
METHODS FOR 
STUDYING ALGEBRAIC 

MATERIAL



General characteristics of the methodology for studying 

algebraic material

The introduction of algebraic material into the
elementary course of mathematics prepares students
for the study of the basic concepts of modern
mathematics, for example, such as "variable",
"equation", "inequality", etc., contributes to the
development of functional thinking in children.

Basic concepts of the topic:

«еxpression", "equality", "inequality", 
"equation".



Numeric expressions

Expression means a constant,
according to certain rules,
sequence of mathematical
symbols denoting numbers and
actions on them.



Expressions of this kind are called numerical
expressions:
• 5 + 4 
• 10 : 5 + 6 
• (5 + 3) · 10
Expressions of this kind are called literal or
variable expressions:
• 8 – а
• (3 + в) 
• 50 : к



Stages of familiarization with the 
concept of a numeric expression:

Stage I: one arithmetic operation;

Stage II: two or more arithmetic
operations of the same level;

Stage III: two or more arithmetic
operations of different levels.



With the simplest expressions - sum and
difference - students are introduced in the 1st
grade (when learning addition and
subtraction within 10).

With product and quotient of two numbers – in 
grade II.

Concepts are found: "Term", "sum", 
"reduced", "subtracted", "difference".

Elements of mathematical symbols are 
introduced, in particular action signs (plus, 
minus).



With expressions containing two or more
arithmetic operations, children get to know
each other in the first year of school when they
master computational techniques.

They solve examples like:
• 3 + 1 + 1

Calculating, for example, the value of the first 
expression, the student explains: "Add one to 
three, you get four, add one to four, you get 
five."



The solution of examples of the form
is explained in a similar way:
• 6 – 1 – 1

So 1st grade students are gradually
preparing to rule conclusion about the
order of performing actions in
expressions, containing actions of one
step, which is generalized in the II
grade.



The knowledge of students about the
rules of the order of performing
actions is generalized and another
rule is introduced about the order of
performing actions in expressions,
without parentheses and containing
arithmetic operations of different
levels:addition,subtraction,
multiplication and division.



When familiarizing with the new rule about the order of actions
work can be organized in different ways:
• You can invite children to read the rule from the textbook
and apply it when evaluating the values of the corresponding
expressions.
• You can also ask students to calculate, for example, the value
of the expression, 40 – 10 : 2.
The teacher then explains: «To find the value of an expression
that does not have parentheses and contains addition,
subtraction, multiplication, and division, it is necessary to
perform in order (from left to right) first the operations of
multiplication and division, and then (also from left to right)
addition and subtraction. In this expression, you must first
divide 10 by 2, and then subtract the result from 40. The value
of the expression is 35».



Literal expressions

Primary grades provide holding – in close
connection with the study of numbering and
arithmetic operations – preparatory work to
reveal the meaning of the variable.

For this purpose, exercises are included in
mathematics textbooks, in which the variable is
denoted by a "window".

For example:

 a < 3

 6 < a

 a + 2 = 5



It is important here to encourage
students to so that they try to substitute
in the "window" not one, but several
numbers in turn, checking each time if
the record is correct.

 when а < 3 you can substitute numbers in the 
"window" 0, 1, 2; 

 when 6 < а - numbers 7, 8, 9, 10, 20 and 
etc.; 

 when а + 2 = 5 only the number 3 can be 
substituted. 



In order to simplify the math program for primary
grades and ensuring its accessibility alphabetic
symbols are not used as a means of generalizing
arithmetic knowledge.
All letter designations are replaced by verbal wording.
For example, instead of assigning:

A task is proposed in the following form: “Increase the
number 3 by 4 times; 5 times; 6 times; ... ".
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Equality and inequality

Familiarization of primary school students
with equalities and inequalities is associated
with the solution of the following
tasks:

 teach to establish the relationship "greater
than", "less" or "equal" between expressions
and write down the comparison results
using a sign;

 teach to read equality and inequality.



Stages of understanding numerical 
equalities and inequalities

Stage I:

First graders start by doing exercises to
compare sets of objects.

Here it is most expedient to use the method of
establishing a one-to-one correspondence.

At this stage, the comparison results are not
yet recorded using the appropriate
relationship signs.



Stage II:

Students perform a comparison of numbers, first,
relying on objective visualization, and then on
the property of the numbers of the natural series,
according to which of two different numbers,
that number is greater, which is called later
when counting, and that number is less, which
is called earlier. The relationships established in
this way are recorded by children with the help of
appropriate signs.

For example:

 3 > 2

 2 < 3



In the future, when studying numbering (in the
concentrates "Hundred", "Thousand", "Multi-digit
numbers") it is useful to use two methods for
comparing numbers, namely to establish
relationships between numbers:

1) by their location in a natural row;
2) based on a comparison of the corresponding bit

numbers, starting with the highest digits.
For example:
826 < 829

Since hundreds and tens in these numbers are equally
divided, and units in the first number are less than
in the second.



You can also compare values:
4 дм 5 см > 4 дм 3 см

In addition, values can first be expressed in units of one
measurement and only after that they can be compared:

45 см > 43 см
Such exercises are introduced already in the study of addition
and subtraction within 10.
It is useful to perform them based on clarity. For example,
students place four circles on the left and four triangles on the
right.
It turns out that the figures are equally divided - four each.
Equality is written down: 4 = 4. Then the children add one
circle to the figures on the left and write down the amount :
4 + 1. There are more figures on the left than on the right,
which means that 4 + 1 > 4.



Gradually, when comparing expressions, children move from reliance on
visualization to comparing their meanings.
This method is the main one in primary grades.
When comparing expressions, students can also draw on knowledge:
a) the relationship between components and the result of an

arithmetic operation : 20 + 5 * 20 + 6. The first terms of these sums
are the same, the second term of the sum on the left is less, than the
second term of the sum on the right, which means that the amount on
the left is less than the amount on the right: 20 + 5 < 20 + 6;

b) the relationship between the results and components of
arithmetic operations: 15 + 2 * 15 (the left and the right were at first
equally divided - 15 each. Then 2 was added to 15, it became more than 15);
c) the meaning of the multiplication action: 5 + 5 + 5 + 5 + 5 * 5 · 3

(on the left, the number 5 was taken as a summand 5 times, on the right, the
number 5 was taken as a summand 3 times, which means that the sum on
the left will be greater than on the right: 5 + 5 + 5 + 5 + 5 > 5 + 5 + 5);

d) properties of arithmetic operations: (5 + 2) · 3 * 5 · 3 + 2 · 3 (on
the left, the sum of the numbers 5 and 2 is multiplied by the number 3, on
the right, the products of each term by the number 3 are found and add
them). You can put an equal sign: (5 + 2) · 3 = 5 · 3 + 2 · 3).



The main way when considering
inequalities with a variable is the fitting
method.
To facilitate the values of the variable in
the inequalities, it is proposed to choose
them from a specific series of numbers.
For example, you can propose to write out
those of the given numbers in the series 7,
8, 9, 10, 11, 12, 13, 14, for which the entry
a - 7 <5 is correct.



Уравнения

At the end of grade 3, children get acquainted with the
simplest equations of the form:

 х+8 =15

 5+х =12

 х–9 =4

The child should be able to solve equations in two ways:

1) selection method (in the simplest cases);

2) a method based on the application of rules for finding
unknown components of arithmetic operations.



An example of writing a solution to an equation along
with verification and reasoning of a child when solving
it:

In grade 4, students can be introduced to solving
simple problems by writing an equation.

х – 9 = 4
х = 4 + 9
х = 13

13 – 9 = 4
4 = 4


