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Abstract:

The article is devoted to the analysis of the problems of succession and continuity in
mathematical education between primary and secondary schools. Methodological approaches
to the study of numerical systems, as well as issues of forming conceptual thinking and
developing students are considered. The main directions of the methodology for studying
natural numbers and fractions are described, ensuring the unity of the logic of presentation and
methodological approaches. Particular attention is paid to the development of a system of
educational tasks that contribute to the systematization of knowledge and skills of
schoolchildren. Based on the analysis of psychological, pedagogical and methodological
literature, the specificity of the concept of continuity as a necessary condition for
developmental learning aimed at forming mathematical literacy and functional competence of
students is highlighted.

Keywords: Continuity, mathematical education, developmental learning, primary school,
numerical systems, methodology, mathematical literacy, functional competence.

An active search for ways to implement the ideas of developmental learning in school
mathematics courses has found its expression in the development of various programs,
textbooks, and teaching aids for both primary and secondary schools. On the one hand, this
characterizes a new stage in the development of mathematical education, which is determined
by the rejection of a uniform, unitary secondary school. But, on the other hand, new
contradictions arise between primary and secondary schools related to the problem of
continuity and succession in teaching mathematics. The essence of these contradictions is as
follows. As is known, fundamental scientific research on the problem of the relationship
between learning and development was carried out on primary school students. In this regard,
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primary school has a solid psychological and pedagogical base for the implementation of ideas
of developmental learning at the methodological level. However, these ideas have not yet been
adequately developed in the mathematics course for grades 5-6. Secondary school
methodologists see the solution to the problem of continuity between primary and secondary
schools in the creation of a unified concept of mathematical education, the main principle of
which is the priority of the developmental function. However, when declaring the priority of
the developmental function of education, we must not forget that it is in the primary grades
that the ability to learn should be formed, on the basis of which their further mathematical
education will be built. Thus, in the concept of humanitarian-oriented mathematical education
[3] it is stated that “the initial stage of teaching mathematics has two main goals: internal
(didactic) - preparing students for further education - and external (pragmatic) - the formation
of mathematical literacy" [3,60]. Paying special attention in the concept to the external goal,
the author believes that the content of primary mathematical education should be "relatively
closed”. In other words, the pragmatic goal - the formation of mathematical literacy
corresponds to the thesis about the sufficiency of primary education for everyday life of a
person.

In this concept, education in grades 5-6 is also assigned a preparatory role, where the
discussion is already about the functional literacy of students. The closest to this concept is the
statement by M. V. Lomonosov that “mathematics should be studied because it puts the mind
in order.” But, as A. A. Stolyar rightly noted, “mathematics in itself does not put the student’s
mind in order, even with an optimal selection of content: “The result is carriers of isolated data
of knowledge, without adequate mental development” [5, 6]. It follows that it is not enough to
convince society and the school itself of the need for targeted work on the development of
students; it Is necessary to arm it with the means and methods that allow this goal to be
achieved. At the same time, it is necessary to take into account that an important aspect of the
development of students is the formation of their conceptual thinking, the ability to rise from
the real-subject level to the level of abstract concepts. For this, the content of the subject must
be systemic, that is, representing a certain interrelation of concepts. The child assimilates this
system of concepts in the process of educational activity, which requires awareness of the
educational task, the performance of various mental operations (analysis, synthesis,
comparison, classification, generalization) associated with the search for its solution. The main
content-method line of the course "Mathematics"” studied in primary and secondary school is
the number line. It groups around itself a significant number of concepts of this course related
to the development of the concept of number. Therefore, it is necessary to develop a unified
mathematical approach to the study of natural numbers and fractions, which will ensure
continuity in the study of the course "Mathematics" at two levels of education.
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Thus, in the theory of numerical systems, continuity appears as a unity of historical and logical
development. Practical human activity, on the one hand, and the internal needs of mathematics,
on the other, determined the development of the concept of number.

To characterize the concept of continuity in the framework of mathematical education, learning
must be considered as a process of formation of a person's personality through mastering the
basics of mathematical knowledge and skills, mathematical activity. To characterize continuity
in education, a comprehensive, systematic approach is needed, which reflects: the logic of
constructing the main content-methodological lines of the course, taking into account the
relationship and development of the concepts studied by schoolchildren.

Let us consider some ways of implementing continuity in the study of natural numbers and
fractions at the initial and basic stages of education. In modern programs and textbooks, the
methodology for studying natural numbers and fractions is carried out within the framework
of the concept presented by N.B. Istomina, the main goal of which is the development of
students' thinking in the process of mastering mathematical content. Based on this, the
methodology for studying natural numbers and fractions in the 5th grade, as well as rational
numbers in the 6th grade, was developed.

Thus, the main directions of the methodology for studying natural numbers in elementary
grades were further developed in the study of natural numbers and fractions in the 5th grade.
The implementation of this methodology in textbooks for grades 5 and 6 found its expression
in replacing explanatory texts with problem situations in the form of practical tasks.
Completing these tasks requires the active use of techniques for choosing, comparing,
classifying, transforming, constructing; rejection of reproductive repetition. Priority is given
to educational tasks that establish relationships between the concepts of the mathematics
course for grades 5 and 6 with the concepts that students previously learned in elementary
grades.

Let us briefly characterize the content of the course "Mathematics" in terms of numbers and
the general focus of the methodology for studying natural numbers and fractions in elementary,
fifth and sixth grades.

1st grade. Relationships of “same", "more", "less™ (establishing a one-to-one correspondence).
The relationship between cardinal and ordinal numbers. Natural series of numbers from 1 to
9, the principle of its construction. Counting and counting by one. The meaning of addition
and subtraction. Concepts of whole and part. "Increase by ...", "decrease by ...". Components
and results of addition and subtraction. Commutative property of addition. Two-digit numbers,
their place value structure.

2nd grade. Associative property of addition. Three-digit numbers, their place value structure.
The meaning of multiplication. Names of the components and the result of multiplication.
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Multiplication by 0 and by 1. Commutative property of multiplication. The concept of
"Increase by ...".

3rd grade. Associative property of multiplication. The meaning of division. Names of the
components and the result of division. The relationship between multiplication and division.
The concept of "decrease by ...". Multiple comparison. Impossibility of division by zero.
Dividing a number by 1 and by itself. Multi-digit numbers. Concepts of place value and class.
Relationship of place units. Place value addends.

4th grade. The meaning of division with remainder. Methods of division with remainder.
Relationship between components and the result of division (with and without remainder).
5th grade. Natural numbers. Review of the basic concepts, properties, and methods of
operation that were studied in the primary school mathematics course. Divisors and multiples.
Prime and composite numbers. Divisibility criteria. Factorization into prime factors. Greatest
common divisor. Least common multiple. Common fractions. Fraction as part of a whole.
Representation of fractions on a coordinate ray. The main property of a fraction. Comparison
of fractions. Fraction as a result of dividing natural numbers. Addition and subtraction of mixed
numbers. Multiplication and division of common fractions.

6th grade. Common and decimal fractions. Rational numbers. Positive and negative numbers.
Coordinate line. Opposite numbers. Absolute value of a number. Comparison of rational
numbers. Addition and subtraction of rational numbers. Multiplication and division of rational
numbers.

The first steps in developing the concept of number in primary school children are associated
with their performance of certain actions with subject sets. The quantitative characteristics of
subject groups are realized by the child in the process of establishing a one-to-one
correspondence between subject sets. In this case, the quantitative characteristics of the number
are expressed in the concepts of “as much", "more", "less".

Acquaintance of students with a ray, a segment and a method of measuring length using various
measures allows us to introduce the concept of a "number ray" and use it as a visual aid for
comparing numbers, and then for adding and subtracting them.

The set-theoretic interpretation of the sum serves as a mathematical basis for explaining the
meaning of addition. It is easily translated into the language of subject actions, which allows
us to rely on children's experience, counting skills and the operations of counting and counting
when forming ideas about the meaning of addition.

In the second grade, in the topic "Multiplication”, much attention is paid to explaining to
children the meaning of this action as a sum of identical terms and a new mathematical
notation. For this purpose, various types of educational tasks are offered:

- to highlight the features of similarity and difference of these expressions;
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- to correlate a drawing and a numerical expression;

- to write a numerical expression based on a given drawing;

- to select a numerical expression corresponding to a given drawing.

The numbering of multi-digit numbers in the third-grade course is presented by the topic:
"Multi-digit numbers". The main methods of mastering the decimal positional number system
are: analysis of these numbers from the point of view of their place value composition,
identification of features of similarity and difference in specific numbers, construction of series
of numbers in accordance with certain rules.

The content of the fourth-grade program also corresponds to the thematic principle. The
sequence of studying the topics allows you to organically include previously covered material
in each subsequent topic and thereby build knowledge, skills and abilities into a certain system.
The topic "Natural Numbers" is the first topic in the 5th grade, the main goals of which are to
systematize, generalize and develop students' knowledge of natural numbers: to introduce new
concepts, the perception and assimilation of which students were prepared in elementary
grades.

The goals of continuity are realized when studying all the issues included in the program. For
example:

- when repeating the primary school mathematics course, the concept of "natural number" is
introduced (in elementary grades this term was not introduced, it was about numbers that are
used for counting);

- the concepts of "coordinate ray" (in elementary grades - "number ray"), “coordinate of a
point™, "unit segment” (in elementary grades - "measure") are introduced;

- students generalize at the verbal and symbolic level the change in the results of actions
depending on the change in components and get acquainted with rounding methods
(preparatory work for such a generalization was also carried out in elementary grades); - the
study of divisibility properties is based on the knowledge, skills and abilities formed in the
elementary course of mathematics when studying the property of "dividing a sum by a
number*.

When explaining the task, the child can only repeat the textbook text, which says how equal
fractions are obtained, that is, repeat the example given in the textbook.

This knowledge and skills are developed and improved in the sixth grade, where at the
beginning of the school year the topic "Ordinary and decimal fractions" is studied. The main
goals of this topic are to expand students' understanding of the possibilities of writing numbers
in various equivalent forms; to develop skills in calculating with ordinary and decimal
fractions.
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Further development of students' knowledge of numbers occurs in the topic "Rational
numbers", where they become familiar with positive and negative numbers, and they develop
an idea of a rational number.

Thus, the continuity in the study of mathematics between elementary school and grades 5-6 is
expressed:

- in the unity of the logic of the presentation of the content. The thematic principle of the course
structure ensures the study of mathematical content in the organic connection of each topic
with the previous one. This creates conditions for repeating previously studied issues at a new
level, allows comparing and correlating them in a variety of aspects, generalizing and
systematizing them. At the same time, if primary school students rely more on life experience,
intuition, then students of grades 5-6 actively apply already formed concepts and methods of
action; - in the unity of methodological approaches to the study of mathematical concepts,
properties and methods.

Each of these areas is implemented in a system of educational tasks that reflect the goals,
content, methods and forms of training and determine the nature of the student's educational
activity. The development of a methodology for studying natural numbers and fractions,
ensuring the continuity and succession of the course "Mathematics™ in elementary and 5-6
grades of school, was carried out on the basis of an analysis of psychological, pedagogical and
methodological literature. The specificity of the concept of continuity as a necessary condition
for development, designed to play a significant positive role in the construction of content-
targeted continuous education in line with the unified concept of developmental learning, is
highlighted.
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