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Abstract: The article highlights the modern social requirements for the educational system for the formation of
basic and particular subject competencies of pupils in teaching biology. The problem of the formation of basic and
particular subject competencies of pupils in teaching biology, the pedagogical aspects of the development of
electronic educational resources based on an integrative approach in improving the educational process are
considered. Methodological recommendations for the formation of basic and particular subject competencies of
pupils in teaching biology have been developed.
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Introduction

When adapting education to the conditions of sustainable development, globalization and integration, the
world community pays special attention to the influence of natural sciences, in particular biology, on the
development of competence in the field of healthy life culture, valueology and ecology. This increases the interest
and requirements for the technologization of biological education, based on a competency-based approach, incentive
systems aimed at the possibility of practical unity of learning, for virtual laboratories that develop the skills of
independent research.

Scientific research is being carried out in the world in the field of developing the natural-scientific worldview
of pupils in the process of teaching natural disciplines, in particular biology, creating mechanisms, defining and
implementing the pedagogical and didactic foundations of integrated teaching of disciplines in the system of general
secondary education, increasing the ability to apply biological knowledge in everyday life, improving the
technology for the complete assimilation of knowledge, the use of vitagenic education. Research data, the use of
pedagogical and information and communication technologies in biology lessons expand the possibilities of forming
pupils' competencies based on multimedia technology.

The main results and findings

Large-scale reforms in the field of development of the educational sphere of our country, strengthening the
material and technical base of educational institutions, providing educational institutions with highly qualified
personnel contributed to an increase in the level of effective implementation of international experience in the
process of teaching biology, the use of integrative educational technologies in the development of natural and
intellectual abilities of pupils. The concept of development of the public education system of the Republic of
Uzbekistan until 2030 defines the tasks of “improving the teaching methods, the phased introduction of the
principles of individualization of the educational process, the introduction of modern information and
communication technologies and innovative projects in the field of public education™[1]. In this regard, in order to
improve the quality and efficiency, it is of particular importance to clarify the biological and informational
components, the foundations for the formation of basic and subject competencies of pupils, improve the mechanism
for introducing the “3D model” of teaching biology into practice, based on an integrative approach, develop a
methodological system for the formation private competencies.

The purpose of the study is to create electronic improvement based on the use of electronic educational
resources of the methodology for the formation of basic and particular-subject competencies of pupils based on a
nintegrative approach.

Modern social requirements for the educational system determine the development of information processes.
The adaptation of school education to the requirements of modern development involves the improvement of
electronic educational resources, ensuring the active work of pupils with electronic sources, the formation of
competencies for using them for the implementation of independent education, self-assessment, prompt search for
the necessary data and solving emerging problems.

From this point of view, one of the indicators of the quality of education is competence. Competenceis a
social requirement (externalnorm) for the student's educational preparation, which is necessary for his high-quality
productive activity in a certain area. And competence is the possession, possession by the student of the relevant
competence (internal quality of the student) [2].
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Competence is not only a set of knowledge and skills, it is also characterized by the ability to mobilize and
apply the acquired knowledge in specific situations, in practice. Hence the main task of education is to prepare
pupils for solving problems and various problemsin life. The essence of biological education based on a
competency-based approach lies in the orientation of pupils towards the formation of competencies in the
application of knowledge, skills and abilities learned in the process of teaching and educating in personal life and in
the future professional and social life. activities [3]. In order for pupils to enter into personal, social, economic and
professional relationships throughout their lives, take their rightful place in society, solve the problems that arise in
this process, they should become competitive in theirprofession, industry, master the necessary basic competencies .

Competences formed in pupils are divided into three levels: basic competencies; general (subject)
competencies; private (biological) competencies[4]. Competences that provide the basis for the overall development
of the student's personality are basic competencies, but competencies that are formed only through biology are
called particular (subject) competencies.

As you know, secondary schools are entrusted with the task of forming through the educational process basic
competencies, inparticular communicative on es, working with information, self-development as a person, the
competencies of a socially active citizen, mathematical literacy, awareness and ability to apply scientific and
technical innovations. Modern approaches involve the formation of subject-specific competencies in pupils by
integrating pedagogical and information technologiesinto the educational process.

The formation of pupils' competencies based on an integrative approach consists of the following (Fig. 1).
This system describes the process of forming the basic competencies of pupils based on the effectiveness of the
content of education, the use of interactive forms and teaching methods, the integration of pedagogical and
information technologies.

Introjection is the perception of knowledge acquired by pupils on the basis of integrative motives in their
inner world. In this process, the thinking of pupils plays an important role.

In the formation of basic and particular subject competencies of pupils, an important basis is human thinking.
There are sophistic, electric, metaphysical-dogmatic, dialectical types of thinking, which, as different facets of
human mental activity, are opposite and at the same time mutually complementary.

Thinking is the highest form of mental activity, erudition, conscious actions of a person, in this process a

person has thoughts, reasoning, ideas, hypotheses, and they are reflected in the mind in the form of concepts,
judgments, conclusions.
As a result of processing, generalization by thinking of the information collected in memory, conditions are created
for the assumptions of development, improvement of events and phenomena. In the formation of basic and particular
subject competencies in biological education on the basis of an integrative approach, when solving problem
situations formed in biological education and upbringing using mental operations, the foundations are created for the
development of mental activity, erudition, conscious actions, and the scientific outlook of pupils.

The methods of case study, brainstorming, test tasks used in teaching biology, formed to assess subject
knowledge, skills and abilities, particular competencies, data processing, synthesis, comparison, abstraction,
generalization, conclusions, solving educational problems, create an opportunity for generating new ideas.

Synectics is a generalization of the conceptual features of educational and cognitive activity in all different
academic disciplines.

In teaching biology, based on the content of the topic being studied, interdependent natural science ideas,
patterns and concepts, procedures and methods of scientific knowledge of natural sciences are used: physics,
chemistry, geography, biology. For example, when studying the structure of the cytoplasm within the framework of
the topic "Structure of the cell", the patterns studied in the subject "Chemistry" are used, and the functions of the cell
- in the subject "Physics". The application of the knowledge, skills and abilities acquired by pupils in natural
disciplines in new situations corresponds to the provisions of synectics.
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Coherence implies a consistent arrangement of integrative and adaptive didactic processes in the scientific
and cognitive aspect based on all the elementary principles of the disciplines of the biological cycle.

As part of teaching biology in the 10th grade, the initial philosophical concepts of loneliness, particularity
and generality are formed. For example, the organoids of a cell perform single and particular, and all together -
common functions.

Also, when studying the laws of heredity, it is studied how each gene forms a separate trait, into a complex of
genes - the genotype, common traits.

As you know, loneliness, particularity and generality mean separate features inherent in each of the
biological objects, special to certain groups, and to everyone - common signs, interconnection and interdependence
between them. For the formation of basic and particular subject competencies in teaching biology, coherence
occupies an important place.

Also, the development of the natural sciences, the emergence of processes of differentiation and integration
of sciences as an objective regularity requires the implementation of an interdisciplinary connection between the
academic disciplines of the natural science cycle.

The methodology for the formation of basic and particular subject competencies of pupils on the basis of an
integrative approach, the pedagogical aspects of the development of electronic educational resources based on an
integrative approach in improving the educational process, the requirements for the creation and structure of
information resources, the content of a multimedia educational resource are considered 3D technologies "Biology"
for the 10th grade, the methodology for its application, the methodology for the formation of basic and particular
subject competencies of pupils using information resources.

As part of the study, in order to form basic and particular subject competencies of pupils based on 3D
technology, an electronic information and educational resource on biology for the 10th grade was developed [5].
The requirements for the development of textbooks, teaching aids, electronic educational resources corresponding to
the content of education based on an integrative approach were studied. The electronic resource was developed in
compliance with the following requirements: the practical significance of the development for the implementation of
educational goals; matching textbook materials; scientific validity of the presented material; compliance with his
modern views; absence of theoretical errors and perfection; completeness of the text, absence of spelling and
stylistic errors; maturity of the resource at a high methodological level (providing methodological goals); application
of pedagogical technologies; compliance with national culture and values; the presence of exercises to consolidate
knowledge (tasks, exercises, test tasks, games, puzzles, etc.); the presence of static and dynamic images, the
sufficiency of illustrative material (photo, video, animation, etc.); taking into account the age-related psycho-logo-
pedagogical characteristics of pupils, etc.

Electronic Information and Educational Resource (EIER) consists of the following components:

1) electronic interactive textbook;

2) tasks for independent work (intended for execution on an interactive whiteboard);

3) fragments of films corresponding to the topic (educational film on biology 10th grade AVI, video
materials and 3D technologies);

4) test tasks

5) additional and interesting materials

6) information about the authors.

Educational technologies on such an innovative basis provide the intensification of educational and cognitive
activity through the use of media educational resources.

When using media educational resources, the teacher should pay attention to the following:

» use information resources presented in different contexts and in different forms;

» use additional didactic material: name, topic, correspondence or non-correspondence to the direction of the
textbook, comments to them, characteristics of the required media educational resource;

» use all the material, ie. materials and sources obtained from media educational resources in biology,
systematizing them by topic, the translation of this verbal material (textual) into visual, i.e. creation of visual sources
based on this text;

* to form competencies for processing data of visual materials (diagrams, drawings, graphs);

* pay attention to the transformation of the material of a given media educational resource, i.e. adaptation of
the given volume, content and form of the material to the textbook material, reduction or addition;

* analyze (directions) the information flow provided and know the communication goals;

» retell (in your own words) the material from the media educational resource, argue, form communicative
competencies on this basis. If the student is not able to argue the material of the media-educational resource, he will
not be able to adapt the material given in the resource to the material of the textbook. One of the types of media
education is the use of the Internet. The use of the Internet in the field of education fully reveals all the possibilities
of using information technology, allowing you to eliminate the gaps in the classroom system.

Particular-subject competencies of pupils are formed through understanding, recognition and definition of
objects, phenomena and processes directly related to the discipline (science), observations and experiments on them,
organic systematization of forms of education (lesson, extracurricular activities, excursions), mutual integration of
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means and methods of education, mastery of knowledge in the field of a healthy lifestyle and environmental
knowledge.

The process of forming pupils' subject-specific competencies and achieving the expected result through the
organization of lessons, extracurricular activities, extracurricular activities, excursions based on the integration of
methods, forms of education, information and innovative technologies.

Comparison of the processes of organization of competence-based learning based on an integrative
approach and traditional learning indicates that through the organization of the former one can achieve the
effectiveness of results (Table 1).

This table compares the processes of organizing competence-based learning based on an integrative
approach and traditional learning; As can be seen, as a result of the organization of lessons in the process of
competence-based learning based on an integrative approach, it is possible to provide a noticeable increase in the
effectiveness of education and the formation of pupils' motivation.

Table 1Comparison of the processes of organizing competence-based learning based on an integrative
approach and traditional learning

Ne | Learning process Traditional learning Competence-based learning based on an
integrative approach

1. Content of education Knowledge, skills and abilities Knowledge, skills and abilities, basic and
subject-specific competencies

2. Teaching aids Tables, slides, handouts Tables, slides, handouts and computer
educational tools (multimedia resources)

3. Teachingmethods Oral, visual, practical Oral, wvisual, practical, also logical,
problematic, control and self-control

4. Pedagogicaltechnologies | Technologiesoftraditionaleducation | Didactic = game, modular  education,
collaborative learning technologies,
problem-based learning

5. Formsofeducation Lessonandextracurricularwork Lesson, independent work, extra-curricular
activities (“Infobio” conferences), virtual
laboratories

6. Expectedresults Knowledge, skillsandabilities Knowledge, skills and abilities, basic and
subject-specific competencies

Theoretical study of scientific research in the field of problems of formation of basic and particular-subject
competencies of pupils based on an integrative approach, methodological manuals and recommendations in the field
of pedagogy and methods of teaching biology, conducting experimental work based on the developed program for
its expedient organization, the presence of the required pedagogical conditions on experimental sites, the
development of criteria that determine the qualitative level of the results obtained, their processing by methods of
mathematical statistics ensured the effectiveness of experimental work.

The purpose of the experimental work was determined, focused on providing a positive solution to the
research problem, the content of practical activities was developed to form basic and subject-specific competencies
of pupils based on an integrative approach when teaching biology in secondary schools.

The experimental work was carried out during 2014-2017 in secondary schools No. 4 of the Beshariq
district of the Fergana region, No. 16 of the Narpay district of the Samarkand region and No. 18 of the city of
Namangan, in total 618 pupils took part in the experiment.

The effectiveness of the process aimed at the formation of basic and subject-specific competencies of
pupils based on an integrative approach was assessed according to the criteria "excellent", "good", "satisfactory",
"unsatisfactory" (Table 2).

Table 2 Number of pupils involved in experimental work

Ne | School 2018/19 2019/20- 2020/2021 Total
academicyear academicyear academicyear

1. No. 4 Beshariq district of | 70 68 70 208
Samarkand region

2. No. 18 of the city of | 68 68 70 206
Namangan

3. No. 16 Narpay district of | 70 68 66 204
Samarkand region
Total 208 204 206 618
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Experimental work was carried out in three (stating, forming and final) stages.

1. At the first ascertaining stage (2018/19 academic year), the goal and objectives of the experiment were
determined. Studied scientific, methodological and electronic sources on the topic of research, advanced
pedagogical experience of secondary educational institutions. The analysis of biology lessons in the experimental
areas - in secondary schools, testing and analysis of the results was carried out. Topics difficult for pupils to master
were identified. Problems in the formation of basic and particular-subject competencies of pupils based on an
integrative approach, such as the lack of independent work in biology lessons, the lack of formation of creative skills
on the topics studied, the insufficient level of organic nature of pedagogical and information technologies (tab. 3).

At the second formative stage (2019/20 academic year), in order to achieve the set goal, implement certain
tasks and achieve the intended results, an electronic educational resource was developed for the formation of basic
and subject-specific competencies in biology of 9th grade pupils based on an integrative approach and method of
using them. Experimental work has been carried out on the formation of basic and subject-specific competencies of
pupils in biology based on an integrative approach in accordance with the requirements of the State Educational
Standard and the curriculum for the 9th grade. Also at this stage, the initial state of the level of assimilation
(progress) of pupils in the process of forming basic and particular-subject competencies of pupils on the basis of an
integrative approach was determined.

Table 3 The results of the preliminary testing (2018/19 academicyear)

Ne | Educational school Experimental class Control class
Quan_ “5 “4” “3” Quan_ 665” 664” 663”
tity ” tity
1. | No. 4 Beshariq district of | 36 3 11 22 34 3 11 20
Samarkand region
2. | No. 18 of the city of | 34 3 10 21 34 3 10 21
Namangan
3. | No. 16 Narpay district of | 35 3 11 21 35 4 11 20
Samarkand region
Total 105 9 32 64 103 10 32 61

At the third final stage (2020/21 academic year), an approbation of the methodology for the formation of basic
and subject-specific competencies of pupils based on an integrative approach was carried out. The learning
outcomes were summarized on the basis of an electronic textbook for the 9th grade, a methodological manual
"Using information and innovative technologies in biology lessons" and standard didactic developments, the results
obtained were processed by methods mathematical statistics (Table 4).

Table 4
Resultsattheendoftheexperiment (2020/21 academicyear)
Ne | Educational school Experimental class Control class
Quan_ “5” “4” “3” Quan_ “5” “4” “3”
tity tity
1. | No. 4 Beshariq district of | 35 14 16 5 35 5 12 18
Samarkand region
2. | No. 18 of the city of | 36 14 16 6 34 5 13 16
Namangan
3. | No. 16 Narpay district of | 33 12 13 8 33 4 11 18
Samarkand region
Total 104 40 45 19 102 14 36 52

In pedagogical research, as a pedagogical hypothesis, using statistical methods, differences in the indicators of
assimilation (progress) in the experimental and control classes are checked, i.e. differences or correspondence
between the proposed idea and the results obtained in the experimental classes.

From the results of the final count for the 2020/21 academic year, it can be seen that the indicators of as
similation (progress) in the experimental and control classes have differences, the average indicators in the
experimental class are higher compared to the results of the control class by an average of 1.17 times. The value of
Pearson's observation is greater than th ecritical value. Therefore, the hypothesis H1 is accepted, i.e. the
effectiveness of the process of formation of basic and particular-subject competencies of pupils on the basis of an
integrative approach is higher by 17%, which is confirmed by the methods of mathematical statistics.

Also, theresultsatthebeginningandendoftheexperimentwerecomparedandpresentedintheformof a diagram (Fig.
3).
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Fig. 3. Chart of results at the beginning and end of the experiment.

According to the results of tests and tests conducted at the final stage of the experiment, the answers of the
respondents of all experimental classes are higher than the results of pupils in the control classes by 17%. Taking
into account the successful completion of this experimental work, effectively carried out using an integrative
approach to the formation of basic and particular subject competencies of pupils, we can conclude that the results of
this study can be put into practice.

Conclusion

Based on the results of the conducted scientific and pedagogical research, the following conclusions are
formulated.

1. Innovations introduced in the system of continuous education dictate the need for analysis in the
methodological, psychological and pedagogical aspects of the problem of formation, along with knowledge, skills
and abilities, of basic and subject-specific competencies of pupils. Solving these problems requires determining the
didactic factors for introducing an integrative approach into the learning process, improving the methodological
system through the integration of multimedia educational tools, pedagogical technologies and the electronic
educational environment.

2. Developed on the basis of digital technical means "computer educational method" in teaching biology based
on an integrative approach, automated educational systems, multimedia programs of information and educational
resources that create the basis for the perception of acquired knowledge by integrative motives according to the
individual capabilities of pupils (interojection), the formation of competencies based on interrelated natural science
ideas, patterns and concepts from the field of natural disciplines, physics, chemistry, biology (synectics),
assimilation in a cognitively expedient logical sequence of concepts, serves as the basis for a particular subject ~ny
competencies (coherence).

3. In the process of forming basic and subject-specific competencies of pupils in teaching biology, an
integrative educational resource is adapted to the educational process based on the stages of integrative technology
(motivational, goal-setting, empirical and theoretical modeling, creative, control and evaluation) and improved
through development of the information culture of teachers, correction through integrated tests of the ability of
pupils to work with educational software based on the use of a computer scientific and methodological video
conference "Infobio".

4. Guidelines for the use of a modern electronic educational resource in the main forms of teaching biology (in
the classroom, in extracurricular and extracurricular work) in order to form biological knowledge, skills and
abilities, basic and particular subject competencies are reflected in the methodological manual prepared as part of
the study.

5. A pedagogical experiment on organizing the formation of basic and particular-subject competencies of
pupils based on an integrative approach to teaching biology through electronic educational resources confirmed the
compliance of the study with the goals and objectives, allowing to increase the learning efficiency indicator by 17
percent.
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