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Abstract

Relevance. The research's relevance is due to the need to explore optimal ways to improve the education of pupils
in mathematics for the formation of mathematical literacy, by independently solving text-based tasks in
mathematics regardless of the orientation of their interests and the chosen specialty.

Purpose. The purpose of the article is the characterization of methodical conditions conducive to teaching pupils to
solve mathematical tasks on their own.

Methodology. The methodology of the research consisted of the use of a set of theoretical methods (general
scientific, specific-scientific), which allowed processing of the scientific literature, distributing the information array,
studying and clarifying terms and concepts, and structuring the collected information. And empirical methods —
interviews and sociological surveys with teachers and experts in the field under study. The participants in this study
were 70 primary school mathematics teachers in 2-5 grades.

Results. The article analyzes the process of the collaboration between teacher and students during solving
textual problems in various ways, which allows students to form not only knowledge and skills on the relevant issue,
and also to develop such elements of mathematical literacy as logical thinking and form a literate mathematical
language.

Conclusions. The study's applied value is that the main points, factual materials, and conclusions can be used in the
school system by teachers, methodologists, and research educators to develop recommendations for improving the
teaching of schoolchildren's autonomy in solving text-based problems in mathematics.
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Introduction

Education aimed at developing students' abilities has
become an inescapable trend in world education. Creation
an enabling environment to receive a quality education for
all citizens of the country and, through it, their intellectual
development, is a significant duty that continues to be
topical but still unresolved. And it is generally known that
the "learnedness" of man and the level of his intellectual
development is not synonymous [1]. Improving the quality
of mathematical education of students an idea occurred
along with an external independent evaluation of the
achievements of graduates of schools to begin to
implement the test of general learning competence by
introducing the solution of text-based problems with a
practical focus. In school learning in mathematics classes,
problem-solving takes a special place, because it forms and
develops the skills and competencies necessary to achieve
subject and meta-subject results. Also, the theoretical
material of the topic that was studied is assimilated and
consolidated. Through the varied use of problems, there is
a need to pay a lot of attention to learning "problem-
solving", but, nevertheless, one of the dominant methods
of learning is to show how to solve different types of
problems [2].

The problem of improving students' abilities to solve
text-based mathematical problems has always been the
most difficult. In the contemporary conditions of
development of the information society, when the amount
of information analyzed and assimilated by individuals has
significantly increased, including students of general
education schools, the need to develop conditions
conducive to improving student learning to solve text-
based problems. One such approach may be the proposed
technology for solving text problems using standard
heuristic algorithms relative to a particular category of
textual mathematical problems. Note that the text
mathematical problem occupies a special place in the
training programs because it is the application of the
mathematical knowledge earned in different life situations.
Often in primary school instead of textual mathematical
problems using the term "plot problem" - a mathematical
problem, which describes a particular life story, namely the
quantitative side of real processes, phenomena, and
situations, and it is required to find the wanted value from
the data in the problem of quantities and the connections
between them. They act as a didactic means not only of
education, and developing pupils but also of education [3].
And one of the main components of the lesson's
educational aspect is mental education. It is necessary to
clarify that learning to solve text-based problems is an
organized interaction between teacher and pupil, the
purpose of which is to form the capacity to understand and
solve different types of problems.

The generalized ability to solve problems consists of
knowledge about the problems, structure, process, stages
of their solution, and methods of solving; and also of the
ability at certain stages to implement the necessary method
and technique for achieving the result. That is to say, in
order to learn how to solve problems of certain types,
pupils need to know about the types of problems, and

methods of solving them, and to develop the ability to
identify tasks of appropriate types for using the required
variant of problem-solving. If consider the problem as the
goal of learning, then the students as a result of its correct
solution learns the concept of the problem, structure,
components, process of solving, methods of working with
the text of the problem, methods of solving individual
types of it, and general methods of finding solutions [4]. In
the learning process, the same problem performs different
functions. It depends on its role in learning. Among the
problems in math, particular attention should be paid to
those that provide practical exposure to teaching and using
mathematical methods in the process of solving problems
for educational and practical purposes [5]. It is very
important to learn to apply mathematical knowledge and
skills to the mastery of other subjects and to use the
information received in everyday life.

The goal of the research is to substantiate methodical
conditions conducive to teaching schoolchildren to solve
textual problems in mathematics on their own.

Literature Review

N.B. Istomina [6] dealt with the problem of learning to
solve text-based problems. The professor came to the
conclusion that the question of how to teach schoolchildren
to connect in a text problem between the desired and the
data, and accordingly how to choose and perform
arithmetic steps, to solve the problem using various
methods and forms. The concept of "textual problem" was
the object of the research by G.P. Bevz and V.S.
Kuzmenko [7], and S.O. Skvortsova [8]. By text problem
authors mean the natural language requirement to find an
unknown number or a value of some quantity based on
these connections between numbers. Note that S.O.
Skvortsova [8] in the case of individual independent work
involves solving the problem of each student separately
and mentions that independent problem solving is almost
always a creative process for students, so it is important
that these ones, who still find it difficult to work without
help, solved problems "semi-independently". The teacher
A.A. Korabtseva [9] in the works makes conclusions that
the methodical system of teaching schoolchildren to solve
textual problems is built on a set of five interrelated
components: purpose, content, methods, organizational
forms, and means of teaching. The purpose of teaching in
the author’s methodical system is to develop the skills of
younger pupils to solve textual problems, which are
manifested in the ability of students to successfully solve
the problem of any mathematical structure in the primary
course of mathematics.

In the work of S.M. Gorsky and 1.V. Parukevich [3]
students are taught to solve text problems at all levels of
general and secondary education. They describe the
following steps of learning to solve text problems are
executed in primary school: propaedeutic and solving basic
problems. The next step of the problem-solving practicum
involves the introduction of new types of tasks and new
methods of problem-solving. Looking at international
research, it can be concluded that the connection between
reading and mathematics has been explored by M.K.
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Lerkkanen et al. [10] at the international level in young
children. The researchers conducted a long-term study of
schoolchildren who had six examinations in mathematics
and reading in the first and second years of primary school.
The results showed that mathematics and reading
understanding were strongly related during both years of
study. U. Leppanen et al. [11] found that preschool
children’s ability to score predicted their reading skills,
word chain reading, and comprehension skills in fourth
grade.

It should also be mentioned that the document of the
National Council of Mathematics Teachers "The Main
Directions of Mathematics Curricula" defines that the
solution of problems remains a key topic. Although there
has recently been much literature on best practices for
solving problems in math [12; 13], no current information
has been found on how primary school teachers solve
mathematical problems for their students. This information
keeps the idea that government compulsory mathematics
grades in primary school include verbal tasks that require
reading rather than computational skills. In addition, there
is currently little information on how teachers assess
students' difficulties with textual tasks. At the same time,
the theoretical analysis of scientific sources demonstrates
that methodical conditions conducive to the improvement
of teaching schoolchildren to independently solve textual
problems in mathematics were not the subject of special
scientific research, which makes the problem relevant for
further research.

Materials and Methods

Substantiation of methodical conditions conducive to the
improvement of the teaching of schoolchildren for the
independent solution of text-based problems in
mathematics is carried out based on complex theoretical
and empirical research methods. To achieve the purpose of
the work, such theoretical methods were used: general
scientific — analysis, synthesis, comparison, generalization,
and systematization — for the development of scientific
literature on the problems of teaching schoolchildren to
solve individually textual problems in mathematics with
the distribution of a massive of information on the
directions of scientific research; concrete scientific —
method of terminological analysis, which allowed the
study and clarification of terms and concepts ("textual
task", "solution method"); system analysis, which made it
possible to establish connections between the elements of
improving the education of schoolchildren as a holistic
phenomenon; methods of system-structural and structural-
functional analysis to determine factors, functions and
structural components of methodical conditions conducive
to the improvement of training.

Empirical methods — discussions, and e-mails with
teachers and specialists in the field under the study.
Especially, the study was conducted at the Postgraduate
Teacher Training Institute, where hundreds of teachers
attend classes, seminars, and meetings. Questions have
been developed on the attitudes and practices of primary
school teachers regarding the ability of their pupils to
perform verbal tasks. The study involved 70 primary
school mathematics teachers in grades 2-5. It was decided
to limit the study to the second to fifth grades, as the first-
grade students were not often given the textual tasks to

solve, and the students above the fifth grade were enrolled
in secondary schools with departmental mathematical
classes. The educational levels of the teachers who
participated in the study included 43 bachelor’s degree
teachers and 37 post-graduate or master’s teachers.

The data were collected through an interview in which
the interviewer completed a standard protocol. Using the
interview protocol and a series of open questions allows
the interviewer to obtain both quantitative and qualitative
data. A teacher interview guide has been developed,
consisting of a protocol of interviews and available
questions that meet the study's objectives. The completed
interview guide was examined by two professors in the
field of education and two primary schoolteachers who did
not participate in the study, who examined the guidelines
and questions for clarity and completeness. Based on their
feedback, all dichotomous or unclear questions were
deleted or rewritten. The final version of the Interview
Guide contained the protocol of 11 open questions. It
should be declared that accuracy was maintained when
asking questions during interviews with participants. A
total of 70 primary school teachers were interviewed
individually. After that, a content estimation of the
transcripts of interviews with teachers was conducted to
identify common features and trends. To summarize the
results, a list of categorical areas related to the solution of
textual problems in mathematics, which are related to the
research questions:

- teachers' views on students' difficulties;

- teachers' views on the causes of students' difficulties;

- the forms of teaching in the classroom when solving
text-based problems in mathematics;

- teaching methods that improve the teaching of
mathematics text-based problems.

Teacher Interview Questions:

1. Describe the difficulties your students experience in
solving text mathematics problems.

2. How important is the ability to solve text problems
for your students?

3. How do you think is the reason for their difficulties
in solving text-based problems?

4. How do you feel about learning to solve text
problems?

5. How would you evaluate your success in teaching
students to solve text-based problems?

6. What forms of learning do you use when learning to
solve text problems?

7. Where did you learn it?

8. What methods do you teach students for solving text-
based problems?

9. Where did you study them?

10. What do you consider to be the best method of
teaching text-based problem-solving?

11. Has the emphasis on learning to solve text-based
problems changed in the last few years? Explain what
exactly.

Results

In order to verify the theoretical provisions, which are
formulated as a list of categorical areas concerning the
solution of textual math problems, interviews and
sociological surveys of teachers and specialists in the
research sphere were conducted. To determine the
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indicators of the categorical areas that are interesting to us
it is necessary to clarify and form the study term, namely
"text-based problem". Authors note that there is still no
commonly accepted interpretation of the concept of
"problem". In a wider sense, a problem means some
situation that requires human analysis and further
solutions. The textual problem means a description of the
situation in natural and mathematical language with the
requirement to quantify a component of this situation (to
determine the numerical amount of some quantity by the
known numerical amounts of other quantities and the
connections between them), either to determine the
presence or absence of some connection or to find a
sequence of necessary steps [13]. It is also important to add
that pupils experience difficulties in solving text-based
problems. The following discussion will be devoted to the
study of students' complications, causes of complications,
forms, and methods of teaching, which are used to solve
math text problems.

The results of the interviews with teachers in grades 2-
5 were tabulated and compared. Not all interview questions
were presented in the tables, but only those that are directly
related to the pupils' solutions to text mathematics
problems. Table 1 includes an analysis of the responses of
teachers to the first question of the Interview Guide on the
difficulties their students experience in solving text math
problems. Most teachers mentioned more than one reason
for their students' difficulties. Almost half of the teachers
(45%) noted that solving text problems is difficult for
students because they find it difficult to perceive and
comprehend the text problem. The frequent difficulties
mentioned in the answers are the inability of the pupils to
compose a plan to solve the problem (35%) and the lack of
vocabulary (13%). In contrast to it, only one teacher
indicated that calculation is a problem. This is a worrying
trend, as most students have difficulty understanding rather
than calculating. This leads to the conclusion that students
have slightly developed logical and critical thinking.

Table 1. Pupils' difficulties noted by teachers

Difficulty Grade 2 Grade 3 Grade 4 Grade 5 Altogether %
Perception and comprehension 7 15 11 10 43 45
Drawing up the plan 7 9 10 7 33 35
Vocabulary 2 4 4 2 12 13
Supportive knowledge 0 0 1 2 3 3
Logic determination 0 1 0 1 2 2
Calculations 0 1 0 0 1 1

Table 2 presents an analysis of teachers' responses to
question 3 of the Interview Guide, and their views on the
reasons for students' difficulties in solving textual math
problems. As in Table 1, most teachers mentioned more
than one cause of their students' difficulties. As can be seen
from Table 2, the responses that contained the causes of
students' difficulties were divided into four main
categories: traditional testing (29 percent), text difficulties

(24 percent), previous teachers (17 percent), and pupil
factors (15 percent). Family factors (9 percent), the school
curriculum (3 per cent) and teacher training (3 percent)
were the least mentioned causes of pupils' difficulties. It
follows that a strong generalization of problems in testing,
which is created for the average student, though
differentiated, does not take into account all individual
features.

Table 2. Reasons for pupils' difficulties noted by teachers

The cause of difficulty 2 grade 3 grade 4 grade 5 grade Altogether %
Traditional testing 4 11 10 12 35 29
Text complexity 3 5 8 11 28 24
Previous teachers 2 5 5 8 20 17
Student factors 3 5 6 4 18 15
Family factors 3 3 2 3 11 9
School program 1 1 0 2 4 3
Teacher preparation 1 1 0 1 3 3

Table 3 presents an analysis of teachers' responses to
their methods of education in the classroom. The analyzed
data were obtained from responses to questions 4, 5, and 6
of Interview Guides on what forms of education of text-
based problems teachers use in practice and what they
consider to be the best. Some teachers reported several
forms of classroom education. The teachers named seven
of the most popular forms they use in the classroom to
teach textual problem solving, with the answers slightly

varying by level of learning. The most frequently
mentioned method was problem-solving (37 percent);
group work (21 percent) and interactive education (19
percent) were also mentioned as classroom methods. The
rest were used by teachers but to a lower extent. It should
be appointed that the use of independent forms of work in
mathematics classes educators teach students to develop an
independent solution to problems that can later be
transferred to life situations.

Table 3. Forms of teaching used by teachers

Forms of work Grade 2 Grade 3 Grade 4 Grade 5 Altogether %
Independent work 6 8 8 8 30 37
Group work 3 4 5 5 17 21
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Interactive work 3 5 4 4 16 19
Frontal 3 3 2 2 10 13
Pair work 4 1 5 6
Collective 1 1 2 2
Situational modeling 1 1 1

An analysis of teachers' responses to question 8 of the
Interview Guide on how learners are taught to solve text
math problems is given in Table 4. Many teachers reported
that they teach more than one student. Note that the most
common method reported by teachers was the training of
students in synthetic and analytical (21%). Remark that
these are two separate methods, but they can be taught
together, and Table 4 is presented as one because analysis

and synthesis make up one analytic-synthetic method of
problem-solving. This method is wused more for
understanding the problem, and it is not suitable for solving
complex problems with a large number of unknowns. The
method is often used to solve the problem by simplifying
and solving its parts. Having solved these subproblems,
and after having connected to the original problem, having
already received the results.

Table 4. Methods used to solve text-based problems

Strategy Grade 2 Grade 3 Grade 4 Grade 5 Altogether %
Synthetic-analytical 11 12 9 7 39 21
Algebraic 5 9 11 11 36 19
Arithmetic 4 10 11 10 35 19
Logical 7 10 8 6 31 17
Modeling 1 4 6 4 15 8
Practical solution 1 5 2 8 4
Tabular 1 3 2 2 8 4
Working backward 2 1 2 5 3
Combined 2 1 1 4 2
The path of trial and error 1 3 4 2
Solve from the simple 1 1 2 1

Algebraic (19%), arithmetic (19%), and logical (17%)
were also the three methods learned when solving text
problems in mathematics. The algebraic method is the
translation of a problem’s plot into a mathematical
language by creating a mathematical plot model, knowing
the dependencies between the variables, solving a problem
within a mathematical model, interpreting the result into a
plot, and formulating an answer. The arithmetic method is
to reduce to one, the exclusion of the unknown,
proportional division, similarity, etc. The arithmetic
method among other methods of solving text problems is
of great significance. This method of problem-solving
develops logical thinking, flexibility, and originality, and
forms the mental qualities of the pupil.

Discussion

This study was conducted to specify what conditions
contribute to improving the teaching of students to solve
textual problems in mathematics individually. For that, you
should comprehend difficulties, as teachers believe,
students are experiencing difficulties in solving text math
problems, and what are the reasons for these difficulties.
The study also analyzed the forms of classroom learning
and the methods used to encourage students' success in
solving textual problems in mathematics. The results
received in response to the first question of the research,
concerning teachers' views on the difficulties their students
face in solving textual math problems, showed that almost
half of the teachers believe that their students have
difficulty reading and understanding the problems. Remark
that the teachers offered this explanation for their students'
difficulties: "It’s reading. Just the ability to read and
understand words, vocabulary, mathematical problem

terms". In contrast to it, only one teacher answered that
calculation is a problem. This is consistent with students'
ability to read and understand, the mathematical text of the
problem is necessary before students can apply
mathematical skills [14; 15]. Especially, it can be
concluded that reading in math classes is a complex
combination of words, numbers, letters, symbols, and
sometimes graphics. D.J. Hoff [16] found that few reading
students experience difficulties in math classes due to their
inability to learn, limited language proficiency, or lack of
direct reading skills.

The results of the analysis of difficulties in solving text-
based math problems among students show that they do not
like to read extremely long problems. When they don’t
understand the problem, they prefer to make hypotheses
without having any mathematical thinking. Students lack
interest in solving mathematical problems because they are
too long and complicated, which does not motivate to solve
them. It also confirms that the reason why students do not
solve mathematical problems correctly is that they lack an
understanding of the rules and decision principles.
Calculation and understanding skills are also lacking.
Consequently, they cannot correctly interpret the meaning
of the problem's condition and do not see the small details
[17; 18]. The second categorical areas concerning the
solution of text problems were teachers' views on the
causes of students' difficulties. It was found that the
answers, which examined the causes of students'
difficulties, were divided into four main areas: testing, text
difficulties, previous teachers and factors related to the
student. Many teachers declared that the content of the tests
had changed significantly in recent years; and reported:
"All math tests now involve reading". In the transcript of
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the interview, these answers were found: "Previously, the
perimeter in the test was a problem for measuring the area.
Now it is a text problem in the test".

The second most important reason given by the
teachers for the difficulties of the students was the text of
the problems. The difficulties associated with the texts
relate to the words and context used in problems from
textbooks or other teaching materials that schoolchildren
had to solve. Many teachers' responses mentioned that the
problems were not real and did not relate to the experience
of their students. The second aspect of the difficulty of the
text was that the problems that the students had to solve
were problematic and often included more than one step.
Which made the tasks more difficult. In this context, it can
be concluded such an explanation that students do not read
the problem carefully to understand that it consists of two
steps. They just do what they see first, and they don’t think
about what the real question is. Another frequently cited
cause of students' difficulties was the teaching of previous
teachers. Interviewer responses indicated that students had
a weak base because previous teachers did not teach the
basics properly. Teachers with long experience reported
that in the fourth grade when students move to two-step
tasks and simply do not understand them. What happens is
what happens in the first and second grades. Students learn
keywords, and then they "cling" to them. This thesis is in
line with the conclusions of Y.P Xin and D. Zhang [19],
which found that students often cannot transfer skills
acquired in simple tasks to more complex.

It is worth noting that one of the findings of the
teachers' responses to their pupils' difficulties and the
reasons for these difficulties was that many of the teachers'
frustrations were almost completely due to factors beyond
their control (e.g., school curriculum/textbooks, previous
teachers). This coincides with research by E. Bingolbali et
al. [20], which shows that teachers tend to mostly associate
learning difficulties with reasons related to students.
Teachers do not always pay attention to pedagogical
reasons in explaining these difficulties. Despite the fact
that teachers pay little attention to epistemological reasons,
which can sometimes hinder the education of
schoolchildren, these reasons independently or sometimes
with pedagogical ones, psychological and methodological
can be the bases of difficulties in teaching pupils.
However, it seems that teachers ignore (or perhaps even do
not know) the fact, taking into account the reasons for
students' mathematical difficulties .

The results of a study on the third question, which
concerned what forms teachers thought they used in a
classroom to teach students mathematical textual
problems, showed that teachers named seven different
forms, that they use in the classroom for problem-solving
training, with the answers slightly changing by class. The
most commonly mentioned practice was students' self-
solution of text problems, which was often directed as the
result of a teacher’s modeling of problem-solving
strategies, but the teachers did not indicate the number of
examples demonstrated or the regularity of the previous
simulation. Other forms reported are frontal and group
forms of classroom work. The frontal work of the teacher
with the class is used in acquaintance with the tasks of a
certain type or kind, and after independent and group work
of students on the problems. During independent work,

differentiation of learning is carried out by choosing the
frequency of assistance to students or differentiation of
tasks to ensure their complexity. The proposed method of
teaching schoolchildren sets text tasks, this is teaching the
translation of a task with natural speech into a
mathematical task, by modeling a task situation.

It is worth mentioning the fact that neither group nor
frontal learning can be considered new ideas when learning
to solve text problems. These data indicate that most
primary school teachers do not use the forms and methods
that have been researched and demonstrated a positive
effect. For example, a study showed the positive use of
interactive means in solving problems [21; 22]. The
frequent use of written work by teachers in teaching the
solution of textual problems was found, which is consistent
with the results of research on the use of written work by
teachers of mathematics in math classes. It is important to
remark that teachers in the lower and middle classes used
written papers to teach to solve textual problems, and this
was a frequent educational activity [23]. However, the
forms of mathematics education have not changed
significantly for more than two decades [24-26].

The fourth question of the study concerned specific
teaching methods and strategies to improve the teaching of
textual math problems that teachers teach their students. It
was found that most teachers taught more than one method
to students, but the most popular method noted by teachers
was to teach students the synthetic analytical method. The
synthetic analytical method is quite popular with teachers,
as it is easy to understand and does not cause any
difficulties for students [27; 28]. This method of solution
comes not from the condition of the task, but from its
demand, and the main issue. When solving text tasks with
this method, you need to ask: "What do you need to know
to answer the question of the problem?". Consequently, in
order to answer the question, it is necessary to know the
conditions of problems and take into account the
dependencies that connect them to the desired value. The
analytical method is particularly suitable for solving new
problems. It is based on the learner’s ability to reason and
promotes the development of productive, logical, and
functional thinking [29-31].

This thesis coincides with the study of D.H. Jonassen
[32] on problem-solving strategies. The scientist found that
synthetic and analytical methods were common in
classrooms where students were successful in solving
problems. It has been determined that the solution of
textual problems is a complicated process of mental
activity of a student, which is aimed at transforming the
object described in the content of the task into the
resolution of the polarity between the condition and the
requirement of the task. It was found that algebraic,
arithmetic, logical, and modeling methods were among the
five most used methods in solving text problems [33]. It is
important to cite that in the algebraic method the following
skills are formed for pupils: introduction of the unknown;
performance of actions of addition and subtraction of the
unknown; performance of actions of multiplication and
division of the unknown; recording of dependence between
the quantities; solution of systems of equations and
systems of inequalities; selection of values unknown by the
condition of the problem; making equations with
parameter by the condition of the problem, etc. [34]. The
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focus of the improvement of student's individual work
should be on understanding the stages of problem-solving.
The complete scheme includes the following steps:
explanation and understanding of the condition;
composing the conditions; solution; examination; writing
the answer; analysis of the problem solution [35].

It was found that a conducive condition for improving
the teaching of students to unassisted solving text-based
problems is an education system that makes it possible to
increase the activity of pupils, diversify and enhance the
quality of education [32; 36]. For instance, these are
problems aimed to improve the analysis and synthesis,
problems to compile a subject on the given grounds:
formulating a problem according to the model; formulating
a model according to the problem. Therefore, improving
the education of students to independently solve text
problems is a complex and long-term process that requires
using of various techniques, forms, and methods. Using
different methods of solving text problems, and a variety
of forms of work in the classroom, help to improve the
quality of successful learning of the material for
schoolchildren [37]. It is also worth considering such
aspects as  mathematical  motivation,  personal
predispositions, and individual differences. Studying more
closely what mathematical skills are lacking, will allow for
timely intervention and possibly correct the situation and
prevent more serious problems in further training.

Conclusions

Through the research, it can be conclused, that conditions
are conducive to improving the student's learning to solve
textual problems on their own, the following: well-chosen
forms of education; the presentation of material from
simple to more complex; teaching relevant and effective
methods for solving text-based problems. Also at the
consummation of a certain topic of study, consolidating the
material should be with the pupils to make a text problem
on their own. Independent work of students should be
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accompanied by the use of posters with reference notes, or
to make tables and diagrams on already solved tasks. With
the autonomous solution to textual problems, it is crucial
to organize the work of students with a text task so that
each student was provided with the text. The most effective
will be the use of ready-made groups of tasks or pre-printed
material. Let’s add that students should be given the
opportunity to use different problem-solving options to
help them understand the solution to any text problem.
Students' preferences mostly depend on what the teacher
taught them in the classroom. Therefore, teachers should
also be aware of which methods are appropriate for
different tasks.

Undoubtedly, the role of the teacher in the correct
organization of independent activities of pupils in solving
problems is enormous. If the learning process is successful
for different pupils on their own, they can successfully
move from one type to another during the course. The
effectiveness of the autonomous solution can be easily
determined after the cycle has passed through certain
problem types or throughout the course. Potentials for
further research may include studies that raise questions
about the real practices of teachers in the classroom and the
extent to which they coincide with those reported by
teachers. And in addition to the need for information on
how teachers work in the classroom, the whole field of
textual math teaching seems to be a productive ground for
future research.

Acknowledgements
None.

Conflict of Interest
None.

[1]  Nguyen L, Duong T. Problem-solving capacity of students: a study of solving problems in different ways. Int J

Engineer Sci. 2016;5:60-63.

[2]  Isaeva ZI. A technique for teaching the solution of text problems by compiling equations. Ped. 2021;1:82-85.
[3]  Gorsky SM, Parukevich IV. Methods of teaching mathematics. Gomel: Francisk Skorina Gomel State University;

2015.

[4]  Stefanova NL. Methods and technology of teaching mathematics. Moscow: Drofa; 2010.

[5] DiNapoli J, Miller EK. Recognizing, supporting, and improving student perseverance in mathematical problem-
solving: the role of conceptual thinking scaffolds. J Math Behav. 2022;66:267-288.

[6] Istomina NB. Methods of teaching mathematics in elementary grades. Moscow: Academy; 2010.

[7]
[8]
[9]

Bevz GP, Kuzmenko VS. Conducting methodological approaches to the students of mathematics in the specialized
school. Math Sch. 2010;1-2:3-7.

Skvortsova SO. Teaching methods for solving plot problems in primary school: educational and methodological
guide for students in the specialty. Odesa: Abrikos-Company; 2011.

Korabtseva AA. Development of logical-mathematical features of learning cob classes in different types of
activities. In: Modern Technologies for the Formation of Logical and Mathematical Competence in Children of
Preschool and Young School Age (pp. 168-172). Zhytomyr: Levkovets; 2015.

[10] Lerkkanen MK, Rasku-Puttonen H, Aunola K, Nurmi J. Mathematical performance predicts progress in reading
comprehension among 7-year-olds. Euro J Psychol Educ. 2009;20(2):121-137.

[11] Leppanen U, Niemi P, Aunola K, Nurmi J. Development of reading and spelling Finnish from preschool to grade
1 and grade 2. Sci Stud Read. 2012;10:3-30.

[12] Cifarelli V, Sheets C. Problem posing and problem solving: a dynamic connection. Sch Sci Math. 2013;109:245-

246.

958



[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]

(23]
[24]

[25]
[26]
(27]

(28]

[37]

Methodical conditions which are conducive to improving the education of pupils to solve...

Edens K, Potter E. How students "unpack" the structure of a word problem: graphic representations and problem
solving. Sch Sci Math. 2011;108:184-196.

Nguyen L, Phuong C, Duong T. The investigation of the problem-solving capacity of primary school students: a
case study. Schol Bull. 2016;2(11):609-612.

Cafolla L. Using mathematics to solve practical problems? It’s elementary, 2021. https://cutt.ly/yCn8hnX.

Hoff DJ. Reading mastery is new requisite for solving math. Educ Week. 2001;21(14):1-2.

Phonapichat P, Wongwanich S, Sujiva S. An analysis of elementary school students’ difficulties in mathematics
problem solving. Proced — Social Behav Sci. 2016;116:3169-3174.

Winnie WLCh, Kwan JL. Pathways to word problem solving: the mediating roles of schema construction and
mathematical vocabulary. Contemp Educ Psychol. 2021;65:25-36.

Xin YP, Zhang D. Exploring a conceptual model-based approach to teaching situated word problems. J Educ Res.
2009;10(6):427-441.

Bingolbali E, Akkoc H, Ozmantar MF, Demir S. Pre-service and in-service teachers’ views of the sources of
students’ mathematical difficulties. Int Electron J Math Educ. 2011;6(1):40-59.

Kosko KW, Wilkins JL. Mathematical communication and its relation to the frequency of manipulative use. Int
Electron J Math Educ. 2010;5(2):79-90.

Guner P, Nur Erbay H. Prospective mathematics teachers’ thinking styles and problem-solving skills. Think Skill
Creat. 2021;40:178-185.

Salah J. Some remarks and propositions on riemann hypothesis. Math Statist. 2021;9(2):159-165.

Salah J, Rehman HU, Buwaiqi [A. Inclusion results of a generalized mittag-leffler-type poisson distribution in the
k-uniformly janowski starlike and the k-janowski convex functions. Math Statist. 2023;11(1):22-27.

Cherniha R, Serov M. Nonlinear systems of the Burgers-type equations: Lie and Q-conditional symmetries,
Ansitze and solutions. J Math Anal Appl. 2003;282(1):305-328.

Mazakov T, Wéjcik W, Jomartova S, Karymsakova N, Ziyatbekova G, Tursynbai A. The stability interval of the
set of linear system. Int J Electr Telecommun. 2021;67(2):155-161.

Yakovlev SV, Valuiskaya OA. Optimization of linear functions at the vertices of a permutation polyhedron with
additional linear constraints. Ukr Math J 2001;53(9):1535-1545.

Kondratenko YP, Kozlov OV, Gerasin OS, Zaporozhets YM. Synthesis and research of neuro-fuzzy observer of
clamping force for mobile robot automatic control system. Proceed 2016 IEEE Ist Int Conf Data Stream Mining
Process DSMP 2016. 2016;1:90-95.

Salah J, Ur Rehman H, Al-Buwaiqi I. The Non-Trivial Zeros of The Riemann Zeta Function through Taylor Series
Expansion and Incomplete Gamma Function. Math Statist. 2022;10(2):410-418.

Rehman HU, Darus M, Salah J. Graphing examples of starlike and convex functions of order B. App! Math Inform
Sci. 2018;12(3):509-515.

Shatri K, Kelmendi J. Exploring Perspectives: The Virtual Classroom's Impact on Student Achievement from the
Viewpoints of Both Students and Teachers. J Soc Stud Educ Res. 2023;14(3):236-257.

Jonassen, D.H. 2003. Designing research-based instruction for story problems. Educ Psychol Rev. 15, 267-296.
Salah J. Note on the modified caputo’s fractional calculus derivative operator. Far East J Math Sci.
2016;100(4):609-615.

Piskunov VG, Gorik AV, Cherednikov VN. Modeling of transverse shears of piecewise homogeneous composite
bars using an iterative process with account of tangential loads 2. Resolving equations and results. Mech Compos
Mater. 2000;36(6):445-452.

Arifi F. Stature and its estimation utilizing arm span measurements of both gender adolescents from southeast
region in Kosovo. Sport Sci. 2017;10(1):92-95.

Marije DE, Huijsmans TK, Kroesbergen EH. The cognitive profiles for different samples of mathematical learning
difficulties and their similarity to typical development: evidence from a longitudinal study. J Experim Child
Psychol. 2022;214:2-17.

Lavrentieva OO, Rybalko LM, Tsys OO, Uchitel AD. Theoretical and methodical aspects of the organization of
students’ independent study activities together with the use of ICT and tools. CEUR Workshop Proceed.
2019;2433:102-125.

959



Utepkaliyev et al.

MeToan4Hi yMOBH, 110 CHIPUSAIOTH YIOCKOHAJIEHHIO HABYAHHS YYHIB PO3B'SI3yBaTH KOHTEKCTHI
3aja4i 3 MATEMaTHKH

Cepik YTenkaiies
ATrnpaycbkuii yHiBepcuteT iM. X. JlocMyxamenoBa
060011, mpocniext CtyneHTcbkuid, 1, M. Atupay, Pecniyomnika Kazaxcran

Meiipamryabs Araoun
Hazap06aes [HTenekryanpHa mkona
060097, mpocnekt Enopna, 22, M. Atupay, Pecryornika Kazaxcran

3yasdin KanyzakoBa
ATtmpaycekuii yHiBepcuTeT iM. X. JlocMyxamenoBa
060011, mpocriexkt CtyneHTChkH, 1, M. ATupay, Pecrrybirika Kazaxcran

Toliank AkMyp3ina
Atupaycekuit yniBepcuteT iM. X. JlocMyxamenosa
060011, mpocniext Ctynenrcbkuid, 1, M. Atupay, Pecnyonika Kazaxcran

AHoTaNis

AKTyaJdbHiCTh. AKTYaNBHICTB JOCIIIKEHHS 00YMOBIICHa HEOOX1THICTIO ONTYKY ONITUMANFHUX MUIAXIB YIOCKOHAJICHHS
HAaBYaHHS YYHIB MaTEMaTHKH M1 (HOPMYBaHHSI MaTeMaTHYHOI TPaMOTHOCTI, IUIIXOM CAMOCTIHHOTO PO3B'S3yBaHHS
TEKCTOBHX 3a/1a4 3 MATEeMAaTHKHU HE3aJIC)KHO Bifl CIIPSIMOBAHOCTI X iHTEpeciB Ta 00paHOI CIEIialbHOCTI.

Meta. MeToro CTaTTi € XapaKTepUCTHKAa METOJUYHUX YMOB, IO CIIPUAIOTH HABYAHHIO YYHIB CAMOCTIHHO PO3B'sI3yBaTH
MaTeMaTH4HI 3a/1a4i.

Metoauka. Mertomonoris  JOCHKEHHS TMOJATajla y BHKOPHCTaHHI KOMIUIEKCY TEOPETHYHHX  METOMIB
(3araibHOHAyYKOBMX, KOHKPETHO-HAyKOBHX), IO JIO3BOJMJIO OINpAILIOBaTH HAYKOBY JITEpaTypy, pPO3MOALIUTH
iHpOpMaIiiHIH MacuB, BUBYMTH Ta YTOUHHTH TEPMIHHM i MOHSTTS, CTPYKTYpyBaTu 3i0paHy iH(poOpMarioo. A Takox
eMIIIpUYHI METOJM - IHTEpB'I0 Ta COLIOJOTIYHI ONMHUTYBAaHHS BYMTENIB Ta EKCIEPTIB y NOCHIKYyBaHid ramysi. Y
JIOCIIIKeHH] B3sUTM ydacTh 70 BUMTEIIB MaTEMaTHKHU ITOYATKOBOI IIKOJH y 2-5 Kiacax.

Pe3yabraTn. Y cTaTTi NpoaHayi30BaHO NPOLEC CIiBHpAIll BYMTEIS Ta YUHIB MiJ 4ac pO3B'A3yBaHHS TEKCTOBHX 3ajad
pi3HUME crioco0aMH, MO J03BOJISIE C(OPMYBATH B YUYHIB HE TUIGKH 3HAHHS Ta BMIHHS 3 BiIIOBITHOTO IMUTaHHS, a i
PO3BHHYTH TaKi eJIEMEHTH MaTeMaTHYHOI TPaMOTHOCTI, 5K JIOTIYHE MHCIJICHHS Ta CQOPMyBaTH IPAMOTHY MAaTEMATHIHY
MOBY.

BucnoBku. [Ipuknagne 3Ha4YeHHS MOCTKCHHS MOJSATAaE€ B TOMY, IO OCHOBHI HOJOKEHHS, (QaKTHIHHNA MaTepian i
BHCHOBKH MOXYTh OyTH BUKOPHCTaHi B CHCTEMI IIKUJILHOI OCBITH BUMTEIISIMH, METOANCTAMH, HAYKOBIIMHU-TIEIaTrOraMHt
JUIs PO3POOKH PEKOMEHIAIliil 110JI0 BIOCKOHAJICHHS HAaBYaHHS CaMOCTIMHOCTI IIKOJSIPIB Y PO3B'SI3yBaHHI TEKCTOBUX
3a/1a4 3 MAaTEeMAaTHKH.

KirouoBi cjioBa: Meronuka HaBYaHHS; TEKCTOBI 3a/advi;, CaMoOCTiiHA po0OTa; MaTeMaTH4YHAa OCBITa, METOJUKA
PO3B'A3yBaHHS TEKCTOBUX 3a]1ad.
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