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Abstract.
 
According to the adopted second-generation FSES, universal 

learning actions are to be acquired by students on the basis of all academic 

subjects. It is possible to form logical universal learning actions at the les-

sons of mathematics while teaching problem solving. The analysis of the 

literature in methods has shown that practically no educational system has 

considered the concept “problem” from the conceptual point of view. From 

the conceptual point of view, the problem is a mathematical story about a 

quantitative change of the initial number. This story contains a question, to 

answer which one is to perform an arithmetic operation. The article ad-

dresses one of the approaches to the formation of logical learning actions 

via work on a simple problem. There are two debatable issues in the modern 

methodological literature. The first issue is about the role of problems in the 

course of primary school mathematics, the second is about the approaches 

to teaching problem solving. On the one hand, teaching problem solving is 

considered as the goal of education (the child must learn to solve problems), 

and on the other hand, the process of teaching problem solving is regarded 

as one of the means of mathematical, and specifically logical, and, in gen-

eral, intellectual development of the child. This problem should be solved in 

the context of the thesis of L.S. Vygotskiy, from which it follows that teach-

ing and development form a unity. In our opinion, the decisive role in this 

question is played by the methods of teaching problem solving, which either 

ensure or do not ensure the development of mathematical, and specifically 

logical, thinking. 
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The term “universal learning ac-

tions” (ULA) presupposes the abil-

ity of a subject to realize self-

development and self-perfection via 

conscious and active acquisition of 

new social experience. In psycho-

logical context, the term may be 

defined as a complex of the pupil’s 

actions ensuring their ability to in-

dependently acquire new know-

ledge and skills, including the or-

ganization of this process. 

The following kinds of universal 

learning actions are singled out: 

personal, regulatory, cognitive and 

communicative. 

The given paper dwells on the cog-

nitive UAL, and specifically on one of 

its components – the logical one. 

According to the FSES [12], 

cognitive UAL include the follo-

wing actions. 

● Can formulate problems and 

solve them. 

● Can build up a logical sequence 

of suppositions. 

● Can create oral and written 

utterances. 

● Can structure the information 

obtained in the necessary form. 

● Can choose the most suitable 

method of problem solving for the 

given situation. 

● Can perform the operations of 

seriation and classification, can 

distinguish causative-consecutive 

relations. 

● Can analyze the course and 

method of action performance. 

● Can read reflectively, extracting 

the necessary and throwing away 

secondary information. 

● The skills of analysis and syn-

thesis are well-formed in the child. 

● Can conduct choice and single 

out the necessary information. 

In their turn, universal logical 

actions include the following posi-

tions: 

– analysis of objects with the 

focus on distinguishing qualities 

(significant and non-significant); 
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– synthesis as a process of 

constructing a whole from its parts, 

and specifically in the course of 

independent addition of the missing 

components; 

– choice of foundations and 

criteria for comparison, seriation 

and classification of objects; 

– establishment of correspondence 

to the notion, recognition of objects; 

– establishment of causative-con-

secutive connections, construction 

of a logical train of assumptions and 

proofs; 

– detection of generic features and 

situationally relevant properties. 

The UAL mastered by the chil-

dren ensure acquisition of the key 

competences constituting the basis 

of the learning skills, and of the 

interdisciplinary notions. 

According to the adopted se-

cond-generation FSES, universal 

learning actions are to be acquired 

by students on the basis of all aca-

demic subjects. It is possible to 

form logical universal learning ac-

tions at the lessons of mathematics 

while teaching problem solving. 

The analysis of the literature in 

methods has shown that practically 

no educational system has consid-

ered the notion “problem” from the 

conceptual point of view. 

From the conceptual point of 

view, the problem is a mathematical 

story about a quantitative change of 

the initial number. This story con-

tains a question, to answer which 

one is to perform an arithmetic op-

eration. 

Taking into account what has 

been said above, we can formulate 

the content of the notion “problem”: 

– presence of at least one known 

number; 

– presence of at least one un-

known number; 

– relation between the known and 

unknown numbers which allows 

calculating unknown numbers via 

arithmetic operations. 

In the light of these require-

ments, all problems to be solved in 

primary school classes may be di-

vided into three groups: elementary, 

simple and composite. 

An elementary problem has the 

following significant features: 

– one known number; 

– one unknown number; 

– relation between the known and 

unknown numbers which allows 

finding the unknown number via 

reasoning; 

– is solved logically. 

A simple problem has the fol-

lowing significant features: 

– two known numbers; 

– one unknown number; 

– relation between the known and 

unknown numbers which allows 

finding the unknown number via 

arithmetic operation; 

– is solved by one arithmetic op-

eration. 

A composite problem has the 

following significant features: 

– two or more known numbers; 
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– more than one unknown num-

ber; 

– relation between the known and 

unknown numbers which allows 

finding the unknown numbers via 

arithmetic operations; 

– is solved by more than one 

arithmetic operation. 

The group of simple problems is 

more interesting for research, be-

cause the ability to solve such prob-

lems makes it possible to under-

stand the solution of both logical 

and composite problems. 

There are two debatable issues 

in the modern methodological liter-

ature. The first issue is about the 

role of problems in the course of 

primary school mathematics, the 

second is about the approaches to 

teaching problem solving. 

The first issue aroused discus-

sion in connection with the fact that 

in the second half of the 20
th

 centu-

ry there was a change of paradigms 

in views upon teaching and devel-

opment. There appeared two points 

of view on the role of problems in 

the course of primary school math-

ematics.  

On the one hand, teaching prob-

lem solving is considered as the goal 

of education (the child must learn to 

solve problems), and on the other 

hand, the process of teaching problem 

solving is regarded as one of the 

means of mathematical, and specifi-

cally logical, and, in general, intellec-

tual development of the child. 

This problem should be solved 

in the context of the thesis of L.S. 

Vygotskiy, from which it follows 

that teaching and development form 

a unity. In our opinion, the decisive 

role in this question is played by the 

methods of teaching problem solv-

ing, which either ensure or do not 

ensure the development of mathe-

matical, and specifically logical, 

thinking. 

At present, it is possible to single 

out several approaches to teaching 

problem solving [1; 2; 4; 10; 13; 15]. 

In the 60s of the 20
th

 century, E. 

M. Semenov suggested and tested 

the notional approach to the intro-

duction of the concept “problem” 

[9]. The specificity of his method 

consists in the fact that it rests on a 

correct classification of simple 

problems. It means the following. 

The following problems are giv-

en. 

– There were three apples on the 

plate. Two more apples were put 

there. How many apples are there 

on the plate now? 

– There were three apples on the 

plate. Mother gave one apple to her 

daughter. How many apples are left 

on the plate? 

– Three rabbits were given two 

carrots each. How many carrots 

were given to the rabbits? 

– There were two books on the 

first shelf, and five books – on the 

second one. How many books more 

were there on the second shelf than 

on the first one? 
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– There were six books on the first 

shelf, and two books – on the se-

cond one. How many times more 

were there books on the first shelf 

than on the second one? 

The comparison of the problems 

shows that, in spite of the difference 

in the plot, it is possible to figure 

out common features: 

– two known numbers; 

– one unknown number; 

– the numbers have nominations, 

identical or different; 

– there are words that explain the 

relation between the known and 

unknown numbers of the problem. 

Words in a problem are called 

key words if they help: 

– to identify the group of prob-

lems, 

– to determine the kind of prob-

lem. 

It follows that key words serve 

as a basis for classification of all 

simple problems into groups, and 

their relation to the known and un-

known numbers of the problem – as 

a basis for classification of the 

problems within the group into con-

crete kinds. 

Taking all this into account, we 

can subdivide all simple problems 

into 5 groups. 

Group 1 – problems in which 

there is the key word “vsego” or its 

synonyms. 

Group 2 – problems in which 

there are the key words “vsego”, 

“ostalos’” or their synonyms. 

Group 3 – problems in which 

there are the key words “po”, 

“vsego”. 

Group 4 – problems in which 

there are the key words “na… 

bol’she (men’she), chem”. 

Group 5 – problems in which 

there are the key words “v… 

bol’she (men’she), chem”. 

This classification is shown in 

detail in Figure 1. 

 

Let us denote the known num-

bers in the problem as A or B, and 

the unknown numbers – as X, then 

“KW … → А” should be read as 

“the key word … refers to the 

known number”, and “KW … → 

X” should be read as “the key word 

… refers to the unknown number”. 

We will demonstrate the use of 

such logical actions as analysis, 

comparison and establishing corre-

spondence to the notion on the ex-

ample of the “problem on addition”. 

It is necessary to pass several 

stages in the course of the work. 

1. To introduce the idea about the 

mathematical meaning of the key 

words “vsego”, “stalo”, because 

these words are often used by chil-

dren in their everyday but not math-

ematical sense. 

The following exercises can fa-

cilitate it. 

– Take 2 rods in the right hand, 

and 3 rods in the left hand. Put them 

before you on the table. How many 

rods are there before each of you? 
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It is necessary to do 2-3 similar 

exercises with concrete objects 

(notebooks, pencils, books) attract-

ing attention to the words “vsego”, 

“vmeste”, “stalo”, “v dvukh”. In 

this case, the pupil performs opera-

tions with mobile objects practical-

ly; the teacher stresses the key 

words vocally. Comparing the situa-

tions, the child arrives at the con-

clusion that it is necessary to unite 

the sets of objects in order to find 

the result. 

After this, we can pass on to the 

problems in which it is impossible 

to perform union of the sets practi-

cally, it can be done only mentally, 

but there are also the words 

“vsego”, “stalo”. 

Problem: “There are 5 TVs on 

one shelf, and 1 TV on the other 

shelf. How many TVs are there on 

two shelves?” 

Conclusion: if it is necessary to 

find “skol’ko vsego” (how many), 

we must add the numbers given in 

the problem. 

The key word that helps to 

choose the right operation is intro-

duced in this way. 

2. To figure out the relation be-

tween the key word and the un-

known number of the problem. To 

do this, let us make up a problem 

opposite to the given one. Keeping 

in mind that the notion is introduced 

in grade 2, we must give the pupils 

a detailed instruction. 

We will start work with the 

problem in which it is necessary to 

answer the question “Skol’ko 

vsego?” (How many?). 

Kolya had 5 pencils. Anton gave 

him one more pencil. How many 

pencils did Kolya have now? 

— Who has guessed what op-

eration is used to solve the prob-

lem? 

— The problem is solved with 

the help of addition. 

— Why? 

— The problem question is 

“How many pencils did Kolya have 

now?” 

— Now, let the number of pen-

cils Kolya had be unknown, and the 

number of pencils he will have is 

known; we’ll get the following 

problem: “After Anton had given 

Kolya 1 pencil, Kolya had 6 pen-

cils. How many pencils did Kolya 

have previously? 

— The word “stalo” in this 

problem refers to the known num-

ber 6. 

— Has the operation used to 

solve the problem changed? 

— Yes! We shall solve the task 

with the help of subtraction. 

— Then, if the words “stalo”, 

“vsego” refer to the unknown num-

ber, the problem should always be 

solved using addition. 

At this stage, having solved 2-3 

problems on finding the sum value, 

we compare them and come to the 

conclusion that the problems in 

which the word “vsego” refers to 

the unknown number are called 

problems on finding the sum value. 
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3. Single out the known and the 

unknown numbers in the problem. 

Special exercises on finding 

known and unknown numbers in the 

problem should be done at mathe-

matics lessons. Here is an example. 

Problem: “Sasha picked first 2 

apples, and then 1 apple more. How 

many apples did Sasha pick on the 

whole?” 

— Put the character correspond-

ing to the number of the apples 

picked initially on the demonstra-

tion board. 

— Put the character correspond-

ing to the number of the apples picked 

later on the demonstration board. 

— So these numbers are known: 

2, 1. 

— Put the character correspond-

ing to the number of all apples 

picked by Sasha. Can you do so? 

— If we don’t calculate it, we 

can’t. 

— Why? 

— We don’ know how many 

apples there were. 

— Then this number is un-

known. There two known numbers 

and one unknown number in the 

problem. In order to find it, it is 

necessary to solve the problem. 

It is advisable to give problems 

with insufficient conditions. 

Problem: “Petya cut out some 

stars, and then two stars more. How 

many stars has Petya cut out on the 

whole?” 

— Can the problem be solved? 

— No, as there is only one 

known number in it. 

— Change the problem so that it 

could be solved by adding. 

It might be useful to give prob-

lems with excessive information. 

Problem: “There were two note-

books on the table. One more note-

book was put. There were now three 

notebooks on the table. How many 

notebooks were there on the table 

finally?” 

— What is unusual in the prob-

lem? 

— All numbers are known there. 

— Change the problem so that it 

could be solved by adding. 

4. Define the role of nomination. 

In order to show children that 

nomination also plays an important 

role in the problems on finding the 

sum value, it is useful to give prob-

lems of the following kind. 

Problem: “There are 2 books on 

one shelf, and 5 notebooks on the 

other shelf. How many books are 

there on two shelves?” 

— Can the problem be solved 

by adding? 

— No, there are different names 

– books and notebooks. 

— Change the problem so that it 

could be solved by adding. 

The problem can be also changed 

so that it would contain a general 

word, and in this case the nominations 

will be considered identical. 

Conclusion: If there are two 

known and one unknown numbers 

in the problem, the numbers have 
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identical nominations, and there is 

the key word “vsego” which refers 

to the unknown number, it is a 

problem on finding the sum value. 

Such problems are solved by the 

operation of addition. 

Hence, the analysis of a simple 

problem at the first stage of teach-

ing will take the following form: 

1. Name one known number 

2. What does it mean? 

3. Name the second known num-

ber. 

4. What does it mean? 

5. What is the main word in the 

problem? 

6. What kind does the problem be-

long to? 

7. What operation is this problem 

solved by? 

At the next stage, we introduce 

problems on finding the addendum, 

in which schoolchildren get better 

understanding of the role of the 

relation of the key word to the 

known and unknown numbers of 

the problem. From the point of view 

of teaching methods, this kind of 

problem solving should begin with 

stage 2. 

Similar work is carried out 

while introducing other kinds of 

problems as well. At the final stage, 

problem analysis is performed ac-

cording to the following plan: 

1. What kind of problem is it by 

composition? 

2. Why do you think so? 

3. What kind of problem is it? 

4. Why do you think so? 

5. What operation are these prob-

lems solved by? 

Such approach to the introduc-

tion of the notion of “simple prob-

lem” automatically acquaints the 

child with the rule of establishing 

correspondence to the notion: if an 

object has all significant features of 

the given notion, it refers to this 

notion; if at least one feature of the 

given notion is absent it will be a 

different notion. 

The work on other kinds of 

problems is continued and rein-

forced while solving composite 

problems. 
References 

1. Bantova, M. A. Metodika prepodavaniya 

matematiki v nachal'nykh klassakh / M. A. Ban-

tova, G. V. Bel'tyukova. — M., 1984. 
2. Borodul'ko, M. A. Obuchenie resheniyu 

zadach i modelirovanie / M. A. Borodul'ko, 

L. P. Stoylova // Nachal'naya shkola. — 
1996. — № 8. 

3. Davydov, V. V. Teoriya razvivayu-

shchego obucheniya / V. V. Davydov. — 
M. : INTOR, 1996. 

4. Istomina, N. B. Metodika obucheniya 

matematike v nachal'nykh klassakh : ucheb. 
posobie dlya studentov fak. podgotovki 

uchiteley nach. kl. ped. in-tov, kolledzhey i 

uchilishch / N. B. Istomina. — M. : LINKA-
PRESS, 1997. 

5. Kak proektirovat' universal'nye uchebnye 

deystviya v nachal'noy shkole: ot deystviya k 
mysli : posobie dlya uchitelya / A. G. Asmolov, 

G. V. Burmenskaya, I. A. Volodarskaya [i dr.] ; 

pod red. A. G. Asmolova. — M. : Prosve-

shchenie, 2008. 

6. Kalinina, G. P. Formirovanie obshchego 

priema resheniya zadach / G. P. Kalinina, 
V. P. Ruchkina // Spetsial'noe obrazova-

nie. — 2015. — № 3 (39). — S. 35—45. 

7. Ruchkina, V. P. Kurs lektsiy po teorii i 
tekhnologii obucheniya v matematike v na-

chal'nykh klassakh : ucheb. posobie / V. P. Ru-



57 Special Education. 2018. № 3 

chkina ; FGBOU VO «Ural. gos. ped. 

un-t». — Ekaterinburg, 2016. 

8. Ruchkina, V. P. Metodika matematiki v na-
chal'nykh klassakh : ucheb. posobie / V. P. Ru-

chkina, L. V. Voronina. — Ekaterinburg : Izd. 

Kalinina G. P., 2008. 
9. Semenov, E. M. Logicheskie upra-

zhneniya na matematicheskom materiale. 

Ch. 2 / E. M. Semenov. — Sverdlovsk : 
SGPI, 1975. — 193 s. 

10. Skatkin, L. N. Obuchenie resheniyu pro-

stykh i sostavnykh arifmeticheskikh zadach / 
L. N. Skatkin. — M. : Uchpedgiz, 1963. 

11. FGOS osnovnogo obshchego obrazo-

vaniya [Elektronnyy resurs]. — Rezhim 
dostupa: http://standart.edu.ru/catalog.aspx? 

CatalogId=2589. 

12. Federal'nyy gosudarstvennyy obrazova-

tel'nyy standart nachal'nogo obshchego 

obrazovaniya / ruk. L. I. L'nyanaya. — M. : 
Prosveshchenie, 2011. 

13. Fridman, L. M. Psikhologo-pedagogi-

cheskie osnovy obucheniya matematike v 
shkole / L. M. Fridman. — M. : Prosve-

shchenie, 1983. — 160 s. 

14. Fundamental'noe yadro soderzhaniya 
obshchego obrazovaniya / pod red. V. V. Koz-

lova, A. M. Kondakova. — M. : Prosve-

shchenie, 2009. 
15. Tsareva, S. E. Metodika obucheniya re-

sheniyu zadach / S. E. Tsareva // Nachal'naya 

shkola. — 1998. — № 1. 

 


