
 

Special Education. 2016. № 1 51 

UDС 372.46:372.47 

BBС Ч426.221-243+Ш100.6 

GSNTI 14.29.01; 14.25.09 

Code VAK 13.00.03 

G. P. Kalinina, V. P. Ruchkina 

Ekaterinburg, Russia 

DEVELOPMENT OF MATHEMATICAL SPEECH IN PRIMARY SCHOOL 

Abstract. The culture of mathematical speech is an integral part of the human culture. If 

well developed, it provides conscious acquisition of the mathematics course content by pri-

mary school pupils, formation of communicative learning actions, and achievement of sub-

ject, metasubject and personal learning outcomes. Analysis of teaching practice demon-

strates a low level of development of mathematical speech of junior schoolchildren. 

Deficiencies in the development of mathematical speech of primary school pupils are 

the result of a lack of theoretical and methodological elaboration of many aspects of this 

issue. It therefore seems a promising task to search for means of improving the for-

mation of mathematical speech skills and habits. 

In modern literature, there are several approaches to the study of mathematical lan-

guage: the semantic approach and the syntactic one. The combination of these ap-

proaches to the construction and study of mathematical speech means that the grammat-

ical rules of literary language, constructions of mathematical and logical terms should 

get a semantic interpretation also in those cases when they are formulated as syntactical. 

Semantic and syntactic relations should be considered in conjunction with educational 

activity. The theory of speech activity can serve as a psychological basis of mastering 

mathematical speech. 

Semantic skills are based on the action of semanticization of language units, consisting 

in the correlation of the sign with its meaning in thinking. Syntactic skills are based on 

the rules of construction and transformation of language units.  

Skills of semiotic modeling and interpretation of formal mathematical expressions 

based on the analysis of the structure of mathematical language have been revealed in 

addition to the above mentioned ones. Teaching mathematics to junior schoolchildren 

uses both natural and special language — the language of Mathematics. It is at the pri-

mary school that the pupils come across the first artificial language of mathematics. 

Work on the development of mathematical speech can be carried out in two ways: 

through imitating the teacher and through purposeful training. If the teacher would de-

liberately pay attention to the development of the pupils' conceptual apparatus of math-

ematics, speech would be a means of mental activity development and a basis for the 

formation of communicative learning actions. 
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Questions of children’s speech 

development take a special place 

among the problems of general devel-

opment of junior schoolchildren. As 

mathematical objects are part and par-

cel of the existing reality, so the 

mathematical speech culture is an ob-

ligatory constituent of the general cul-

ture of man. Mathematics, the same as 

other subject fields, makes certain 

contribution to the development of 

speech of a schoolchild. Well devel-

oped speech facilitates conscious ac-

quisition of the content of the course 

of mathematics by primary school 

pupils, formation of communicative 

learning actions and achievement of 

subject, metasubject and personal 

learning outcomes. 

Analysis of teaching practice re-

veals a low level of development of 

mathematical speech of junior school-

children. This is manifested in the fact 

that pupils have problems in a number 

of learning situations, when, for ex-

ample, it is necessary to: 

– substantiate the solution or 

point of view; 

– understand and, consequently, 

do the whole task independently; 

– formulate a learning problem, 

supposition or hypothesis; 

– make a generalization, con-

clusion, etc. 

Deficiencies in the development 

of mathematical speech of primary 

school pupils to a great extent may be 

attributed to inadequate theoretical 

and practice-oriented study of the 

methods and techniques of work in 

this direction. The search of means of 

improvement of the process of for-

mation of mathematical speech skills 

and habits appears to be an important 

line of development. 

Analysis of the literature on the 

problem under study reveals the need to 

specify the following moments. Lan-

guage, including mathematical one, is 

defined as a system of verbal signs 

which is relatively independent of the 

individual and serves the purposes of 

communication, formation and formula-

tion of thoughts, reflection and transla-

tion of the structure of society and his-

torical experience. Speech is language 

in action; it is always a concrete process 

of using linguistic signs; it is a specific 

human way of formation of thoughts 

with the help of linguistic means. Math-

ematical terms, symbols, schemes, 

graphs, diagrams, etc. refer to such 

means. Thus, mathematical speech is 

the sum total of all linguistic means 

with the help of which one can express 

mathematical content. 

Modern literature describes several 

approaches to the study of mathematical 

language: semantic and syntactical [1]. 

Semantics studies linguistic signs 

and expressions from the point of 

view of their meaning and defines the 

meaning of each mathematical sign. 

Syntax studies the rules of formation 

of linguistic units in relation to their 

meaning. In mathematical speech, 
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syntax regulates the rules of usage of 

mathematical signs in expressions, 

equations, inequations and other sen-

tences of mathematical language. 

The combination of these ap-

proaches to the construction and study 

of mathematical speech means that 

the grammatical rules of literary lan-

guage and constructions of mathemat-

ical and logical terms should get a 

semantic interpretation, including 

those cases when they are formulated 

as syntactical. 

Semantic and syntactical relations 

in mathematical speech should be re-

garded together with the activity for 

their acquisition. The activity theory 

worked out in Russian psychology by S. 

L. Rubinshteyn [11], A. N. Leont'ev [8], 

V. V. Davydov [4], D. B. El'konin [15], 

N. A. Menchinskaya [9] and other 

scholars may be taken as a psychologi-

cal basis of mathematical speech acqui-

sition. According to this theory, any 

activity is made up of actions, and ac-

tions consist of operations. An ability to 

perform an action is called a skill, and 

an ability to perform an action automat-

ically is known as a habit. Accordingly, 

a speech habit is a speech operation 

conducted automatically; and a speech 

skill is an ability to use obtained 

knowledge and habits in various 

communicative situations. 

In teaching mathematics to junior 

pupils both natural colloquial language 

and special mathematical language are 

used. Learning mathematical language 

and acquaintance with its components 

makes up an inseparable part of primary 

mathematics education. It is at the pri-

mary school that children get to know 

the man-made language of mathematics 

for the first time. That is why special 

attention should be paid to the work 

with its signs. 

On the basis of analysis of the 

mathematical language structure, pe-

culiarities of semiotic activity in sci-

entific cognition, logico-cognitive 

processes of use of mathematical lan-

guage in various situations, V.A. 

Drozd [5] singles out the following 

skills which provide acquisition of 

mathematical speech: semantic skills, 

syntactical skills, skills of semiotic 

modeling and interpretation of formal 

mathematical expressions. 

Semantic skills are based on the 

process of semanticization of linguistic 

units consisting in establishing correla-

tion between the sign and its meaning 

in thinking. Semanticization skills in-

clude all actions characterizing the 

process of notions acquisition: 

– recognition of mathematical 

objects by their terms or symbols 

among other objects or images, identi-

fication of relevant properties and re-

production of notions, evaluation of 

the correspondence of verbal or sym-

bolic expression to an object-material 

or material situation; 

– matching a mathematical ob-

ject with a notion, definition of ties 

between them; 

– reproduction of object situa-

tions typical of mathematical reality 

in a verbal-symbolic form, performing 

mental operations in mathematical 

terms and symbols. 

Syntactical skills are based on the 

rules of construction and transfor-

mation of linguistic units. The struc-

ture of symbolic mathematical expres-

sions is studied on the basis of their 
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comparison with sentences of the nat-

ural language and is expressed in the 

skills of: 

– reading and writing mathe-

matical expressions; 

– transformation of expressions 

in accordance with the rules estab-

lished in mathematics. 

Semiotic modeling depends on 

semantic and syntactical skills. The 

operational aspect of modeling skills 

includes actions in revealing the ob-

ject of the task, connections between 

the objects and connections between 

the connections. 

The basic components of the op-

erational aspect of the skill to interpret 

formal mathematical expressions in-

clude: 

– delimitation of the object field 

taking into account correlation between 

objects and elementary symbols; 

– revealing peculiar features of 

the syntactical structure in question; 

– definition of connections be-

tween objects satisfying the syntacti-

cal structure in question. 

Thus, analysis of skills which al-

low developing mathematical speech 

in primary school shows that most 

attention should be concentrated on: 

– the junior schoolchildren’s 

understanding the meaning of mathe-

matical notions; 

– the formation of skills to es-

tablish semantic relations between the 

notions, terms and symbols, translate 

life situations into the language of 

mathematics and represent these situa-

tions in various mathematical models. 

It is also rather useful to perform 

the opposite operation – to interpret 

the information provided in the math-

ematical language by means of a natu-

ral language. 

It should be noted that at junior 

school age speech development of 

children is effected in two ways: 

through imitation of speech of the sur-

rounding people and, first of all, their 

teacher, and by specially organized 

teaching. Development of coherent 

speech through imitation is especially 

effective at the initial stage of subject 

learning as junior schoolchildren still 

possess a unique ability to “absorb” 

speech patterns and at the same time 

are already prepared to mastering var-

ious structures of mathematical 

speech. 

In this connection it is necessary 

to note that the speech of a primary 

school teacher is not only the main 

instrument of professional activity and 

not only a form of teaching the sub-

ject but also a technical means of 

teaching. It is at primary school that 

the teacher should give the fundamen-

tals of linguistic knowledge about the 

language as a means of communica-

tion and cognition, tell the pupils 

about the laws of its functioning 

(maybe in a simple understandable 

form) and formulate the basic re-

quirements to speech in general and 

mathematical speech in particular. 

Purposeful teaching presupposes 

provision of the following conditions: 

– creation of positive motiva-

tion to learning mathematical speech; 

– use of a system of special ex-

ercises initiating the process of for-

mation and development of mathe-

matical speech; 

– organization of such educa-

tion by means of which the school-
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child is constantly involved in active 

speech in the process of independent 

search of new information and usage 

of mathematical speech. 

Creation of positive motivation to 

learning mathematical speech forms 

one of the initial stages of the process 

under study. For this end, the teacher 

provides the pupils with elementary 

information about the following: what 

we need usual colloquial and mathe-

matical speech for, what is an utter-

ance, what kinds of utterances are 

there, how we produce an utterance, 

conclusion, statement. And especially 

important are the tasks that develop 

critical evaluation of one’s own and 

somebody else’s speech and the feeling 

of communicative relevance. Further 

work consists in teaching: 

– oral reproduction of a learning 

task, plan of its fulfillment, explana-

tion of the process and result of the 

task solution; 

– making inductive and deduc-

tive utterances in the process of sub-

stantiation of one’s utterances; 

– operating logical links “no”, 

“and”, “or” and logical words “some”, 

“every”, “any”. 

For organization of active speech 

of the pupils it would be useful to 

work out a system of special exercises 

in the process of which the teacher 

should: 

– help the children realize their 

speech and on this basis teach them 

how to master the skills of talking and 

coming to an agreement; 

– create the situation of speech 

interaction in the classroom modeling 

real communication (pair work, group 

work); 

– make the pupils express their 

attitude to a certain fact, event or phe-

nomenon; 

– make the pupils use the learnt 

speech material; 

– attract the attention of the pu-

pils to the content of utterances; 

– presuppose the formation of 

various kinds of coherent speech: de-

scription, reasoning, argument, foun-

dation, explanation, planning and 

generalization; 

– carry out systematic work to-

wards acquisition of norms of mathe-

matical speech presupposing realiza-

tion of the following aspects: 

● work with vocabulary (lexical 

level); 

● work with phrases and sen-

tences (syntactical level); 

● work with coherent speech — 

logical construction of utterances (text 

level). 

Let us now describe some con-

crete techniques aimed at the devel-

opment of mathematical speech. 

The “language” of textbooks is 

one of the necessary conditions of 

development of correct mathematical 

speech of the pupils. It must surely 

present a model of logical perfection 

because the pupils makes their first 

steps in mastering mathematical ter-

minological vocabulary on the exam-

ple of learning texts by imitating 

them. Analysis of mathematics text-

books for primary school shows that 

many of them are characterized by lin-

guistic and logical negligence. It is 

important to note that the new genera-

tion textbooks often overcome this 

drawback. The pupils’ thinking is ex-

pressed in speech; it means that the 
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teacher should organize systematic 

work with the aim of the pupil’s mas-

tering linguistic means which would 

influence the development of thinking. 

A most widely spread and effec-

tive technique of such work may consist 

in making pupils give full and correct 

explanations of the performed actions. 

For example, answers at the blackboard, 

“from seat”, “after classmate” are wide-

ly used by teachers while working on 

the algorithm of reasoning and learning 

task planning. Answers should be cor-

rected with the help of additional ques-

tions, involving pupils in the process of 

correction, addition and specifying pe-

riphrasis of reasoning while solving a 

problem task. 

Much effort is spent by the 

teacher on developing imagery, ex-

pressiveness and emotional charge of 

the pupils’ speech. But perfection of 

speech in terms of its logic, sequence 

and precision is not always in the fo-

cus of the teacher’s attention. This can 

be partly explained by the absence of 

the corresponding tasks in the text-

books and inadequate elaboration of 

these questions in guidelines for 

methods of teaching mathematics. 

While compiling tasks for the de-

velopment of mathematical speech it is 

important to formulate a concrete aim 

for each speech exercise. The tasks 

should be versatile and age-oriented. 

Now let us give some examples. 

 

Task 1. Think of as many expla-

nations to the phrase “the sum value” 

as possible. 

Possible answers: 

– summation result; 

– a number which we get in the 

result of summation of two or more 

numbers; 

– a number larger than any of 

the summands or equal to one of them 

if the other summand is equal to zero; 

– a number from which one of 

the summands may be subtracted to 

get the other summand; 

– a number which does not 

change if we change the order of the 

summands, etc. 

Task 2. Constructing mathematical 

sentences. Give the children words 

which they are to use in a sentence or 

the wording of a known rule. 

For example, make up a defini-

tion using the words: “expressions”, 

“equality”, “connected”, “two”, “by 

the sign”, “this”. 

Task 3. Making up texts of prob-

lems according any possible model: 

scheme, drawing, expression, brief 

notation, etc. 

For example, we can ask to make 

up a problem according to a drawing. 

Task 4. Making up mathematical 

problems according to given charac-

teristics. Explanation of the line of 

reasoning and proving its truth should 

be compulsory. 

For example, given numbers 16, 4, 

20. Task: make up a one step problem; 

a two steps problem; a problem with the 

question “How many?”; using the given 

numbers make up three true equations; 

a complex equation, etc. 

Task 5. Read the words and put 

the stress: “kilometer, millimeter, cal-

culate, nomenclature, etc.” 

Task 6. Explain the meaning of 

the mathematical terms: “expression”, 

“calculation exercise”, “inequality”, 

“equality”, “minuend”, “subtrahend”, 
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“complex problem”. 

Task 7. Correct spelling mistakes 

in the mathematical terms: “expras-

sion”, “culculation exercise”, “une-

quality”, “equolity”, “mimuend”.  

Task 8. Insert suitable words to 

make a correct utterance: “The sum 

value is a number which we get in the 

result of … of two or more numbers “; 

“To add a sum to a number we can …” 

Task 9. Correct the style in the 

following explanations: 

A. Explaining calculations in the 

expression (5 + 4) Kolya said as fol-

lows: “While adding to number 4 of 

number 5 we get 9”. What speech er-

rors did Kolya make?” 

B. Having completed an opera-

tion (18 + 2 = 20) Natasha said: “I got 

20, I’ve made a correct calculation”. 

Could we consider her answer correct 

and full? 

 

Special place is occupied in 

mathematical education by deductive 

and inductive utterances. One of the 

main tasks of the teacher is to teach 

pupils make up and use deductive and 

inductive utterances correctly; and the 

skill of producing such utterances is a 

sign of conscious and deep under-

standing of mathematical content. 

What is more, children’s ability to 

make up deductive and inductive ut-

terances correctly is an inseparable 

part of the logical constituent of 

mathematical education. 

The terms “deduction” and “in-

duction” could be used in several 

meanings: method of argumentation, 

method of textbook material presenta-

tion, teaching method and a form of 

reasoning. 

inductio(n-), meaning induce-

ment, coercion).– inference of a 

generalized conclusion from particu-

lar instances; 

– research method according 

to which separate objects (circum-

stances) are studied in order to invest 

a multitude of objects (phenomena). 

The qualities of the multitude are de-

fined through the qualities of separate 

objects; 

– form of material presenta-

tion in a work of literature or talk that 

moves from specific instances to a 

general conclusion.Methods and tech-

niques of teaching junior pupils at the 

stage of acquisition of new knowledge 

in the majority of cases are connected 

with inductive reasoning. The transla-

tion of the term itself suggests di-

dactic possibilities of this method: 

conclusions obtained in this way are 

based on observation, analysis, com-

parison, finding common features and 

their further generalization. 

We observe in this case a close re-

lationship between the methods of 

teaching and cognition, and the method 

of partial induction in particular. The 

essence of this cognitive method con-

sists in the fact that observing various 

particular cases we notice a certain 

regularity which makes it possible to 

make a general conclusion. But it is 

necessary to keep in mind that usually 

it is impossible to embrace all particu-

lar cases; that is why reasoning based 

on partial induction cannot be regarded 

as truly scientific argumentation. 

From the point of view of teach-

ing methods, the method of partial 

induction has a number of strong 

points: development of logical form 
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of thinking (analysis, synthesis, com-

parison, and generalization), activiza-

tion of cognitive activity of pupils, joy 

of discovery, acquaintance with a 

cognitive method used in science. 

While teaching inductive utterances 

the teacher should offer exercises 

aimed at the development of observa-

tion which is closely connected with 

the techniques of analysis, synthesis, 

comparison and generalization. 

 

What is similar between the ex-

pressions and what do they differ in? 

1)3 + 5 3 + 6 

2)8 — 3 8 — 4 

1. Compare the values of these 

expressions. 

2. What conclusion can be 

made after their observation? 

3. Make up pairs of similar 

expressions and check if your conclu-

sion about them is true. 

Pupils of second and third grades 

should be given tasks demanding in-

dependent discovery of connections 

and dependencies, and formulation of 

generalizations. The following task 

may be the most typical one: Compare 

the expressions. Calculate their val-

ues. Compare the obtained results. 

Figure out their common feature(s) 

and formulate the rule”. 

First grade pupils should be giv-

en a detailed plan of actions leading to 

conclusions and generalizations. 

Task. Given expressions: 

0 + 1 1 + 2 

2 + 3 3 + 4  

4 + 5 5 + 6 

6 + 7 

1. Compare the numbers in the 

expressions. 

2. Think of how they can be 

named in relation to each other. 

3. Calculate the values of the 

expressions. 

4. Think of how the values of 

these expressions can be named by 

one word. 

5. Make a conclusion. 

Pupils may give different an-

swers depending on the group they 

learn in: 

– “The sum value of two se-

quential numbers is an uneven num-

ber”; 

–  “The sum value of an even 

number and an uneven one is an une-

ven number”. 

In the process of teaching induc-

tive reasoning it would be useful: 

– to urge pupils to search for 

new examples corroborating the con-

clusion; 

– to teach them to compare the 

conclusion with the facts on the basis 

of which it was made; 

– to search for such facts that 

could disprove the conclusion. 

In such cases we could also use 

the technique of intentionally making 

the pupil face the situation in which 

the obtained conclusion turns out to 

be wrong. 

To ensure the succession be-

tween primary and junior secondary 

school, as well as between different 

subject fields it is necessary to teach 

deductive reasoning beginning with 

primary school. 

As we have already stated prima-

ry school children get knowledge 

about properties, regularities and con-

nections through induction and ac-

cording to the results of measurement, 
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calculation, observation and compari-

son formulate a conclusion. 

The use of the formulated con-

clusion should be effected by means 

of deductive reasoning which fosters 

rigorous, clear and laconic thinking. 

An example of deductive reason-

ing. “We know that if we add 1 to any 

number we shall get the nearest fol-

lowing number. We have to add 2 and 

1 to get 3, because 3 is the nearest 

following number of 2”. 

Task 1. Compare the numbers 5 

and 8.The course of deductive reason-

ing: “If a number is used before an-

other number in counting, this number 

is smaller than the other one. 5 comes 

before 8; it means that 5 is smaller 

than 8”. 

Task 2. Solve the problem and 

comment on the choice of operation. 

Problem. Kolya has 6 stamps 

and Petya has 2 stamps. How many 

more stamps does Kolya have than 

Petya?The course of deductive rea-

soning: “In order to find out how 

much one number is bigger than an-

other one we have to subtract the 

smaller number from the bigger one. 

In the problem we have to learn how 

many more stamps Kolya has than 

Petya? So we have to subtract the 

number of stamps Petya has from the 

number of stamps Kolya has”. 

In order to bring children closer 

to producing deductive utterances, it 

may be useful to introduce playing 

with fairy tale numbers [10]. 

а × 1; а ÷ 1; а + 0; а – 0” we can 

do the following: first ask the pupils 

to calculate the values of the expres-

sions (5 ÷ 1); (3 × 1); (6 ÷ 6); (7 + 0); 

(8 – 0) and comment on the obtained 

results. 

(The children may give the fol-

lowing explanation: 5 ÷ 1 = 5, be-

cause 5 × 1 = 5).After that we can 

suggest playing a fairy tale school 

game where all numbers are not like 

the numbers we use in our math, and 

only the numbers 1 and 0 have the 

same notation. 

— “Imagine you are in a fairy 

tale school. Could you calculate the 

values of the following expressions in 

this case? 

y ÷ 1 

w ÷ w 

z – 0” 

Introduction of unknown signs 

makes children use deductive reason-

ing: “Division of any number by 1 

gives the same number, so in the an-

swer we shall write the same sign as 

was used to denote the first number”. 

We believe that the proposed ap-

proach and the techniques of develop-

ing mathematical speech described 

above do not only enlarge the vocabu-

lary of mathematical terms but also 

foster interest to the science itself – to 

mathematics. 

Quite often pedagogues associate 

the work on speech development only 

with learning Russian and reading 

Russian literature whereas any subject 

can make its own contribution to this 

process. What is still more, if the 

teacher would purposefully pay atten-

tion to the children’s acquisition of 

the terminological apparatus of the 

learnt discipline we can hope that the 

task defined in the standard of general 

primary education (second genera-

tion) will be fulfilled, and speech 

would become a means of develop-
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ment of intellectual activity and a ba-

sis for the formation of communica-

tive learning actions. 
 

References 

1. Azimov, E. G. Slovar' 

metodicheskikh terminov / E. G. Azimov, 

A. I. Shchukina. — SPb. : Zlatoust, 2002. 

2. Vavrenchuk, N. A. Spetskurs 

«Formirovanie matematicheskoy rechi 

mladshikh shkol'nikov» v sisteme profes-

sional'noy podgotovki uchiteley na-

chal'nykh klassov / N. A. Vavrenchuk // 

Metodologiya, teoriya i praktika 

estestvenno-matematicheskogo i pedagog-

icheskogo obrazovaniya. : sb. materialov 

Mezhdunar. nauch.-prakt. konf. (Brest, 

15—17 maya 2007 g.). — Brest : Izd-vo 

BrGU, 2007. 

3. Voronina, L. V. Razvitie ma-

tematicheskoy rechi mladshikh shkol'ni-

kov / L. V. Voronina // Filologicheskoe 

obrazovanie v period detstva : materialy 

Vseros. nauch.-prakt. konf. (17—18 apr. 

2015 g., Ekaterinburg). — Ekaterinburg, 

2015. 

4. Davydov, V. V. Teoriya 

razvivayushchego obucheniya / 

V. V. Davydov. — M. : INTOR, 1996. 

5. Drozd, V. A. Metodika na-

chal'nogo obucheniya matematike / 

V. A. Drozd. — Minsk : Vsetka, 2007. 

6. Kak proektirovat' universal'nye 

uchebnye deystviya v nachal'noy shkole: 

ot deystviya k mysli : posobie dlya 

uchitelya / pod red. A. G. Asmolova. — 

M. : Prosveshchenie, 2011. 

7. Kraynpok, V. N. Rechevoe 

razvitie mladshikh shkol'nikov / 

V. N. Kraynpok // Nachal'naya shkola. — 

1984. — № 3. 

8. Leont'ev, A. N. Izbrannye 

psikhologicheskie proizvedeniya. V 2 t. 

T. 2 / A. N. Leont'ev. — M. : Pedagogika, 

1983. 

9. Menchinskaya, N. A. Problemy 

ucheniya i umstvennogo razvitiya 

shkol'nika / N. A. Menchinskaya. — M. : 

Pedagogika, 1989. 

10. Mikulina, G. G. Uchimsya 

ponimat' matematiku / G. G. Mikulina. — 

M., 1995. 

11. Rubinshteyn, S. L. Osnovy ob-

shchey psikhologii. V 2 t. T. 1 / S. L. Ru-

binshteyn. — M. : Pedagogika, 1989. 

12. Ruchkina, V. P. Differentsiro-

vannye zadaniya po matematike dlya na-

chal'nykh klassov / V. P. Ruchkina ; Ural. 

gos. ped. un-t. — Ekaterinburg, 2002. 

13. Ruchkina, V. P. K voprosu o 

razvitii matematicheskoy rechi uchash-

chikhsya nachal'noy shkoly / V. P. Ruch-

kina, N. A. Shporteeva // Obrazovanie i 

detstvo XXI veka : mater. mezhdunar. ped. 

chteniy. — Ekaterinburg : UGPPU, 2004. 

14. Fridman, L. M. Psikhologo-

pedagogicheskie osnovy obucheniya ma-

tematike v shkole / L. M. Fridman. — 

M. : Prosveshchenie, 1983. 

15. El'konin, D. B. Izbrannye psikholog-

icheskie trudy / D. B. El'konin. — M. : 

Pedagogika, 1989. 

 


