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Abstract. This article analyzes the theoretical foundations and practical effectiveness of
technology-enhanced differentiated instruction in inclusive classrooms. The research employed
pedagogical observation, questionnaires, interviews, and statistical-comparative analysis methods. The
findings indicate that the use of adaptive and interactive digital platforms significantly improves students’
academic achievement, classroom engagement, and independent learning performance. In particular,
technological differentiation serves as an effective mechanism for ensuring individualized instruction for
students with special educational needs. The results are aligned with national and international strategies
for the development of inclusive education and justify the necessity of integrating digital pedagogy into
educational practice.
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Aunomayusn. B cmamve amanusupyiomcsi meopemuueckue OCHOBbL U  NPAKMUYECKAS]
agppexmusnocmo Oughgepenyuposannoco 00yueHus ¢ UCNONb308AHUEM MEXHONOUU 6 UHKIIO3UBHBIX
Kaaccax. B uccnedosanuu npumeHsiuco, memoovl nedacocudecko2o HAOMOOeHUs, AHKeMUpO8aHusl,
UHMEPBLIO U CMAMUCTNIUKO-CPABHUMENbHO20 aHanu3a. Pezyiemamel noxasviearom, umo ucnoiv3oganue
A0ANMUBHLIX U UHMEPAKMUBHBIX YUPPOBIX NIAMPOPM 3HAUUMENbHO NOBbIUAE AKAOEMUUECKYIO
YCnesaemMocms  Y4awuxcs, Ux Y4eOHYl0 aKMueHOCMb U YPOBEHb CAMOCMOSAMENbHOU padbombl.
Texnonoeuueckas  ougpgepenyuayus  evicmynaem  IPDeKmusHbIM — MEXAHUZMOM  0becneyeHus:
UHOUBUOYAIUSUPOBAHHO20 — 00YyYeHuss 0Nl 0OYYAWUXcsi € 0CoObIMU  00pA308amMelbHbIMU
nompebnocmsmu. Ilonyuennvle pe3yibmamvl COSAACYIOMC ¢ HAYUOHALbHBIMU U MENCOVHAPOOHBIMU
cmpameuamMuU pa3eumusi UHKII03UBHO20 00pa306anus U 0O0CHOBbIBAIOM HEOOXO0OUMOCb UHMe2PaAyUU
yuPposoil nedazocuxu 6 0OPA308amMeNbHYIO NPAKMUKY.

Knrwoueevie cnoea: unxnosusHoe obOpazosanue, ouppepenyuposannoe obyuenue, HKT,
aoanmusHoe  oOyuenue, yu@pposas  neoazo2uxda, - UHOUBUOYAIUSUPOBAHHBIU  NOOX00,  0CoObIe
0bpaszosamenvHble NOMPEOHOCMU.

Annotatsiya. Ushbu maqgolada inklyuziv sinflarda texnologiyalar asosida tabagalashtirilgan
o ‘qitishning nazariy asoslari va amaliy samaradorligi tahlil gilinadi. Tadqiqotda pedagogik kuzatuv,
so ‘rovnoma, intervyu, statistik-qiyosiy tahlil usullaridan foydalanildi. Natijalar shuni ko ‘rsatadiki,
adaptiv va interaktiv ragamli platformalardan foydalanish talabalarning akademik yutuglari, sinfdagi
faolligi va mustaqil ta’lim natijalarini sezilarli darajada yaxshilaydi. Xususan, texnologik differensiatsiya
alohida ta’lim ehtiyojlari bo ‘lgan o ‘quvchilarga individual ta’lim berishni ta’minlashning samarali
mexanizmi bo ‘lib xizmat gqiladi. Natijalar inklyuziv ta’limni rivojlantirishning milliy va xalgaro
strategiyalariga mos keladi va raqamli pedagogikani ta’lim amaliyotiga integratsiya qilish zarurligini
asoslaydi.

Kalit so‘zlar: inklyuziv ta’lim, tabaqalashtirilgan ta’lim, AKT, adaptiv ta’lim, raqamli
pedagogika, individual yondashuv, maxsus ta’lim ehtiyojlari.

Introduction. Inclusive education is one of the priority directions of modern
education systems, aiming to provide equal learning opportunities for all students.
According to UNESCO (2020), inclusive education plays a crucial role in achieving
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sustainable development goals, as well as promoting social justice and equity. The concept
of differentiated instruction involves organizing the learning process according to
students’ abilities, individual needs, and learning pace (Tomlinson, 2014). Digital
technologies, particularly adaptive platforms and interactive applications, enable the
individualization of the learning process and the maximization of each student’s potential
(OECD, 2019).

In Uzbekistan, a range of legal and strategic frameworks has been established to
develop inclusive education. For example, the Presidential Decree PQ-4860 (October 13,
2020) approved the Concept for the Development of Inclusive Education, which outlines
the following objectives:

1. Ensuring equal educational opportunities for children with special educational
needs;

2. Enhancing teachers’ professional qualifications and implementing modern
pedagogical technologies;

3. Adapting school infrastructure to meet the requirements of inclusive classrooms.

Moreover, the Decree of the Cabinet of Ministers of the Republic of Uzbekistan on
the “Action Plan for Improving the Quality of General Education for 20222026 (2022)
promotes the implementation of pedagogical innovations, including digital pedagogy, and
strengthens individualized and differentiated instruction. This program aims to ensure the
comprehensive development of students in inclusive classrooms, enhance teachers’ digital
and methodological competencies, and align education quality with national and
international standards. Therefore, implementing technology-enhanced differentiated
instruction in inclusive classrooms is of significant scientific and practical importance, as
it improves learning efficiency, increases student motivation, and fosters professional
development of teachers.

Literature review and methodology. In scientific literature, differentiated
instruction is interpreted as an effective pedagogical strategy in inclusive environments.
Tomlinson (2014) developed a model for differentiating content, process, and product,
demonstrating the effectiveness of an approach tailored to students’ individual abilities,
learning pace, and pedagogical needs. Likewise, the OECD TALIS (2019) study confirms
that teachers who effectively use technology achieve significantly higher student
motivation, learning progress, and academic outcomes. Implementing differentiated
instruction through digital pedagogical tools and interactive platforms not only enhances
the quality of the learning process but also promotes social integration and equal
educational opportunities for students in inclusive classrooms (UNESCO, 2020; European
Agency for Special Needs and Inclusive Education, 2021). Practical research has
confirmed that working with students with special educational needs using adaptive
technologies allows for personalized assignments, individualized assessment systems, and
improved independent learning outcomes. In the context of Uzbekistan, the legal and
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strategic framework for the development of inclusive education has been strengthened. In
particular, Presidential Decree PQ-4860 (2020) approved the Concept for the
Development of Inclusive Education, which defines objectives such as developing
teachers’ digital and differentiated instruction competencies, implementing individualized
pedagogical approaches in inclusive classrooms, and ensuring student integration.
Furthermore, the Cabinet of Ministers’ “Action Plan for Improving the Quality of General
Education for 20222026 prioritizes digital pedagogy, the implementation of adaptive
learning platforms, and the optimization of inclusive education practices. Both
international and national literature indicate that technology-enhanced differentiated
instruction enables students to develop knowledge and skills at individual learning rates,
strengthens social and academic integration, and significantly improves the quality of the
pedagogical process (Tomlinson, 2014; OECD, 2019; UNESCO, 2020; European Agency
for Special Needs and Inclusive Education, 2021; PQ-4860, 2020; Cabinet of Ministers,
2022). At the same time, enhancing teachers’ digital pedagogical competencies and
modernizing professional development systems is a critical issue, as the effectiveness of
differentiated instruction decreases when teachers’ technological competencies are
insufficient.

Methodology. The study was aimed at evaluating the effectiveness of technology-
enhanced differentiated instruction in inclusive classrooms. To achieve this objective, a
multifaceted scientific and methodological approach was employed.

1. Pedagogical observation — Regular monitoring of the learning process and
teachers’ approaches was conducted in 12 classes across 5 general education schools.
During the observations, the content of lessons, student engagement, task completion
rates, and the extent to which teachers applied differentiated instructional strategies were
systematically recorded.

2. Questionnaires and interviews — Standardized questionnaires and semi-structured
interviews were administered to 45 teachers and 160 students. The questionnaires were
designed to assess students’ motivation, interest in lessons, engagement, and individual
learning needs. The interviews focused on teachers’ digital pedagogical competencies,
experience in implementing technological approaches, and the pedagogical challenges
encountered in inclusive classroom settings.

3. Analysis of adaptive learning platforms — Interactive resources such as
LearningApps, Khan Academy, Moodle, and other digital tools were implemented in
classrooms. Their impact on students’ learning progress, independent work, and
engagement was examined. The pedagogical functionality of these platforms, the
capability to create individualized tasks, and the effectiveness of assessment systems were
also analyzed.

4. Statistical and comparative analysis — Students’ grades, classroom participation,
independent work, and motivation indicators were compared between traditional teaching
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methods and technology-enhanced differentiated instruction. The analysis included
calculation of mean values, percentages, and changes, as well as the assessment of their
positive or negative effects on the learning process.

This methodology allowed for a systematic evaluation of the practical effectiveness
of technology-enhanced differentiated instruction in inclusive classrooms and provided a
foundation for optimizing pedagogical strategies and developing approaches tailored to
students’ individual needs. The findings indicate that technology-enhanced differentiation
contributes to the individualization of the learning process, increases student engagement
and independent work, and significantly improves the overall quality of education
(Tomlinson, 2014; OECD, 2019). Furthermore, the methodology aligns with the objectives
of Presidential Decree PQ-4860 (2020) and the Cabinet of Ministers’ “Action Plan for
Improving the Quality of General Education for 2022—2026,” ensuring the integration of
digital pedagogy and individualized approaches in accordance with national policy
priorities.

Results. The study results indicate that in inclusive classrooms where technology-
enhanced differentiated instruction was implemented, students’ learning outcomes,
classroom engagement, and independent work significantly improved.

Key findings:
> Learning achievement increased by 28%;
> Engagement of students with special educational needs increased by 35%;
> Efficiency in completing individual tasks improved by 30%.
Table 1. Effectiveness of technology-enhanced differentiated instruction in inclusive classrooms

Indicator Traditional Method Lecnnology;Enhanced
Differentiation
Learning achievement 62% 80%
Engagement 55% 74%
Independent work 50% 72%

The results demonstrate that adaptive platforms and interactive pedagogical resources
provide tasks tailored to students’ individual abilities and learning needs, which
substantially enhances learning achievement, classroom engagement, and independent
work. Furthermore, technology-enhanced differentiated instruction proves to be an
effective tool for improving the quality of the pedagogical process and ensuring equal
educational opportunities in inclusive classrooms. These findings are fully aligned with the
objectives of the Cabinet of Ministers’ “Action Plan for Improving the Quality of General
Education for 2022-2026,” which emphasizes the integration of digital pedagogy and
individualized approaches (Cabinet of Ministers, 2022).

Discussion. The results indicate that technology-enhanced differentiated instruction
serves as an effective pedagogical tool in inclusive classrooms. Adaptive platforms and
interactive resources provide tasks tailored to students’ individual abilities and learning
needs, which significantly enhance engagement, independent work, and overall learning
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achievement (Tomlinson, 2014; OECD, 2019). At the same time, the effectiveness of
technology integration 1is directly dependent on teachers’ digital pedagogical
competencies. Educators with insufficient proficiency in digital tools may implement
inclusive and differentiated approaches less effectively. Therefore, regular professional
development and modernization of teacher training systems, aimed at improving
technological competencies, are critical both scientifically and practically. Moreover,
technology-enhanced differentiation ensures equal educational opportunities in inclusive
settings and strengthens the individualization of the pedagogical process. This approach
fully aligns with the objectives set forth in the Decree of the President of the Republic of
Uzbekistan PQ-4860 (October 13, 2020) and the Cabinet of Ministers’ Action Plan for
Improving the Quality of General Education for 2022—2026. The integration of adaptive
digital tools and individualized instruction in inclusive classrooms contributes to both
equitable access to education and enhanced learning outcomes.

Conclusion. The study results indicate that technology-enhanced differentiated
instruction in inclusive classrooms significantly individualizes the learning process,
increases students’ engagement and independent work, and serves as an effective
mechanism for improving overall educational quality.

Practical recommendations include:

1. Wide implementation and integration of adaptive and interactive learning platforms
(e.g., LearningApps, Khan Academy, Moodle) into classroom practice;

2. Regular improvement of teachers’” ICT (information and communication
technology) competencies and reinforcement of digital pedagogical skills, including
implementation of the tasks outlined in the Cabinet of Ministers’ Action Plan for
Improving the Quality of General Education for 2022-2026 (Cabinet of Ministers of the
Republic of Uzbekistan, 2022);

3. Development and practical application of individual learning trajectories, tailored to
students’ learning pace, thereby further individualizing the pedagogical process;

4. Enhancement of digital monitoring and assessment systems to optimize the
educational process in real time and evaluate its effectiveness.

This approach fully aligns with the Decree of the President of the Republic of
Uzbekistan PQ-4860 (October 13, 2020), which approved the concept for the development
of inclusive education, as well as with the Cabinet of Ministers’ 2022—-2026 program for
improving the quality of general education. Furthermore, it is consistent with international
education strategies and Sustainable Development Goals outlined by UNESCO (2020) and
OECD (2019). Implementing this approach strengthens the effectiveness of inclusive
education, ensures equal learning opportunities for all students, and provides a practical
and strategic foundation for adapting the pedagogical process to individual needs, thereby
serving as a robust scientific basis for the advancement of modern digital pedagogy in
Uzbekistan.
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