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Annotatsiya: Ushbu maqolada biologiya fanining genetika bo‘limini o‘qitishda
sun’iy intellekt (SI) texnologiyalarining qo‘llanilishi va talabalar bilimini baholash
jarayonini avtomatlashtirish imkoniyatlari o‘rganiladi. Tadqiqot SI asosida adaptiv test
tizimlarini ishlab chiqish va ularning an’anaviy baholash usullari bilan solishtirilgan
natijalarini tahlil qiladi. Genetika fanining murakkab tushunchalarini o‘zlashtirishda SI
vositalari talabalar individual o‘zlashtirish darajasini aniqlash, ta’lim jarayonini
optimallashtirish va o‘qitish sifatini oshirishda samarali ekani asoslab beriladi. Ushbu
magola mazkur yondashuvning nazariy asoslari, metodologiyasi, olingan natijalar va
xorijiy tajribalar asosida keng gamrovli tahlilini tagdim etadi. Shuningdek, magola
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biologiya fanining innovatsion texnologiyalar orqali o‘qitilishining ijtimoiy-igtisodiy
ahamiyatiga alohida e‘tibor qaratadi. O‘zbekiston Respublikasining davlat siyosatida
ta’lim sifatini oshirishga qaratilgan islohotlar, aynigsa, Harakatlar strategiyasi,
"O‘zbekiston-2030" strategiyasi hamda O‘zbekiston Respublikasi Prezidentining
tegishli farmon va garorlari doirasidagi tadbirlar ushbu maqolaning dolzarbligini
belgilaydi

Kalit so‘zlar: sun’iy intellekt, genetika, talabalar bilimini baholash, ta’lim
texnologiyalari, adaptiv ta’lim tizimi.

Abstract: This article examines the application of artificial intelligence (Al)
technologies in teaching the genetics section of biology and the possibilities of
automating the process of assessing students' knowledge. The study analyzes the
development of adaptive testing systems based on Al and their results compared with
traditional assessment methods. It is argued that Al tools are effective in determining
the level of individual students' mastery of complex concepts of genetics, optimizing
the educational process and improving the quality of teaching. This article presents a
comprehensive analysis of the theoretical foundations, methodology, results obtained
and foreign experience of this approach. The article also pays special attention to the
socio-economic significance of teaching biology through innovative technologies.
Reforms aimed at improving the quality of education in the state policy of the Republic
of Uzbekistan, in particular, measures within the framework of the Action Strategy, the
"Uzbekistan-2030" strategy, and relevant decrees and resolutions of the President,
determine the relevance of this article.

Keywords: artificial intelligence, genetics, student assessment, educational
technologies, adaptive learning system.

AHHOTAauMA B 1aHHOW cTaThbe paccMaTpUBAETCS INMPUMEHEHUE TEXHOJIOTHM
uckycctBeHHoro wunHtemiekta (M) B mnpemojiaBaHMM TE€HETUKM B OWOJIOTUM H
BO3MOXHOCTH aBTOMATHU3alIWU IIPpOICSCCa OICHKHU 3HAHUU CTYACHTOB. B HUCCICA0OBaHUN
pa3pa60TaHLI AJalITUBHBIC TCCTOBBIC CUCTCMBI HAa OCHOBEC NN n ITPOBCACH aHAJINU3 UX
PE3YJIbTaTOB B CpPpAaBHCHHHN C TPAAUMIHMOHHBIMH MCTOJaMH OILICHKH. HOKaSaHO, qTo
uHcTpyMeHTel WU sddexkTuBHbl a5 onpeneneHus WHAUBUAYATbHOTO YpPOBHSA
YCBOCHUA CTyACHTaMHA CJIOXKHBIX TCHETUUYCCKUX KOHHGHHHﬁ, OoInTUMH3aAI U
O6p8,30BaTeJ'IBHOFO mponecca MW TIIOBBINICHUSA Ka4dCCTBaA O6y‘16HI/Iﬂ. B cratbe
MMpCACTaBJICH KOMIUIEKCHBIN aHaJIN3 JaHHOI'O moAaxoAga € yd€ToOM €ro TCOPCTUICCKHUX
OCHOB, MCTOJOJIOTHH, ITOJYYCHHBIX PC3YJIbTATOB H 3apy6e>i<H0r0 onbiTa. B craTtbe
TAKKC YIACIACTCA oco0oe BHHMaHHE COIMNaJIbHO-3KOHOMHUYCCKOMY 3HAYCHHUIO
MIpCrogaBaHnuA 6I/IOJ'IOFI/II/I C HUCIIOJIB30BaAHHUEM HWHHOBAIIMOHHBIX TEXHOJIOTUI.
Pe(i)OpMBI, HAIIpaBJICHHBLIC HA ITOBBIIICHUEC KAYCCTBA 06p8.30BaHI/I}I B FOC}’,Z[&pCTBCHHOﬁ
nonutuke PecnyOnuku VY30ekuctaH, B 4YacTHOCTH, Mepbl B pamkax Crpareruu
nencTBuii, crparerum  «Y30ekuctaH-2030», COOTBETCTBYIOIIMX  YyKa3oB U
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nocra”HoBieHui [Ipe3naenTa, onpenensoT akTyaabHOCTh 3TOM CTAThHU.
KiroueBble €J10Ba: HCKYCCTBEHHBIM WHTEIUIEKT, NCHETHKA, OICHKA 3HAHUHU
CTYJICHTOB, 00pa30BaTe/IbHbIC TEXHOJOTUH, aIalITUBHAS CUCTEMa 00YUYCHHUS.

Introduction. In today's era of globalization, the education system faces various
problems and new opportunities. The Decree of the President of the Republic of
Uzbekistan dated February 7, 2017 No. UP-4947 "On the Action Strategy for five
priority areas of development of the Republic of Uzbekistan in 2017-2021" and the
Resolution of the President of the Republic of Uzbekistan dated April 29, 2019 No.
PP-4319 "On measures for the further development of education and science in the
Republic of Uzbekistan™ defined important directions for the widespread introduction
of innovative technologies in the field of education [Decree of the President of the
Republic of Uzbekistan dated February 7, 2017 No. UP-4947. "Action Strategy on Five
Priority Areas of Development of the Republic of Uzbekistan in 2017-2021,"
Resolution of the President of the Republic of Uzbekistan No. PP-4319 dated April 29,
2019. "On Measures for the Further Development of Education and Science in the
Republic of Uzbekistan." Also, in the Decree of the President of the Republic of
Uzbekistan dated May 11, 2022 No. PP-229 "On Measures to Further Accelerate the
Digitalization of the Education System," great attention is paid to the development of
modern educational technologies [Decree of the President of the Republic of
Uzbekistan dated May 11, 2022 No. PP-229]. "On Measures for Further Accelerating
the Digitalization of the Education System"].

The role of technologies in the modern educational process is increasing, in
particular, artificial intelligence takes pedagogical activity to a new level. Genetics is
one of the main and complex branches of biology, requiring a deep understanding by
students. Interactive technologies play an important role in the effective assimilation
of topics such as DNA replication, gene expression, mutations, and hereditary diseases.
In particular, Al-driven adaptive learning platforms (Al-controlled adaptive learning
platforms) are widely used in genetics education in the USA, Japan, and European
countries. For example, Harvard University and Stanford University are using artificial
intelligence to automate genetic testing and implement adaptive assessment systems.

Also, in studies conducted by MIT (Massachusetts Institute of Technology), it
was noted that the results of assessing genetic knowledge using artificial intelligence
are more accurate than traditional methods. The European Union's Horizon 2020
program is aimed at integrating artificial intelligence tools into the teaching process of
genetics.

The main goal of this study is to scientifically substantiate the effectiveness of
assessing students' knowledge through the use of Al tools in genetics and compare it
with traditional assessment systems.
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Interactive technologies play an important role in the effective assimilation of
topics such as DNA replication, gene expression, mutations, and hereditary diseases.
The main goal of this study is to scientifically substantiate the effectiveness of
assessing students' knowledge through the use of Al tools in genetics and compare it
with traditional assessment systems.

Methodology The research was conducted experimentally, in which 45 students
studying in the field of biology from UrSPI took part. Participants were divided into
two groups:

1. Experimental group - knowledge of DNA structure, gene expression, and
mutations was tested using an adaptive assessment system based on Al.

2. Control group - the level of mastery of genetics was assessed using the
traditional test and oral assessment system.

The study analyzed the results based on the following evaluation criteria:

* Genetic test results - the average results of the tests conducted in both groups
were compared.

* Adaptability level - the ability of the Al system to adapt to the level of individual
assimilation of students was assessed.

* Level of student satisfaction - a survey was conducted among the participants
and the effectiveness of the Al system was assessed.

» Teachers' attitude towards the Al system - interviews and feedback were
collected among teachers.

Results The research results have proven that Al-based assessment systems are
more effective than traditional methods:

* The average test results of students in the experimental group were 20% higher
than in the control group.

* 50% of students' academic performance, assessed through the Al system,
increased significantly thanks to an individualized learning approach.

* According to the survey results, 88% of students noted that the use of the Al
system facilitated the learning process and increased motivation.

* 80% of teachers highly appreciated the effectiveness of the Al assessment
system, recognizing its objectivity and the possibility of an individual approach.

Discussion The research results showed that the system for assessing students'
knowledge in genetics using artificial intelligence has several advantages over
traditional approaches. Al-based assessment systems:

* Provides a deeper understanding of DNA, RNA, and hereditary diseases by
approaching each student appropriately.

* Provides individual explanations according to students' incorrect answers.

» By automating the educational process, it reduces the burden on teachers and
minimizes assessment errors.
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However, some problems were also identified during the study:

* There is a possibility of incorrect or incomplete assessment of Al systems.

* Cases of student manipulation of results may be observed.

* Al systems still need improvement to evaluate advanced concepts in genetics.

Conclusion Artificial intelligence technologies have great potential for the
effective organization of the assessment process in genetics education. The research
results showed that the use of adaptive assessment systems based on Al contributes to
increasing the level of assimilation of students and the application of individual
learning strategies. In the future, it is necessary to conduct in-depth research on the
further development of Al systems and improve the skills of teachers in working with
these technologies.
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