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Annatation. This article analyzes the theoretical and methodological foundations of the
competency-based approach in biology education. The importance of the competency-based
approach in teaching biology, and its role in fostering students' biological literacy, ecological culture,
scientific worldview, and practical skills, is highlighted. Additionally, the impact of using modern
pedagogical technologies, digital educational tools, and innovative methods in biology education on
the development of competencies has been analyzed. Based on the research findings,

recommendations have been developed for improving the teaching of biology using a competency-
based approach.
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AHHOTanusA. B IaHHON cTarbe aHAIM3UPYIOTCS TEOPETHYECKHE M METOAOJIOTMYECKHE OCHOBBI
KOMIIETEHTHOCTHOTO IIOXOAa B OWONIOTHYeCKOM o0Opa3oBaHuu. IloguepkuBaeTcsi BaKHOCTH
KOMIIETEHTHOCTHOTO IOIX0/a B TIPETOJaBaHUN OMOJIOTHH U €T0 POJIb B (DOPMHUPOBAHUH y YUAIITUXCS
OMOJIOTUYECKO TPAMOTHOCTH, OKOJIOTHYECKOW KYyJABTYpHl, HAay4HOTO MHPOBO33PEHUS H
MPAKTUYECKUX HaBBIKOB. Kpome Toro, mpoaHaau3upoBaHO BIMSHUE UCIIOIb30BAHUS COBPEMEHHBIX
MeIarOrMYeCKMX TEXHOJOTMH, HU(POBBIX 00pa30BaTeIbHBIX MHCTPYMEHTOB W HWHHOBAIIMOHHBIX
METOJIOB B OHMOJIOTHYECKOM O00pa3oBaHMM Ha pa3BUTHE komieTeHUMH. Ha ocHoBe pesynbraToB
uccieioBaHus  C(OPMYJTUPOBaHbl PEKOMEHJAIMKM TI0 COBEPLICHCTBOBAHUIO IPENOAABaHUS

OMOJIOTHH C MCIIOJIB30BAHNEM KOMIIETEHTHOCTHOI'O rmoaxoaa.

KutoueBnblie cjioBa: Ouonorudyeckoe oOpa3oBaHWE, KOMIIETCHIIHS, KOMIIETEHTHOCTHBIA TOAXO,
Onomornyeckas rpaMOTHOCTb, MHHOBAaIIMOHHBIC TCXHOJIOTHHU, SKOJOTHUYCCKAasA KOMIICTCHTHOCTD,
Ka4ecTBO 00Opa30oBaHus, y4eOHBIN TpoIiecc.

Introduction. The globalization processes taking place in the world education system, the rapid
development of science and technology, and the modern demands of the labor market are creating
the need to fundamentally renew the content of education. Today, the primary goal of education is
not only to impart theoretical knowledge to students but also to develop their competencies to apply
that knowledge in real-life situations.

In the education system of the Republic of Uzbekistan, the implementation of a competency-based
approach has also been identified as one of the priority tasks. In particular, the competency-based
approach in teaching biology ensures that students scientifically understand the relationships
between nature and society, analyze biological processes, and approach environmental problems
responsibly.

The distinctive feature of the science of biology is that it studies living organisms, their structure,
life processes, evolution, and their interactions with the environment. Therefore, integrating
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theoretical knowledge with practical activities is crucial in biology education. A competency-based
approach is an effective pedagogical mechanism that ensures this very integration.

Research Methodology. The research process utilized the methods of pedagogical observation,
analysis of scientific-pedagogical literature, comparative analysis, a systematic approach, and
generalization. Additionally, national and international experiences in biology education were
studied, and the practical outcomes of the competency-based approach were analyzed.

The Concept and Essence of the Competency-Based Approach

In pedagogy, the concept of “competency” refers to the set of knowledge, skills, qualifications, and
personal qualities necessary for an individual to successfully perform a specific activity.
Competence, on the other hand, is the ability to apply these competencies effectively in real-life
situations.

The competency-based approach is a pedagogical model focused not on learners memorizing
knowledge, but on applying it in practical activities. This approach is based on the following
principles:

-The practical orientation of education;

-person-centered education;

-development of independent learning;

-the formation of critical and creative thinking;

-ensuring interdisciplinary integration;

-orientation toward solving real-life problems.

In biology, the competency-based approach helps students apply biological knowledge in daily life,
develop a healthy lifestyle, analyze environmental problems, and master elements of scientific
research.

Literature Review. The competency-based approach began to be widely used in the world's
education systems in the late 20th century. The theoretical foundations of this approach are reflected
in the educational standards developed by the European Union, UNESCO, and the OECD. The
competency-based education model is significant for its focus on integrating students' theoretical
knowledge with practical application.

Among foreign scholars, J. Raven has described competence as an individual's ability to perform a
specific activity effectively. In his opinion, competence is formed as a result of the integration of
knowledge, skills, and values. A. Khutorskoy evaluates the competency-based approach as a
pedagogical system that ensures a person's readiness for practical activity.

In modern research in biology teaching methodology, the competency-based approach has been
shown to be an important factor in developing biological thinking, a scientific worldview, and
ecological culture in students.

In the scientific works of Uzbek scholars N. Sayidahmedov, R. Mavlonova, O. Tolipov, M.
Usmonboyeva, and other pedagogical researchers, the theoretical and practical aspects of
competency-based education are extensively covered. Their research places special emphasis on
developing students' independent thinking and problem-solving competencies based on modern
pedagogical technologies.

Research Results. During the study, the effectiveness of organizing biology instruction based on a
competency-based approach was examined. Analyses showed that in lessons organized using
traditional teaching methods, students are primarily limited to acquiring theoretical knowledge. In

421




ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-
2.889, 2024-6.875 ResearchBib IF: 10.25 / 2025

THE MULTIDISCIPLINARY JOURNAL OF SCIENCE AND TECHNOLOGY

VOLUME-6, ISSUE-6

lessons organized based on a competency-based approach, students have the opportunity to connect
knowledge with practical activities.

In biology classes, students' biological competencies have been significantly developed as a result
of using project work, laboratory sessions, problem-based assignments, and virtual laboratories.
Discussion of the Results. The results obtained confirmed that teaching biology using a
competency-based approach significantly improves the quality of education. In particular, it was
determined that laboratory work and research-based methods are crucial for developing students'
skills in independent thinking and scientific inquiry.

Today, the development of the science of biology is linked to the rapid advancement of fields such
as biotechnology, genetics, ecology, and molecular biology. Therefore, the use of modern
information and communication technologies is considered necessary for developing students'
biological literacy.

Virtual laboratories and digital platforms expand opportunities for studying biological objects and
serve to model complex biological processes. This, in turn, increases the effectiveness of
competency-based education.

Furthermore, teaching biology in connection with environmental issues fosters a responsible attitude
toward nature in students. As a result, ecological competencies are developed, and knowledge of
the principles of sustainable development is reinforced.

Recommendations for Improving the Competency-Based Approach

The following recommendations have been developed to further develop the competency-based
approach in biology education:

1. Widespread implementation of research-based educational technologies in biology lessons.

2. Expand the use of virtual laboratories and digital platforms.

3. Organize projects aimed at increasing students' ecological and biological literacy.

4. Integrate the STEAM approach into biology education.

5. Developing methodologies for using artificial intelligence and digital educational tools.

6. Improving modern criteria for competency assessment.

7. Developing teachers' digital pedagogical competence.

Conclusion. In biology education, the competency-based approach is considered one of the priority
directions of the modern education system. This approach serves to integrate students' biological
knowledge with practical activities, develop their scientific thinking, and build competencies for

solving real-world problems.
Research results have shown that organizing the biology curriculum based on a competency-based
approach is highly effective in developing students' biological literacy, research skills, ecological
culture, and independent thinking skills.
Therefore, the use of modern pedagogical technologies, innovative methods, virtual laboratories,
and digital resources in the biology education process should be considered an important factor in
improving the quality of education. The competency-based approach, by integrating the theoretical
and practical aspects of biology, serves to educate future generations of competitive,
environmentally conscious, and scientifically minded young people.
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