterogeneous sources.

Three types of sources were used. First, international standards and framework documents were
analyzed, including ISO 21001:2018, ISO/IEC 42001:2023, ISO/IEC 23894:2023, the NIST AI Risk
Management Framework (2023), the UNESCO Recommendation on the Ethics of Al (2021), the
UNESCO Al competency frameworks (2024), the EU AI Act (2024) and the European Standards and
Guidelines for quality assurance (2015). Second, national normative documents of the Republic of
Uzbekistan were examined, namely the Al development strategy, the “Digital Uzbekistan — 2030”
strategy and the higher-education development concept to 2030. Third, official statistics were used,
drawn from the State Committee on Statistics, the Oxford Insights Government Al Readiness Index
and national quality-assurance reports.

The analysis proceeded in five steps. The relevant international standards were first identified
through a structured search and their core requirements were extracted. The key dimensions of Al
use in education were then mapped to these standards in a comparative matrix. Uzbekistan’s readiness
was subsequently assessed using official statistical indicators from the last five years. The findings
were then synthesized into an integrated Plan—-Do—Check—Act methodology. Throughout,
triangulation across standards, normative and statistical sources was applied to strengthen validity.
The chosen method ensures reproducibility, since the same source types, time window and mapping
procedure can be repeated, and the non-empirical nature of the work is acknowledged as a deliberate
design decision consistent with its methodological aim.

ANALYSIS AND RESULTS
The landscape of relevant international standards. The analysis identified eight interrelated
dimensions of Al use in higher education, each associated with one or more international standards
or frameworks. Educational quality management is addressed by ISO 21001:2018; AI management
by ISO/IEC 42001:2023; Al risk management by ISO/IEC 23894:2023 and the NIST AI Risk
Management Framework; ethics by the UNESCO Recommendation on the Ethics of Al (2021);
generative Al by the UNESCO Guidance (2023); competencies by the UNESCO Al competency

International Scientific-Electronic Journal “Pioneering Studies and Theories”, n

Volume 2. Issue 4. 2026



International Scientific-Electronic Journal “Pioneering Studies and Theories” N o 4
ISSN: 3060-5105 Volume 2

www.pstjournal.uz JULY, AUGUST, SEPTEMBER 2026

frameworks (2024); regulatory compliance by the EU Al Act (2024); and quality assurance by the
European Standards and Guidelines (2015). These dimensions and standards are summarized in Table

1.
Table 1.
Mapping of Al-in-education dimensions to relevant international standards
Dimension Standard / framework (year) Core focus
Educational quality ISO 21001:2018 (EOMS) Learner-centered management
management system; PDCA cycle
Al management ISO/IEC 42001:2023 (AIMS) | Responsible Al governance

across the lifecycle
Al risk management | ISO/IEC 23894:2023; NIST Identify, assess and treat Al-

Al RMF (2023) specific risks
Ethics UNESCO Recommendation Human rights, transparency,
on the Ethics of Al (2021) fairness, oversight
Generative Al UNESCO Guidance for Human-centered use, data
Generative Al (2023) privacy, integrity
Competencies UNESCO AI competency Teacher and student Al literacy
frameworks (2024)
Regulatory EU AI Act (2024) Education as high-risk;
compliance documentation, oversight
Quality assurance ESG (2015) External QA via self-

assessment and review

Uzbekistan’s readiness. Official data indicate a strong and improving foundation for
standards-based Al integration. In the Oxford Insights Government Al Readiness Index, Uzbekistan
rose from 87th place in 2023 to 70th in 2024 — an improvement of seventeen positions in a single
year — and further to 62nd in 2025 (Figure 1). The country scored 100 on the “Vision” indicator,
well above the global average of 42.55, reflecting a clear national strategy. The national Al strategy
sets a target of expanding the Al market to USD 1.5 billion by 2030. At the same time, higher
education has expanded rapidly, and a national quality-assurance system aligned with international
standards has been established. These indicators are summarized in Table 2.

Uzbekistan in the Government Al Readiness Index, 2023-2025
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Figure 1. Uzbekistan’s position in the Government Al Readiness Index, 2023-2025. Source:
compiled by the author from Oxford Insights (2024).
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Table 2.

Uzbekistan’s Al readiness and digital higher-education indicators

Indicator Value Source / note
Al Readiness Index rank 70 (2024) — 62 (2025) Out of ~190 countries (Oxford Insights,
2024)
Overall readiness score 53.45 (2024); 54.69 +17 positions in 2024
(2025)
“Vision” sub-indicator 100 Global average 42.55

National AI market target

USD 1.5 billion by 2030

Al development strategy (2024)

Higher-education students

1,432.8 thousand

2024/2025 (Statistics Committee)

accreditation

Higher-education institutions 211 Up from 77 in 2016
Gross enrollment ratio 42% Up from 9% in 2016
Programs under state 408 (62 institutions) National QA agency

The proposed standards-aligned methodology. Building on the mapping and the national
assessment, an integrated methodology structured around the Plan-Do—Check—Act cycle is proposed
(Figure 2). In the Plan phase, national and institutional Al-in-education policy and governance are
established in line with the UNESCO ethics recommendation and OECD principles. In the Do phase,
an educational management system (ISO 21001) and an Al management system (ISO/IEC 42001)
are implemented, together with teacher and student Al competencies. In the Check phase, quality
assurance, risk assessment and audit are carried out using the NIST framework, ISO/IEC 23894 and
national accreditation through self- and external review. In the Act phase, results feed back into
continual improvement, capacity building and scaling. A cross-cutting governance and ethics layer
spans all phases. The alignment of each phase with the relevant standards and national actions is
summarized in Table 3.

A standards-aligned Al integration methodology (PDCA cycle)

PLAN
Policy & governance
UNESCO Ethics (2021),

OECD Al Principles;

National Al Strategy (PP-358)

ACT

Improve & scale

continuous improvement,
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Implement EOMS & AIMS

I1SO 21001; ISO/IEC 42001;
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Figure 2. A standards-aligned Al integration methodology for Uzbek higher education (PDCA
cycle). Source: developed by the author.

Table 3.
The proposed methodology: PDCA stages, aligned standards and national actions
Stage Objective Aligned standards Key action in Uzbek HE
Plan Governance & UNESCO Ethics (2021); National Al-in-education policy;
policy OECD principles institutional Al governance
Do Implementation ISO 21001; ISO/IEC 42001; | Deploy EOMS and AIMS; teacher
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UNESCO competencies and student Al literacy
(2024)
Check Assurance NIST AI RMF; ISO/IEC Risk assessment; accreditation self-
23894; ESG (2015) and external review
Act Improvement PDCA continual Feedback to policy; capacity
improvement building; scaling
DISCUSSION

The results answer the aim stated in the introduction by providing an integrated, standards-
based methodology for Al integration in Uzbekistan’s higher education. The mapping shows that the
relevant international standards are complementary rather than competing: standards for educational
quality management, Al management, risk, ethics, competencies and quality assurance each address
a distinct dimension, and the Plan-Do—Check—Act cycle provides the integrating spine that connects
them. This supports the hypothesis that a standards-based, PDCA-structured methodology can
strengthen the quality, ethics and international compatibility of Al integration.

These findings are consistent with the existing literature. The emphasis on explicit governance
echoes Chan (2023) and the human-centered orientation of the UNESCO instruments, while the
combination of ISO/IEC 42001 with the NIST framework reflects the complementary relationship
noted in recent policy analyses. The classification of educational Al as high-risk under the EU Al Act
(2024) reinforces the need for the dedicated risk-management and assurance phase in the proposed
methodology. At the same time, the concern raised in the literature about the cost of compliance for
lower-resource settings is directly relevant to Uzbekistan and motivates a phased, PDCA-based
approach rather than simultaneous full adoption of all standards.

For Uzbekistan specifically, the methodology is feasible because the national context already
provides several of its building blocks. The country’s high scores on vision and data availability, its
national Al strategy, and its newly established quality-assurance and accreditation system — which
already operates through self-assessment and external review, closely resembling the PDCA logic —
create a foundation onto which ISO 21001 and ISO/IEC 42001 can be mapped, and into which the
UNESCO competency frameworks can be embedded. The relative weakness of Al-specific
infrastructure, however, suggests that implementation should begin with the governance, quality-
management and competency layers before more resource-intensive components.

Several limitations should be acknowledged. First, the study is conceptual and the proposed
methodology has not yet been empirically validated through institutional pilots. Second, the analysis
relies on documentary and secondary sources, and the standards and regulations examined are
evolving rapidly, which may date some conclusions. Third, official statistics offer limited granularity
on institution-level Al adoption. These limitations define clear directions for future research: piloting
the methodology in Uzbek higher education institutions, conducting institution-level case studies,
and developing localized Al competency standards aligned with the national language and context.

CONCLUSION

This study developed a standards-based methodology for Al integration in Uzbekistan’s higher
education aligned with international standards. It mapped eight dimensions of Al use in education —
from educational quality management and Al management to ethics, competencies and quality
assurance — to the relevant international standards, assessed the country’s readiness using official
data, and synthesized these into an integrated Plan—-Do—Check—Act methodology with a cross-cutting
governance and ethics layer.

The main contribution of the work is this integrated methodology, which aligns the adoption of
Al in Uzbek higher education with the full set of international standards while remaining adapted to
the national context. The results are of practical value for higher education institutions, quality-
assurance and accreditation agencies, and policymakers seeking to introduce Al responsibly and in
an internationally compatible manner. Future work should focus on empirically validating the
methodology in national institutions and on developing localized standards and competencies.
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