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Annotation This study examines the comparative impact of Al-based adaptive homework and

teacher feedback on students in rural and urban areas. The introduction justifies the
relevance of the topic through the rapid development of digital education, existing
educational inequalities between regions, and the scientific-pedagogical significance
of adaptive technologies. The main objective of the research is to empirically
determine how Al-based adaptive tasks influence students’ academic achievement,
motivation, and responsiveness to teacher feedback across different geographical
contexts. A quasi-experimental approach was employed in the methodology, with
pre- and post-tests, platform-generated statistical data, and semi-structured
interviews serving as the primary research instruments. The results indicate that
urban students demonstrated a 25% increase in post-test scores, while rural students
showed an 18% increase. Additionally, the urban group exhibited higher
engagement with feedback, faster task completion, and a more dynamic progression
toward advanced task levels. The conclusion emphasizes that adaptive technologies
are effective in both settings, however, technical infrastructure, digital literacy, and
teacher competence significantly influence outcomes. The findings have practical
implications for integrating Al tools into school education, reducing regional
educational disparities, and preparing teachers for digital pedagogy.

Keywords Artificial intelligence, adaptive homework, Al feedback, rural and urban students,
digital education, individualized instruction, learning effectiveness

Mcnonb3oBaHue aganTUBHbIX Baxpamosa Manuka Mysa¢pdaposHa
o lif 69 il

AOMALIHNX 3aAaHNIi Ha OCHOBE malikamuzaffarovna69@gmail.com
CmyodeHm,

MCKYCCTBEHHOIO UHTEeJ/I/IeKTa U Vpeeruckuii 20cydapcmeenoili

yunTenbCcKou obpaTtHomn cBA3K: nedazozuyeckuti uHcmumym

CPpaBHUTEJ/IbHbIA aHaAN3 NX

B/INSIHNA Ha YUYALLUXCA B

Ce/IbCKNX U FTOPOACKUX palioHax

A|-||-|0'rau,m| ﬂGHHoe ucciedosaHue noceduweHo CpasHumesieHoOMy  daHasau3sy  8J/IUAHUA

adanmueHsix 0oMawHuUXx 3a0aHuli, OCHOBAHHbIX HA MeXHO/102UAX UCKYCCMB8eHHO020
UHmMennekma, u y4dumesockoli 06pamHol C8A3U HA y4aUWUXCA CeNbCKUX U
20po0cKkux — peauoHos. BeedeHue o0bocHosbiBaEM  AKMYA/NILHOCMb — MeMbI
cmpemumesbHeIM  pasgumueM  Yugposo2o 006pa30eaHus, Cyujecmsyrouwum
HepaseHCMeoM Mex0dy meppumopuaMu U Hay4yHoO-nedazo2u4yeckoli 3Ha4umMoCmeto
adanmusHeix mexHoaozul. OCHOBHAA Uyesb UCCAe008aHUS — 3MNUpPUYecKU

137



he Li Jurnal Oliy Attestatsiya Komissiyasi tomonidan 2025-yil
I ' The Lingua Spectrum 4-yanvar kuni 366/5-sonli qaror bilan tavsiya etilgan

Cogilo, etgo dum milliy ilmiy nashrlar ro'yxatiga kiritilgan

onpedenume, kak adanmueHele 3a0aHuUs Ha ocHose UM esnusom Ha ypoeeHb
ycnhesaemMocmu, MOMUBAyUK U peakyuro y4auyuxcs Ha o06pammHyro cefize yyumens
8 pa3/IuUYHLIX MeppumMopuabHelX yca08UsX. B Memodosozuu npumeHéH keasu-
3KCnepumMeHmManbHelli NOOX00; 8 Kayecmee OCHOBHbIX Memodo8 UCNh0/163084/1UCh
npe- u nocm-mecmesl, cmamucmuyeckue daHHble 0bpazosamesibHol N1aMg@opmel,
a makxe noJycmpykmypupo8aHHsle UHMepabro. Pe3ysbmamel nokasaau, 4mo
ydawjuecs 20podckux WKOJ NpodeMoHCMpUposaau pocm nokasamesel nocm-
mecma Ha 25%, mozda kak yuawjuecs cesnbckux wkon — Ha 18%, kpome moeo,
2opodckas 2pynna om/u4anace 6osee 8bICOKOU aKmugHOCMbIO 8 UCNO/Ib308aHUU
obpamHol  ceA3u, bosbwel CKOpoCMbo 8bINOJIHEHUA 3adaHul u 6osee
OUHAMUYHbLIM nepexo0oM K C/I0XKHbIM ypOBHSIM. B 3akitoueHuU noduépkusaemcs,
Umo adanmueHble MmexHoso2uU Aeaaromca 3ggdekmusHeiMu 8 obeux cpedax,
00HAKO  mexHuYeckas UHgpacmpykmypa, yugposas 2pamomHocms U
KoMnemeHMHOCMb Nedaz0208 0KA3bI8AOM CyUjecmeeHHOoe 8/1UsHUe Ha Umo208ble
pe3ysemamel. [losydeHHele OaHHblE UMEHM NPAaKMUYeckyr 3Ha4YuMocme OJs
gHeOpeHUs UHCMPYyMeHMmMo8  UCKYCCMBeHH020 UHMeJiekma 8 WKO/IbHOe
obpasosaHue, cokpaujeHus o0b6pazoeamesnbHO20 paspsiea Mexoy pe2uoHamu U
nodzomosku y4yumernel K yugposoli nedazozuke.

KnroueBble UckyccmeaeHHbIU uHMennekm, adanmueHsle domawHue 3adaHus, Al-feedback,
cnoBa cesbckue u 2opodckue yqawjuecs, yugposoe obpasosaHue,
uHOusudyanusuposaHHoe obyyeHue, 3¢hgpekmusHocMb 0byYeHUs

Sun'iy inte"ektga asoslangan Baxramova Malika Muzaffarovna

adaptiv uy vazifalari va o’qituvchi ma'ikamuzaffarovnaesg@gmj_g'[;?):

fikr-mulohazalarining qo’llanilishi: Urganch daviat pedagogika instituti

gishloq va shahar hududlaridagi

o’'quvchilarga ta’sirini solishtirish

Annotatsiya Ushbu tadgiqot sun'iy intellektga asoslangan adaptiv uy vazifalari va o’qituvchi fikr-

mulohazalarining qishlog hamda shahar hududlaridagi o'quvchilarga ko'rsatadigan
ta’sirini solishtirishga bag'ishlangan. Kirish qismida mavzuning dolzarbligi ragamli
ta'limning jadal rivojlanishi, hududlar o'rtasidagi ta’lim tengsizligi va adaptiv
texnologiyalarning ilmiy-pedagogik ahamiyati bilan asoslab berilgan. Tadgiqotning
asosily magsadi — sun'ly intellektga asoslangan adaptiv topshiriglar turli hududlarda
yashovchi o‘quvchilarning o’zlashtirish darajasi, motivatsiyasi va o‘qituvchi fikr-
mulohazalariga javob reaksiyasiga qanday ta'sir qilishini empirik ravishda
aniglashdir. Metodologiyada kvazi-eksperimental yondashuv qo'llanilib, pre-test va
post-testlar, platforma statistikasi hamda yarim strukturaviy suhbatlar asosiy
tadqgiqot usullari sifatida ishlatilgan. Natijalar shuni ko’rsatdiki, shahar o’quvchilari
post-test natijalarida 25% o’sishga, qishlog o‘quvchilari esa 18% o’sishga erishgan;
shuningdek, shahar guruhida fikr-mulohazadan foydalanish faolligi, topshiriglarni
bajarish tezligi va murakkab bosgqichlarga o'tish dinamikasi yuqori bo’lgan. Xulosada
adaptiv texnologiyalar har ikki hududda samarali ekanligi ammo texnik
infratuzilma, ragamli savodxonlik va o‘gituvchi kompetensiyasi natijalarga sezilarli
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ta’sir ko'rsatishi ta’kidlangan. Tadgiqot natijalari maktab ta’limida sun’y intellekt
vositalarini joriy etish, hududlar o'rtasidagi ta'lim tengsizligini kamaytirish va
o'qgituvchilarni ragamli pedagogikaga tayyorlashda amaliy ahamiyatga ega.

Kalit so’zlar

Sun’ly intellekt, adaptiv uy vazifalari, Al-feedback, qishlog va shahar o’quvchilari,

ragamli ta’lim, individuallashtirilgan o‘qitish, ta’lim samaradorligi

Introduction

In the modern education system, the
integration of Al-based adaptive technologies
is becoming a crucial factor in individualizing
the learning process, generating tasks
tailored to learners’ abilities and needs, and
enhancing the precision of teacher feedback.
In particular, adaptive homework significantly
improves learning efficiency by analyzing a
learner's  proficiency level, errors, and
learning pace in real time, and automatically
selecting appropriate revision materials or the
next-stage tasks (Baker & Hawn, 2022). In
this process, Al-generated, refined teacher
feedback enables students to understand
and correct their mistakes more quickly and
develop their own learning strategies.
The implementation of such technologies
is especially relevant for Uzbekistan's
education system, as they possess high
potential for reducing the persistent quality
gap between rural and urban educational
environments.

From this perspective, the purpose of this
research is to compare the impact of
Al-based adaptive homework and teacher
feedback on students in rural and urban areas
and to scientifically identify regional
differences and opportunities (Baker, 2021).
To achieve this goal, the study examines the
process of implementing adaptive
technologies, compares students’ academic
performance, task-completion speed, error
analysis, motivation, and responses to
teacher feedback, and determines which
technical or pedagogical factors in rural and
urban settings influence the outcomes more
significantly.

139

The scientific novelty of the study lies in
the fact that the adaptive homework system is
empirically compared for the first time between
urban and rural learners, while factors such as
digital education infrastructure, internet
quality, students’ digital skills, and teachers’
competence in working with Al are analyzed in
an integrated and comprehensive manner
(Koedinger et al., 2023). This approach makes it
possible to evaluate the effectiveness of
adaptive technologies within a real socio-
pedagogical context.

The theoretical and practical significance
of the research is reflected in developing
scientifically grounded recommendations for
the effective integration of Al technologies
into the educational process, identifying ways
to expand digital learning opportunities in rural
schools, and creating  methodological
guidelines for teachers on the appropriate use
of Al-generated feedback. Thus, this study is of
particular  importance as it proposes
innovative approaches that can contribute to

reducing the educational gap between
regions.
Methods

This research is aimed at comparing the
impact of Al-based adaptive homework and
teacher feedback on students in rural and
urban areas and was conducted using a
quasi-experimental design. A mixed-method
approach was applied, combining quantitative
results with qualitative analysis (Thomas et al.,
2023). A total of 112 students from grades
6-7 participated in the study: 56 from an urban
school and 56 from a rural school. Participant
selection considered factors such as age
homogeneity, similar  baseline  subject
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proficiency, regular class attendance, and
access to digital devices. Additionally, 10
teachers from both regions underwent a short
instructional training on the use of adaptive
technologies.

The research lasted for seven weeks. First,
all students completed a pre-test to assess their
initial knowledge and skills. Afterwards, both
groups began using an Al-adaptive homework
platform (VanLehn et al, 2024). The platform
analyzed each student's response,
automatically generated exercises with an
appropriate difficulty level, provided precise
error-specific feedback, and created an
individual learning profile for each student.

Teachers, in turn, delivered additional
explanations, personalized comments, or
correction  sessions based on system

recommendations.

Three main instruments were used for
data collection:

1. Test materials — pre-test and post-test
(to measure changes in achievement).

2. Platform analytics — task completion
speed, error types, adaptivity score,
number of attempts, time spent, and
learning progression.

3. Semi-structured interviews — exploring
students’ and teachers’ perceptions of
the technology, its effect on motivation,
and challenges they encountered.

The study also monitored external factors
such as internet quality, device type, technical
issues, students’ digital literacy levels, and
teachers’ competence in working with Al, as
these variables were crucial for identifying
differences between rural and urban contexts
(Woolf et al, 2023). This methodological
approach made it possible to determine how
the adaptive homework system performs in real
educational environments, in what aspects the
experiences of rural and urban students differ,
and to what extent teacher feedback integrates
effectively with Al-generated support.

Results

The findings of the study clearly
demonstrated that the use of Al-based
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adaptive homework produced different levels
of effectiveness among rural and urban
students. Pre-test results showed that both
groups had almost identical initial preparation,
with no significant differences in their baseline
academic achievement. This allowed the
researchers to attribute the changes observed
during the experimental period specifically to
the impact of adaptive homework (Selwyn,
2022).

By the end of the experiment, urban
students showed a noticeable improvement:
they achieved higher results in completing
complex tasks, demonstrated faster error
correction, and displayed a greater degree of
adaptability. These students actively used the
feedback provided by the platform and
devoted more time to analyzing their mistakes.
Rural students also showed positive progress;
however, factors such as slow internet, lack of
appropriate devices for some learners, and
difficulties completing tasks at home reduced
the pace of improvement.

Platform analytics revealed that urban
students adapted to the system more quickly,
progressing to the next level of task complexity
by approximately the third day, whereas for
rural students this process took 5-6 days.
Moreover, urban students needed fewer
repeated attempts, as they corrected errors
more efficiently using Al-generated feedback.
In contrast, rural students required more time
to read, understand, and apply the feedback
(Selwyn, 2024).

Qualitative analysis
significant  differences.  Urban  students
described the platform as “motivating,”
“modern,” and "more engaging than regular
homework.” Many rural students reported that
technical issues sometimes prevented them
from completing homework on time, although
they acknowledged that adaptive feedback
helped them understand their mistakes
better.

Teachers' observations further reinforced
these findings. Urban teachers noted that
Al-generated feedback supported lesson

also highlighted
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planning, individualized instruction, and the
identification of students’ strengths and
weaknesses. Rural teachers, on the other hand,
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infrastructure to ensure the effective use of
adaptive tasks (Perrotta & Selwyn, 2020).
A summary of the main results for both

emphasized the need for improved groups is presented in the following table:
Indicators Urban Students Rural Students

Average Pre-test Score 56% 54%
Average Post-test Score 81% 72%
Learning Improvement (%) 25% 18%
Activity in Using Al Feedback High Moderate
Speed of Progressing to Higher Difficulty Fast (2-3 days) Slow (5-6 days)
Number of Reattempted Tasks Low High
Motivation Level High Moderate
Technical Issues Minimal Frequent

Table 1. Comparison of Student Outcomes in Urban and Rural Settings

Discussion

The results of this study demonstrate that
Al-based adaptive homework affects students
in rural and urban areas to different degrees.
Urban students showed higher outcomes in
learning achievement, task completion speed,
and the use of feedback. This is primarily
explained by disparities in conditions: urban
schools have better digital infrastructure, more
stable internet access, and higher levels of
digital literacy, all of which enabled the
adaptive platform to function at maximum
efficiency.

At the same time, rural students also
demonstrated significant improvement. This
indicates that adaptive technologies are
effective in fostering individualized learning
and developing error-analysis skills regardless
of region. However, the slower rate of
improvement among rural students may be
attributed to technical limitations, insufficient
devices, and poor internet quality. These
findings align with the conclusions of scholars
such as VanLehn, Baker, and Woolf, who noted
that the effectiveness of adaptive systems is
directly linked to technological infrastructure.

The discussion further reveals that urban
students actively engaged with Al-feedback,
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analyzed their mistakes, and managed their
time efficiently when progressing to more
advanced tasks. Rural students adapted to
adaptive tasks more slowly, yet feedback still
helped them understand their mistakes and
improve through repeated attempts. This
suggests that Al-based assignments enhance
students’ self-regulated learning and sense of
responsibility (VanLehn & Chi, 2021).

Another important aspect of the study
concerns the role of teachers. Urban teachers
actively used Al-generated reports for lesson
planning and quickly identified students’
individual needs. In contrast, rural teachers
were unable to fully benefit from Al tools due
to limited technical skills or unstable internet
access. This highlights the need for specialized
training and methodological support for
educators.

When summarized, the findings lead to
several key scientific conclusions:

1. Adaptive technologies demonstrate high
effectiveness in well-resourced
environments, but they also provide

meaningful positive growth even in
limited conditions.
2. Technical infrastructure is a crucial

determinant of adaptive learning success,
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with slow internet and device shortages

significantly slowing progress in rural

areas.

3. Students’ motivation and interest play
an essential role when interacting with
Al tools — the game-like interface, clarity,
and immediacy of feedback help boost
engagement and effectiveness.

4. Teachers’ competence in using the
platform directly influences outcomes;
therefore, training educators is essential
when integrating Al-based technologies.
Thus, the study confirms that adaptive

homework is an effective tool for
individualizing the learning process, improving
achievement, and strengthening error-analysis
skills. However, achieving optimal results
requires improving technological
infrastructure, enhancing teacher training, and
ensuring equal access to digital learning
opportunities across regions.

Conclusion

This study aimed to identify the real
effectiveness of digital technologies in the
learning process by comparing the impact of
Al-based adaptive homework and teacher
feedback on students in rural and urban areas.
The results demonstrated that although
adaptive homework significantly improved
learning outcomes in both contexts, its
effectiveness was notably higher in urban
schools. This can be explained by several
factors: better internet connectivity, greater
device accessibility, higher levels of digital
literacy, and teachers’ readiness to integrate
technology.

Rural students also showed considerable
positive  progress, particularly in error
analysis, using feedback effectively, and
developing self-monitoring skills — one of the
important scientific findings of the research.
This indicates that Al-powered learning tools
are effective regardless of location; however,
the pace and strength of their impact depend
heavily on the quality of infrastructure. The
study also highlighted the decisive role of
teacher competence — appropriate use of Al-
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generated feedback strengthened
individualized instruction during lessons.
Overall, adaptive technologies proved to
be effective tools that encourage active
learning, adjust to learners’ abilities, and
individualize the educational process. However,
to fully realize their potential, stronger
technical, organizational, and methodological
support systems are required.
Recommendations

1. Strengthening  digital infrastructure.
Ensuring stable internet connectivity in
rural schools and providing students
with modern digital devices (tablets,
laptops) will enable equal access to
adaptive technologies in the learning
process.

2. Improving teacher qualifications. 1t is
necessary to organize regular training
sessions on working with Al-based
adaptive platforms and to develop
methodological skills that help teachers
effectively integrate  Al-generated
feedback with pedagogical approaches.

3. Developing students’ digital  skills.
Conducting special sessions that teach
students how to independently use
adaptive systems, analyze their mistakes,
engage in reflection, and manage their
own learning process will enhance overall
educational effectiveness.

4. Localizing adaptive technologies.
Improving the Uzbek-language interface
of the platform, creating content aligned

with the national curriculum, and
adapting the system to national
education standards are of great
importance.

5. Additional support for rural areas.

Introducing offline-mode adaptive tasks
for regions with weak internet
connectivity and establishing a system of
additional consultation and support for
students are necessary measures.

6. Integration at the education policy level.
Including Al-based homework and
adaptive platforms in the innovative
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programs of the general education initiatives aimed at ensuring digital
system and strengthening national education equity are recommended.
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