INNOVATION IN THE MIODERN EDUCATION SYSTEM

THE EFFECTIVENESS OF IMPROVING INTEGRATIVE TECHNOLOGIES
IN TEACHING BIOLOGY IN ACADEMIC LYCEUM

Ibodova Mahfuza Namozovna
Navoi State University Associate Professor of the Department of Biology

Annotation: This article examines the impact of improving integrative technolo gies in teaching
biology at academic lyceums on educational effectiveness from a scientific and pedagogical perspective. The
study substantiates the significance of integrative and binary lessons aimed at ensuring interdisciplinary
integration in biology education, harmonizing theory and practice, and developing students’
competencies.During the experimental research conducted in several academic lyceums from 2020 to 2025,
integrative technologies based on the integration of biology with chemistry and physics, as well as problem-
based learning and project methods, were implemented in the teaching of biology. The results of the
experiment demonstrate that lessons organized on the basis of integrative technologies increase students’
level of mastery of biological knowledge, develop their ability to apply interdisciplinary concepts, and foster
independent and creative thinking skills.
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INTRODUCTION

In the modern education system, one of the key tasks in teaching biology is to ensure
that students acquire deep knowledge, understand interdisciplinary connections, and
develop competencies for applying their knowledge in practical activities [1]. From this
perspective, improving integrative technologies in teaching biology in academic lyceums is
emerging as an important factor in enhancing educational effectiveness. Integrative
technologies provide for teaching biology in harmony with other natural and exact sciences,
linking theoretical knowledge with practical activities, and developing students’ scientific
worldview. This section scientifically analyzes, based on experimental results, the impact of
implementing and improving integrative technologies in teaching biology in academic
lyceums on educational effectiveness.

Pedagogical Conditions for the Implementation of Integrative Technologies

The effective implementation of integrative technologies in teaching biology in
academic lyceums requires the presence of specific pedagogical conditions. First of all,
biology teachers must possess a high level of methodological preparedness in
interdisciplinary integration [2], since the use of integrative technologies requires the
ability to explain biological processes in connection with chemistry, physics, geography,
and informatics.

Secondly, the content of biology education should be redesigned on the basis of
interdisciplinary relationships. In this process, topics in the curriculum are selected in
accordance with integration principles, taking into account students’ age and psychological
characteristics. For example, topics such as “Photosynthesis,” “Respiration,” and
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“Transmission of Genetic Information” demonstrate high effectiveness when studied
through biology—chemistry and biology—physics integration [3].

Thirdly, the use of modern pedagogical and digital technologies in the educational
process increases the effectiveness of integrative technologies. Virtual laboratories,
multimedia presentations, and modeling software contribute to a deeper understanding of
the essence of biological processes.

Organization and Methodological Foundations of Experimental Research

To determine the effectiveness of improving integrative technologies in teaching
biology in academic lyceums, experimental research was conducted in several academic
lyceums from 2020 to 2025. The study involved academic lyceums affiliated with Navoi
State University, Tashkent Pharmaceutical Institute, Tashkent State Pediatric Medical
Institute, and Kokand State Pedagogical Institute.

A total of 580 students participated in the experimental research. They were divided
into experimental and control groups. In the experimental groups, the teaching of biology
widely applied:

® integrative technologies [4; 5];

® binary lessons based on biology—chemistry and biology—physics integration

® problem-based learning and project-based methods.

In the control groups, biology instruction was conducted using traditional teaching
methods. During the experimental process, students’ knowledge levels, ability to apply
interdisciplinary concepts, and analytical thinking skills were assessed through specially
designed diagnostic tasks.

Impact of Integrative Technologies on Educational Effectiveness

The analysis of experimental results showed that biology lessons organized on the
basis of integrative technologies significantly increased students’ level of knowledge
acquisition. In particular, academic performance in biology in the experimental groups was
18-22 percent higher compared to the control groups. In addition, students’ understanding
of interdisciplinary connections and their ability to interpret biological processes from the
perspectives of other disciplines improved.

For example, as a result of biology—chemistry integrated lessons, students achieved the
ability to analyze photosynthesis and cellular respiration based on chemical reactions.
Integrative technologies also promoted the development of students’ independent and
creative thinking, directing them toward research activities [8]. Through project work and
the solution of problem situations, students developed scientific inquiry skills.

Improving Integrative Technologies through Binary Lessons

The research results clearly demonstrated the importance of binary lessons in
improving integrative technologies in teaching biology. Conducting lessons collaboratively
by biology teachers and teachers of other subjects enabled students to perceive knowledge
in a comprehensive manner. In particular, biology—chemistry binary lessons conducted at
the academic lyceum of Tashkent Pharmaceutical Institute showed high effectiveness.
Through these lessons, students gained a deeper understanding of the pharmaceutical and
practical significance of biological processes.
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Binary lessons ensured the following methodological advantages in improving
integrative technologies:

® integration of theory and practice;

® systematic organization of interdisciplinary knowledge;

® increased students’ cognitive activity [9].

Pedagogical Analysis of Experimental Results

The analysis conducted at the end of the experiment confirmed that integrative
technologies have high pedagogical effectiveness in biology education. In the experimental
groups, students demonstrated significant improvement in:

® the level of mastery of biological knowledge;

® skills in applying interdisciplinary concepts;

® analytical and logical thinking abilities [10].

This scientifically substantiates the necessity of widespread implementation of
integrative technologies in teaching biology in academic lyceums.

Conclusion In conclusion, improving integrative technologies in teaching biology in
academic lyceums is an important factor in enhancing educational effectiveness. The
research results indicate that integrative technologies and binary lessons contribute to the
formation of deep biological knowledge, interdisciplinary competencies, and a scientific
worldview among students. The implementation of this methodology in educational
practice elevates the quality of biology education to a new level and ensures the
competitiveness of academic lyceum graduates.

REFERENCES:

1. 3BepeB U./l. MexxnipeMeTHbBIE CBSI3U B COBpeMEHHOHU 1iKoJie. — M.: [lenaroruka,
1981. - 160 c.

2. KpaeBckuu B.B., Jlepuep HW.A. /[lupgakThdyeckhe OCHOBBI COJepKaHUS
obpaszoBaHusi. — M.: [legaroruka, 1983. - 352 c.

3.babanckuit H0.K.OnTumusanusa nporecca ooydyenus. — M.: [legaroruka, 1982. -
192 c.

4.Ibodova M.N. Description of integrative technologies for teaching Biology in
academic lyceums Current research journal of pedagogics (ISSN -2767-3278) volume 05
ISSUE 10  Pages: 189-192 OCLC - 12420410550ctober 30, 2024 Crossref doi:
https://doi.org/10.37547/pedagogics-crjp-05-10-32

6.Ibodova M.N Akademik litseylarda integrativ yondashuv asosida biologiya fanini
o'qitishning metodologiyasi Innovation in tne modern education system: a collection
scientific works of the International scientific conference 25 may, 2025 - Washington,
USA: "CESS', 2025. Part 512 - 518p. Xalqaro AQSH konferensiya.

7.Tomvnos Y.K., Ycmon6oesa M.H.Ilefarorvk TeXHOJIOTHSIAp: Hasapus Ba
aMasiuéT. — TomkeHT: ®an, 2012. - 280 6.

241



INNOVATION IN THE MIODERN EDUCATION SYSTEM

8. Kopupos Bb.P.3amoHaBuU TabJuM/Jla UHTerpanus Macajajapy. — TOLIKEHT:
yKHTYBqH, 2016. - 180 6.
9.A6aykonvpoB AA. TabauMJa HWHHOBALMOH TeXHOJIOTUsJAp. — TOIIKEHT:

HUkTucon-mosuda, 2017. - 210 6.
10. Ibodova M.N Akademik litseylar da biologiya fanini o’qitish samaradorligini
oshirishda integrativ texnologiyalardan foydalanishni  takomillash tirish metodikasi
I[Imiy tadgiqotlar, innovatsiyalar, nazariy va amaliy strategiyalar tadqigi Ne 14 sonli
respublikasi ko’p tarmoqli, ilmiy konferensiya 30 dekabr 2023y B 55-57

242



