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Abstract

The article is devoted to the study of metadisciplinary skills of schoolchildren and interdisciplinary
connections of the organization of the modern lesson. The authors consider the development of
metadisciplinary skills in the modern classroom as interdisciplinary integration. Formation of lesson
planning on the basis of the proposed meta-disciplinary technological flowchart of the lesson depends on
the chosen form of organization and methods of meta-disciplinarity of academic disciplines. The
presented structure of the technological flowchart of the modern lesson allows one to convey to students
ways of carrying out learning activities at all stages of learning and their conscious application when
dealing with learning and life tasks. In this aspect, meta-disciplinary universal learning activities are
considered as elements of student's personality development. The levels and components of meta-skills
formation are identified, their main indicators and assessment criteria are outlined. The correlation
analysis was carried out, which showed the presence of a close connection in the properly selected lesson
structure for the development of meta-disciplinary skills and interdisciplinary integration of academic
subjects. Formation of subject-specific and meta-disciplinary skills in the teaching of academic
disciplines will allow students to define the meaning of learning and enhance their desire to learn, because
volitional processes are organically connected with the activity and are contained in the needs as the

initial impulses of a person to take action.
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1. Introduction

Man of modern information society is considered as a creative, resourceful, enterprising,
constantly developing person who is in a harmonious relationship with the environment and other people
(Khachaturova, 2018). Taking into account the social importance of formation of a creative, functionally
literate person, the system of modern school education faces the task of transition to new technologies
providing the development of creativity and formation of functional literacy of students (Pevzner et al.,
2017). According to scientists, creativity and functional literacy are developed and acquired in the process
of solving learning problems of different nature (Helsen et al., 2000; Kharina, 2016). Already in a middle
school students should be prepared for professional activity in a competitive environment, in which
successful resolution of each situation requires a creative approach, because creative thinking is the

engine of science, the key to progress (Khachaturova, 2016).

2. Problem Statement

The PISA, TIMSS, and PIRLS international comparative quality assessment studies (the most
representative surveys of primary and secondary education outcomes) have been assessing the
metadisciplinary knowledge and skills of school students since 1995. The results of these studies have
shown that Russian schoolchildren do not have significant differences in general educational attainment
with their peers in most developed countries of the world (Demidenko & Rustova, 2015). Although
Russian schoolchildren have quite extensive subject knowledge and skills, they have difficulties in
applying this knowledge in situations close to everyday life, as well as in working with information
presented in various forms characteristic of mass media. This is caused by insufficient inclusion of meta-
disciplinarity in the content of basic and secondary education (Asmolov, 2018). In this regard, according
to the state educational standard of basic general education, the goal of education is to ensure the
development of meta-disciplinary skills as a psychological component of the fundamental core of
education along with the traditional presentation of the subject content of specific disciplines. In this
regard, a research problem has been formulated: identification of ways of forming meta-disciplinary skills

and interdisciplinary connections in the organization of a modern lesson.

3. Research Questions

A number of questions need to be addressed to uncover this problem:

3.1. What are the universal learning activities as an element of effective learning?

3.2. What is the coordination of objectives by interdisciplinary connections in the lesson planning

process?

3.3. What is the effectiveness of the meta-subject technology lesson flowchart model for the

development of meta-subject skills?
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4. Purpose of the Study

The aim of the research is theoretical and methodological justification of possibilities of modern
lesson organization for formation of meta-disciplinary skills and interdisciplinary connections on the

basis of meta-disciplinary technological flowchart.

5. Research Methods

To test the hypothesis and implement the goal, theoretical research methods were used: analysis of
philosophical, pedagogical and psychological literature, analysis of syllabuses of academic subjects and
methodological manuals for preparation for the state final certification, generalization of pedagogical
experience on the problem of research, and empirical methods: survey of teachers, comparative analysis

of students' diagnostic works, statistical analysis methods.

6. Findings

The totality of all universal learning activities (regulatory, cognitive, commutative) in the learning

process determines its effectiveness at each stage (Figure 01).

Cognitive [ o sulatory
- A\

Communicative

Effective learning

Figure 1. Elements of Effective Learning

In Table 01, we distinguish the meta-disciplinary orientation of universal learning activities

(hereinafter referred to as “ULAs”) (Table 01).

Table 1. Meta-disciplinary universal learning activities

Cognitive ULAs Communicative ULAs Regulatory ULAs
Analyze, compare and Collaborate with the teacher and To independently discover and formulate
summarize facts. Identify the  other students. Defend their point  a learning problem, to determine the goal
causes. Convert information of view, present arguments and of a learning activity. Propose solutions
from one type to another. support them with facts. to the problem, realize the final result,
Build logical reasoning, Understand the position of the choose from the proposed and
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establish cause-and-effect other, distinguish opinions (points  independently search for the means to

connections. of view), evidences (arguments), achieve the goal. Identify the sequence
facts in their speech. Be tolerant of learning activities that are necessary
to the other person, his or her to achieve the goal in dialogue with the
characteristics. teacher.

When composing assignments, it is important for the teacher to take into account that in order to
achieve the learning objective the students must be personally interested in solving the task, i.e. the task
must be interesting for the student, and its wording must be clear and understandable. By highlighting
meta-disciplinary universal actions, the teacher guides the search and analysis of necessary information,
encourages schoolchildren to master the methods necessary to solve the problem, to achieve the goal set.

From the point of view of pedagogy and psychology these abilities are manifested in regulatory
skills and can be mastered by students only on the basis of their own active meta-disciplinary activity
(Anisimov, 2017). The activity and independence in meta-disciplinary activity are clearly manifested in
the development of projects. Educational projects carried out in the classroom should not be very
extensive, but complete in terms of the structure of the activity. Students independently choose the form
of presentation of the product, the technology of its creation and the division of responsibilities. Project
work cannot be organized spontaneously. Schoolchildren should be led to this level of creative work by
each lesson or block of lessons in the academic subjects in a piecemeal manner.

The model of technological flowchart assumes such organization of educational activities that
promotes mastering of meta-subject skills in all subjects of the school curriculum, as well as clear
coordination of activities of the whole teaching staff and interdisciplinary integration. Integration

manifests itself in the establishment of interdisciplinary connections (Figure 02).

coordination of
objectives in
the planning
process

INTERDIS-
CIPLINARY
CON-
NECTIONS

integrated
control of the
mastering of
ULAs

integrated
lessons and
extracurricular
activities

Figure 2. Interdisciplinary integration

Interdisciplinary connections are established on the basis of such important elements as, for
example, the development of meta-subject concepts. For effective learning of concepts, teachers of
different subjects need to know which meta-disciplinary concepts are taught or have been taught in other
subjects. In case the concept has already been covered in other lessons, there is an opportunity to cover it

in terms of several subjects.
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Mastering of meta-disciplinary skills implies work in each lesson of the subject, and their
application, in order to realize the unity of cognitive principles, is organized in the process of conducting
integrated lessons using a variety of methods. The subject teacher needs to be clear about which
cognitive, regulative and communicative skills students should have at any particular stage of learning.
To be able to organize the cognitive activity aimed at the formation of specific skills, to control the level
of mastery of skills and carry out corrective work to fill knowledge gaps (Khutorskoy, 2016). It is
important to remember that the ability of students to master metasubject skills is determined by the
peculiarities of the development of perception, memory and voluntary attention. In order to organize the
educational process based on the model of meta-disciplinary flowchart, subject teachers determine special
methodological techniques for certain blocks of lesson planning to achieve subject and meta-disciplinary
results in the development of work programs. Lesson planning is coordinated by the educational
methodological associations of the educational organization (Pevzner et al., 2019). Modern author's
programs, on the basis of which subject teachers draw up work programs, contain as an application
calendar-thematic planning, which indicates which specific subject and metasubject results should be
achieved in a particular lesson. The use of such planning allows the teacher not only to clearly represent
the place of each lesson in the general system of the subject, but also to provide interdisciplinary
connections.

The study involved 15 teachers of academic subjects (50% of the total number of teachers), 86
students of grades 7-9 (43 students were in the control group and 43 in the experimental group) of the
SBEE school Nel29, St. Petersburg. After a detailed analysis of the work programmes, 28% of meta-
disciplinary content tasks were included in the blocks of academic subjects and lesson planning based on
the ULAs. Lesson planning is the most pronounced and exclusive part of work in the planning system,
since it is a specific lesson that is planned by the teacher taking into account not only the place of the
lesson in the general structure of the course, but also taking into account the already achieved and planned
level of mastering ULAs by students of a particular class, and even by specific students.

First, when planning a lesson, a teacher should take into account the age-specific psychological
features of the nature of students' cognitive activity and the level of development of cognitive abilities
(Vansovskaya et al., 1997). Secondly, it is necessary to take into account the achieved level of
development of ULAs by students of a particular class, the need to comply with the principles of
personality-oriented differentiated learning.

It is expedient to carry out the lesson planning on the basis of meta-subject flowcharts of the
lesson. The content of the meta-disciplinary flowchart depends on the form of organization of the lesson
and the methods used in the course of the lesson. A model of meta-disciplinary flowchart is presented in

Table 02.

Table 2. A model of meta-disciplinary flowchart

Date
Subject Class

Lesson topic
Planned educational outcomes
Subject Meta-subject Personal
Cognitive ULAs
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Communicative ULAs
Regulatory ULAs
Learning Challenges
Basic concept and notions studied in the lesson
Type of IT tools used in the lesson
ORGANIZATIONAL STRUCTURE OF A LESSON
Teacher activities Student activities
1. STAGE. Knowledge actualization

2. STAGE. Creating a problem situation

3. STAGE. Goal-setting is the formulation of a practical specific cognitive task or a generalized educational
task.

4. STAGE. Planning
5. STAGE. "Discovery" of new knowledge

6. STAGE. Learning activities to implement the plan.
Solution expression. Application of new knowledge.

7. STAGE. Reflection (summary of the lesson).

8. STAGE. Homework

The planning of lessons on the model of meta-disciplinary technological flowchart was carried out
by teachers of academic subjects, taking into account the choice of forms and methods of organization of
learning activities that contribute to the acquisition of subject and meta-disciplinary ULAs during the
second quarter, from November to December 2019. The interdisciplinary block tasks were thought out
and the goal to be achieved in the process of their implementation was clearly defined. Problematic
questions were formulated, which required the selection of the main idea of the text, making a thesis plan,
reworking the text into systematizing tables, etc.

In the process of cognitive activity schoolchildren gradually mastered mental skills of different
levels of complexity, from understanding and memorizing to performing tasks according to the sample
(following instructions), to analysis, synthesis, generalizations and conclusions. This sequence of
formation of mental skills was taken into account by teachers in the process of planning and organization
of cognitive activity. The formation of cognitive activity skills required the observance of continuity and
consideration of age peculiarities (Gormakova, 2018).

With the introduction of the final certification of basic and secondary schools (EGE (RSE) and
OGE), testing has become one of the forms of assessment control. Based on the Oxford Capacity
Analysis, tasks were selected for diagnostic and test work (Elken et al., 2018; Hills & Argyle, 2016). 82%
of the students who participated in the experiment chose the tasks of a practice-oriented nature. The test
part of the EGE and OGE control and measurement materials contains practice-oriented tasks, which are
based on meta-subject skills and knowledge. In order to practice this type of tasks, teachers included
control tasks in blocks containing elements of EGE and OGE control-measuring materials. Educational-

methodological kits were revised for the content of assignments differentiated by types of activity and
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levels of difficulty, which allowed the teacher to put into practice the combined use of all components of
educational-methodical kits of educational subjects.

The levels of meta-skills formation (basic, advanced and creative) are presented in Table 03.

Table 3. Levels of meta-skills formation

Level
Knowledge: transformation of information Keywords: identify, describe, name, Basic level
into knowledge (facts, norms, patterns, list, select
principles)
Understanding: knowledge manipulation — Keywords: divide, divide, explain,
understanding principles, facts, interpreting  continue, give examples
material
Practical application; applying the principles Keywords: demonstrate, use, prepare, Advanced level
to a new situation; pattern-based problem show, diagram
solving
Analysis: Discovery of new knowledge — Keywords: select, divide, subdivide
classification, separation of facts from
assumptions
Information synthesis: discovery of new Keywords: name it in one word, create  Creative level
knowledge — association of objects on the it, explain it, summarize it
basis of common features
Ability to evaluate information, make Keywords: check it out; compare and
inferences contrast, decide

The content and statistical data allowed us to trace the correlation of the formation of meta-skills
by levels (Saribeyli, 2018). The percentage change at the beginning and the end of the second quarter in

the levels of meta-skills formation of control and experimental groups is shown in Figure 03.

9.00%
8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00% -
1.00% -
0.00% -

m Control group

Basic level Advanced level Creative level .
= Experimental group

Figure 3. Percentage change in levels of meta-skills formation of control and experimental groups

The number of schoolchildren's choices of educational projects and research in school and regional

scientific conferences has increased (Figure 04).
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Study research

Study projects = Experimental group
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Figure 4. Percentage increase in students' choice of educational projects and research

In addition, a survey of teachers showed that the indicators of the quality of knowledge in all
subjects have significantly increased at school (on average - by 13%, according to the results of the
second quarter).

Comparative analysis made it possible to theoretically substantiate and experimentally prove the
effectiveness of constructing a modern lesson on the basis of a metasubject technological flowchart aimed

at developing the metasubject skills of schoolchildren.

7. Conclusion

The analysis of theoretical sources devoted to the problem of research made it possible to
substantiate the importance of approaches that allow us to ensure the acquisition of meta-disciplinary
skills by students in the organization of a modern lesson. Such an organization involves: coordination of
educational activities of teachers of different subjects; conducting methodological associations based on
the results of control of the level of mastering of meta-skills, development of a general plan of corrective
work; organizing and conducting integrated lessons-projects, intellectual competitions based on the

organization of group work on tasks that require the use of knowledge from different areas.
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