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DIAGNOSTICS OF THE FORMATION OF RESEARCH SKILLS
OF PRIMARY SCHOOL CHILDREN IN MATEMATICS LESSONS

The article discusses the problem of the formation of research skills of Primary school students in
mathematics lessons. The relevance of the study is determined based on regulatory documents. In the course
of the study, the essence of the concept of research skills in domestic and foreign studies through the
theoretical method and the advantages of research skills are described. In accordance with the motivational,
substantive and reflexive components of the formation of research skills of primary school students are
selected through diagnostic methods. The results of the empirical study made it possible to comprehensively
diagnose the level of development of students’ research skills for each component. According to the obtained
guantitative data, it was concluded that a formative research stage is necessary due to the low level of
research skills of primary school students. The results of the study provide the following scientifically based
recommendations: systematically introduce problem situations, logical tasks, and tasks of a research nature
into the content of primary school mathematics lessons in order to develop students; develop a system of
methodological tools and tasks for primary school teachers to organize students' research work. This study
offers practical implications for the preparation and continuing professional development of primary school
teachers. Diagnostic data on the development of research skills among primary school students in
mathematics lessons may be incorporated into the educational process of pedagogical universities and
colleges. In addition, the findings can serve as a resource for institutions providing teacher preparation,
retraining, and professional development programmes.
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Introduction

The need for the formation of a fully developed creative and research personality is growing.
One of the reasons for this is the rapid development of modern science and technology, in an era of
increased data flow. In order to quickly adapt to such innovative changes, it is necessary to master
the level of search, research, and logical thinking within the framework of primary education
subjects.

In this regard, the Law of the Republic of Kazakhstan “on education” obliges to increase the
competitiveness of individuals who are concerned about the fate of the country of tomorrow [1].

“State General Obligatory Standards of preschool education, and training, primary, basic
secondary, general secondary, technical and vocational, postsecondary education” [2] and the
curriculum of grades 1-4 of the academic discipline “Mathematics”academic subject [3] define the
main goals and objectives of Education, emphasize the need to creatively apply knowledge, think
critically and, most importantly, form students skills’ to conduct research.

Additionally, the concept of development of preschool, secondary, technical and vocational
education in the Republic of Kazakhstan for 2023-2029 reflects the development of functional
literacy, critical thinking and research skills of students as priorities of the education system [4].

The announcement by the head of State K. Tokayev at the second central Asia-China summit
next year as the “Year of Education and Scientific Research” [5] indicates the need to pay special
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attention to the research work of students in the future and pay special attention to the formation of
their research skills.

And this increases the need for primary school students not only to acquire knowledge, but
also to gain comprehensive experience, to independently set learning goals, to design ways to
implement them, to develop skills to monitor and evaluate their achievements, especially in
engaging in research activities. In this regard, the problem of forming students’ research skills by
solving problems in elementary school mathematics education is highly crucial.

Theoretical studies indicate that certain aspects of fostering research skills in primary school
students have been examined. However, the issue of developing analytical skills in students during
mathematics instruction in primary grades remains insufficiently explored. This highlights the
relevance of addressing the development of research skills among primary school students in
mathematics lessons.

The purpose of the study is to diagnose the formation of research skills of primary school
children in mathematics lessons.

Research objectives: to determine the essence of the concept of “research skill”; to determine
the components, criteria and indicators of the formation of analytical skills in primary school
children in mathematics lessons, to obtain the initial data on the formation of primary school
children in mathematics lessons.

The scientific novelty and practical significance of the work are demonstrated by the diagnostic
assessment of the formation of primary school students' research skills during mathematics lessons,
as well as by the applicability of the research findings in higher pedagogical institutions and
colleges, and in institutes for the training, retraining, and professional development of primary
school teachers.

Materials and research methods

The study was grounded in a theoretical approach that enabled the clarification of key concepts
related to the research topic, an examination of the the importance of research skills development
among primary school students, and a review of relevant scientific literature. Empirical methods
were subsequently applied to examine the research problem in practice, with the collected data
presented in quantitative form. Specifically, the following were used: G.N. Kazantseva's “Studying
Attitudes to the Subject of Research” method, the “Questionnaire for Determining Activity and
Motivation for Learning Mathematics” (Author's Questionnaire), the “Determining Students'
Research Skills” diagnostic chart (based on A.l. Savenkov), the “My Attitude to Research Activity”
questionnaire (modified by Yu.A. Kazimirova), and A.V. Karpov's “Diagnosing the Level of
Reflexivity Development” method. These methods were selected taking into account the
motivational, substantive, and reflexive components of developing students' research skills in
mathematics.

The following data were obtained as a result of a theoretical study of the study:

The concept of “Research” can be viewed as “both scientific work and a type of human activity
aimed at obtaining knowledge, understanding and evaluating the essence, specificity, and patterns
of development of phenomena, as well as searching for opportunities to apply the acquired
knowledge, including in the study of the natural environment” [6].

Research skills are a person’s ability to create new concepts and ideas by collecting data. These
skills include methods, documentation, and interpretation of collected data. The research is
conducted to evaluate hypotheses and disseminate the results in the most appropriate ways.
Research skills are involved with experience [6].

Studies indexed in the Scopus database also addresses the issue of developing research skills
among primary school students. A group of scholars led by Rizayeva examined the potential of
mathematical problems in fostering research skills [7], while Fry, Nakar, and Zorn investigated the
possibilities of an inquiry-based approach in mathematics and the pedagogical challenges associated
with its implementation [8]. Domestic studies have explored the theoretical and diagnostic aspects
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of cultivating a research culture and research skills [9, 10]. While Bapanova and her colleagues
emphasized the need to employ diagnostic methods and criteria in assessing research skills [11],
Lopez Chira empirically examined an educational model aimed at developing the research skills of
primary school students [12]. These studies form the theoretical basis of our research.

Sky Ariella defines research skills as “the ability to find specific information on a certain
topic” [13]. He says that research skills include “the ability to identify the necessary data, find and
formulate the results, and then explain to others”. The author offers 12 much more important
research skills, which include: data collection; analysing information and data from various sources;
searching for information on the internet; writing reports; getting the interviews; planning and
charting; critical thinking; studying the necessary issues; setting time; communication skills; using
your own network; managing; assigning meaning, despite all the big and small information
[13].

Advantages of research skills:

- increases interest: interest — curiosity is the passion for learning new things and a powerful
engine of learning. Inquisitive people are able to listen well and are willing to consider not only
their own ideas and perspectives, but also to the ideas and views of other people. Intrigued
researchers ask many questions that naturally need to be answered and they especially focus on
finding answers to the questions.

- Develops self — awareness: in addition to knowing the subjective opinions of others, it is
crucial to develop research skills, as well as to know the benefits of knowing what research
provides, we get to know many people through our research. From the very beginning of the
research, the benefits we derive from it are reflected in beliefs and attitudes and encourage them to
open their minds to look at others points of view and things.

- Empowering researchers to share their findings.

Providing researchers with a space and platform to present their research and share their results
can be crucial to maintain motivation for future research.

Z.A. Isaeva characterised: “research skills are primarily gnostic and design skills, on the basis
of which one can acquire new knowledge and master new actions”, “teacher’s research skills are the
ability to perform professional teaching activities in new conditions and new approaches and tools,
the ability to apply research methods™ [14]. We believe that, agreeing with the author's opinion, the
solution of educational research tasks for the formation of research skills of primary school students
is implemented within the framework of mathematical and logical thinking, the use of research
methods and techniques.

Studying the above considerations, we formulate a research skill as an automated skill of
students' intellectual and practical abilities necessary for searching, summarising, analysing and
evaluating, demonstrating the results of information.

In accordance with the specifics of the mathematics subject, the main focus is on the deep
assimilation of knowledge by students. Teachers face obstacles in making effective use of their time
for research activities. It also depends on the composition of the research assignments. The study by
K.T. Turalbayeva, G.S. Dzharasova, I.Zh. Zhumatova, G.T. Sagnaeva, and B.K. Asemova notes
that the development of a database of math assignments is a multi-step process. It includes the
stages from the preparation of tasks to verification, correction and approbation [15]. Assignments
for developing research skills are also such a multifaceted process in which it is necessary to take
into account such factors as the student's capabilities, specifics, condition, environment, etc.

Having studied the analysis that is defined as “the development of students’ research skill
through solving problems in teaching elementary school mathematics is a thought process aimed at
thinking, reasoning, comparing, grouping, mastering, searching methods through solving
educational and cognitive research tasks and creative, logical tasks of students”. Thus, an
experiment is conducted to achieve the task of determining the level of developing analytical skills
that are of great importance in the formation of schoolchildren’ intelligence. in mathematics
lessons.
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The purpose of the ascertaining experiment is to determine the initial level of formation of
research skills of primary school students and the process of formation of students' research skills.

Two groups (control and experiment) were taken to carry out experimental work. 63 students
of the 3rd grade of the E. Izatullaev Comprehensive school in Turkestan region was acquired which
was divided into control (31) and experimental groups (32).

During the organization of the exploratory and experimental work:

- the purpose of pedagogical experimental work is defined;

- the requirements for the experiment and the stages of its implementation are determined,;

- the content of the experiment is characterised;

- the composition of the control and experimental groups participating in the experiment is

described,;

- the methods and approaches of determining the level of developing children’s research skills.

To determine the initial level of research skill development, the participants completed a set of
diagnostic tasks.

Diagnostic methods selected in accordance with the components of research skill development
in primary school mathematics lessons are presented in Table 1.

Table 1 — Methods selected by components

Component Methods

1) Methodology of G. N. Kazantseva “study of attitude to the subject of study”
Motivational | 2) “questionnaire for determining educational activity and motivation in Mathematics”
(author's questionnaire)

1) diagnostic card “determining the research skills of students” (according to A. .
Savenkov)

2) questionnaire “my attitude to research activities” (Modification of Yu. a.
Kazimirova)

Reflective Methodology of A.V. Karpov “diagnostics of the level of development of reflexivity”

Content

First, to determine the motivational component, we used the “methodology for studying the
attitude of G.N. Kazantseva to the academic subject”. This methodology is based on the DC section,
in which we conducted research based on the materials of the first 3 sections.

Section | is devoted to writing the subjects that the student likes the most, as well as the
subjects that he likes the most.

Part I

The best of the subjects studied in school:

A. Subjects that I like:

B. subjects that | don't like:

The students “I love mathematics” were selected from two questions. Of the two groups that
participated in the experiment, 56 out of 63 students said “love”, and 7 wrote “dislike”. The
students who answered the question of part | positively were asked questions of part I, “I don't like
mathematics” - of part I1l. In fact, there are 21 questions in both sections, we chose only 11 based
on the age characteristics of younger students and depending on our research problem.

Part 11.

Express your point of view, complete the sentence:

I love mathematics because...

1. It's an interesting subject.

2. | like that the teacher drives well.

3. Everyone needs mathematics.

4. Easy to learn.

5. Teaches you to think.

6. I'm learning observation and intelligence.
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7. My friends love.

8. My parents consider math to be very important.
9. The teacher loves me.

10. It changes the environment.

11. I'm interested .

I don't like math because...

1. I'm bored.

2. 1 don't like what the teacher gives.

3. Not everyone needs to know this.

4. It's hard to learn.

5. It doesn't teach you to think.

6. there is no need for observation, intelligence.

7. Friends don't like this subject.

8. My parents consider math less important.

9. The teacher hates me.

10. It does not affect the environment.

11. I'm bored.

Based on the results of the conducted methodology, the main, main motives of students in
section I, i.e. the love of mathematics:

- It can be mastered very quickly;

- The teacher teaches mathematics in a clear and interesting way;

- Mathematics is a subject that everyone needs, anywhere.

Part I, that is, the motivation of some students for mathematics based on negative reviews:

- Not everyone needs to know math;

- Unclear, difficult;

- Does not understand some tasks.

The following types of educational motives of the attitude of students of grade 3 to the subject
were identified; readiness to study mathematics; desire to know mathematics; cognitive and
educational motives; understanding the need for mathematics; presence of research activity.
Accepted, fulfilling their motivations.

The purpose of the questionnaire for determining educational activity and motivation in
mathematics (author's questionnaire) is to determine the educational activity and motivation of
Primary School students in mathematics. The questionnaire includes 6 questions. 63 students took
part in the survey.

1. Do you enjoy solving math problems?

2. Do you like to solve problems in math class with interest and do additional assignments
besides the textbook?

3. Do you have any problems doing your math homework?

4. Do you like solving problems in the textbook and completing tasks in math?

5. Do you enjoy writing scientific projects and doing research?

6. Do you want to have interesting logical research — problems and tasks in maths that develop
research skills?

These diagnostic papers were selected based on the motivational component as it allows to
identify students’ interests and engagement to the subject, activity in mathematics, and attitude to
research assignments.

The main goal of this methodology is to determine the initial level of formation of research
skills in primary school children. Filling out the card is carried out according to the following
criteria:

Low — level children are characterized by an unstable interest in educational and research
work, and they can only complete tasks under the strict guidance of a teacher.; middle-level
students are determined by their constant interest in educational and research work, the skills to
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solve problems with the help of a teacher and the acquisition of individual skills that allow them to
conduct educational and scientific research, the expression of creative components in choosing a
topic, methods, and presentation of the results of cognitive search.; At a high level, students are
characterized by the dominance of internal cognitive motives for educational and research work, the
mastery of a set of skills that allow them to independently seek new knowledge, the manifestation
of originality at each stage of research, as well as the presence of creativity and curiosity in research
activities.

The diagnostic map for determining students’ research skills is presented in the table below
(Table 2).

Table 2 — Research skills of primary school children

S;[]l;(:ﬁgsts Research skills of primary school children total
the
o Propos » . ability | drawing
findinga | aska inga | dDefining | classif | obser o conclusi
problem | question hz;g;)sth aconcept | ying | ving experi ons
ment

Assessment criterias:

3 points — skill is formed;

2 6asut — skill is being formed;

1 6ayut — skill is not formed.

The levels of development of research skills were assessed by the following indicators:

24-21 points — high level,

20-16 6ayr — medium level;

15-10 6amt — low level.

The fourth method used is the questionnaire “my attitude to research activities”, adapted by
Yu.a. Kazimirova in Kazakh (modified).

In order to determine the attitude of students to research activities and research skills, we
changed the questionnaire of Kazimirova Yu.a. The questionnaire includes 4 questions that allow
you to fully assess the attitude of children to research work.

1. “Do you want to engage in research activities?”

a) yes, | would like to try;

b) yes, I would like to be very engaged:;

c) | have never thought about it;

d) no it does not interest me at all;.

2. “What questions do you like to ask most often?”

a) how does it do the following?

b) why does this happen?

¢) how did it come about?

d) 1 do not like asking questions.

3. “In what extracurricular subject do you like to attend a practical lesson?”

a) | like to go to the circle of artistic creativity, where | like to mix paints and experiment with
different materials;

b) I like to go to the math club and solve logical, creative, research problems;

¢) | go to the science club, where | like to look at different things under a microscope;

d) 1 do not participate in practical classes.
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4. “Do you want adults to support your interest in scientific research?”

a) Yes, because it is very interesting

b) Yes, because | want to learn a lot

c) Yes, because it will be useful for me in high school

d) I do not need it, I do not want it

The criteria for evaluating the questionnaire are as follows:

1 question (1,2 — 2 points, 3 — 1 point, 4 — 0 point)

2 questions (1,2,3 — 2 points, 4 — 0 point)

3 questions (1,2,3 -2 points, 4 — 0 point)

4 questions (1,2,3 — 2 points, 4 — 0 point)

The levels are determined as follows:

0-to 1 point — low level

2-to 4 points — medium, level

5-to 8 points — high level

Using the “Methodology for diagnosing the level of development of reflexivity” by
A.V. Karpov, the last of the diagnostic methods - the reflective component of the development of
students' research skills through solving problems in teaching elementary mathematics - was
identified. Reflection is a single psychological reality both in the cognition of one's own inner world
and in the cognition of the external world (including the subjective - “the world of others”).
Furthermore, the author conditionally distinguishes two types of reflection: reflection on the content
of one's own consciousness and reflection on the course and outcomes of one's own actions, as well
as the inner world of another person. Students are asked to respond 27 questions without spending
too much time considering their answers and to assign each question a number corresponding to one
of the following response options:

1 — completely incorrect;

2 — incorrect;

3 —mostly incorrect;

4 — do not know;

5 — mostly correct;

6 — correct;

7 — completely correct.

Amogh the 27 statements, 15 are formulated as direct items (question numbers: 1, 3, 4, 5, 9,
10, 11, 14, 15, 18, 19, 20, 22, 24, 25). The remaining 12 are inverse statements corresponding to the
subjects' answers to direct questions to obtain the final score, and represent inverse numbers that
must be taken into account when processing the results if they are replaced by numbers obtained by
inverting the response scale, i.e. 1=7, 2=6, 3=5, 4=4, 5=3, 6=2, 7=1. Their numerically replaced
indicators are given in Table 3.

Table 3 — Conversion of test scores into Sten values

Sten

0 1 2 3 4 5 6 7 8 9 10
scores

test scores | More than | 81- | 101- | 108- | 114- | 123- | 131- | 140- | 148- | 157 ?gr?
80 100 | 107 | 113 | 122 | 130 | 139 | 147 | 156 | 171 | -,

Reflection is the process of a person's awareness of his inner world (thoughts, feelings,
intentions) and the external world (including the inner world of other people). The author divides
reflection into two main types;

1. Reflection on the content of one's own consciousness: reflection on the course and results of
one's thoughts, feelings, and actions.
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2. Reflection of another person's inner world: an attempt to understand other people’s thoughts
and feelings.

Evaluation of the results according to A.V. Karpov's methodology:

The results are evaluated using A.V. Karpov’s methodology. A score of 7 or higher indicates a
high level of reflexivity; a score between 4 and 7 signifies an average level; and a score below
4 indicates a low level of reflexivity. The quantitative and qualitative data obtained during the
experiment are presented in the next section of the study.

Results and discussion

As a result of the “methodology for studying the attitude of students in the 3rd grade to the
subject of study” by G.N. Kazantseva, three main levels of motivation of students were identified:

High level. 10-15 points — high level of motivation and educational activity to study, learn
mathematics. Such children will have cognitive abilities and the desire to successfully fulfill all the
requirements set by the school. Students carefully complete all tasks in mathematics, understand the
essence of tasks and the main place of mathematics in the life of everyone and themselves.

Medium level. 5-9 points — good motivation to study mathematics. Most of the primary school
children have such indicators and are successfully engaged in educational activities. The students
tried to carefully complete the math assignments, understand the essence of the assignments and the
main place of mathematics in the life of each person and themselves.

Low level. 1-4 points — primary school students have a low motivation to learn or study
mathematics. Such children are poorly motivated in mathematics lessons, they want the lesson to be
canceled. There are significant difficulties in educational activities.

G.N. Kazantseva's “methodology for studying attitude to the subject of study”” made it possible
to determine the level of motivation of Primary School students (Table 4).

Table 4 — Percentage indicators of the motivation level of primary school children
“methodology for studying attitudes to an academic subject” by G.N. Kazantseva

groups _ Indicators _
Low n Medium n high n
Control n=31 29% 9 45,2 % 14 25,8% 8
Experimental n=32 31,2% 10 43,8% 14 25 % 8

According to the results of the initial stage (identification): in the control group, the proportion
of low-motivated students was 29% (9 students), while in the experimental group this figure
increased slightly to 31.2% (10 students). This indicates that there is a significant proportion of
students with low motivation for mathematics in both groups. The proportion of moderately
motivated students in both groups is 14 students, which are 45.2% and 43.8%. The proportion of
highly motivated students in both groups is similar: 8 students, which is 25.8% in the control group,
25% in the experimental group. This indicates that before the start of the study, the number of
students with high levels of motivation for mathematics in both groups was approximately equal.

Initial results obtained according to G.N. Kazantseva’s methodology shows that elementary
school students have different levels of motivation for mathematics. Although the average level of
motivation prevails, the proportion of low-motivated students is also significant. The proportion of
highly motivated students is relatively small in both groups. This indicates the importance of work
aimed at increasing motivation in the formative stage of study.

The results of the control and experimental groups are presented in the form of a diagram
below (Figure 1).

126



Ne3(7)/2026 IHeoazoeuxanvix onuemoep / Ileoazoeuueckue usmepenus / Pedagogical measurements

50.00%
45.20%  44%

45.00%
40.00%
35.00% 0
.y . 0 599  31:20%
— : 25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

low

high medium

m Control Group ® Experimental Group

Figure 1 — Histogram of the Percentage Indicators of Primary School Students' Motivation
Levels Based on G.N. Kazantseva “Methodology for Studying Attitudes Toward a School
Subject”

The questionnaire For determining academic activity and motivation in mathematics (author's
survey) allowed us to obtain the following results:

1. Do you like it when you publish a report? 52% in the control groups and 53% in the
experimental groups showed positive answers to the first question. Negative responses were 48% in
the control groups and 47% in the experimental groups. Consequently, the enthusiasm of both
groups for writing the report was half of the class.

2. Do you want to solve problems in math class with interest and solve additional problems
besides the textbook? We see that the majority of both groups answered negatively, that is, those
who answered “No” in the control groups showed 55%, and in the experimental groups-54%. Those
who answered “Yes” showed 45% in the control groups and 46% in the experimental groups. From
these indicators, it follows that, first of all, it is necessary to interest students in mathematics.

3. Do you have any difficulties doing your math homework? 41% in the control groups and
38% in the experimental groups showed positive answers to this question. Negative responses were
59% in the control groups and 62% in the experimental groups. We can see that the overwhelming
majority answered this question in the negative. Therefore, first of all, we believe that if we explain
the tasks to students when doing classwork and interest them in various methods, then we will not
have problems with homework.

4. Do you like to solve problems and complete tasks in a math textbook? 48% in the control
group and 51% in the experimental group showed positive answers to the question. Negative
responses were 52% in the control groups and 49% in the experimental group. This shows that half
of the respondents can perform research tasks in a textbook.

5. Do you like writing a paper on a math research project and doing research work? When
asked “no”, the overwhelming majority chose the answer “no”, indicating 66% in the control group
and 69% in the experimental group. We conclude that in order to interest students in project work in
mathematics and to involve them in research work, it is necessary, first of all, to perform
educational and cognitive research work performed in the classroom, solve additional logical
research tasks, and develop research skills. And those who chose the answer “yes” showed 34% in
the control groups and 31% in the experimental group.

6. Would you like to work on interesting logical inquiry tasks that contribute to the
development of research skiils during mathematics lessons? 61% of the control group and 58% of
the experimental group answered this question affirmatively. This indicates a demand among
students for interesting logical inquiry tasks in mathematics.
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The table below shows the results of the survey conducted during the ascertaining experiment

(Table 5).

Table 5 — Survey questions and results

Questions

1. Do you like Mathematics?

2. Do you want to solve problems in mathematics class
with interest and solve additional problems in addition to
the textbook?

3. Are you having trouble doing your math homework?

4. Do you like to solve problems on the conditional sign in
the textbook and perform tasks in Mathematics?

5. Do you like to write a research project in Mathematics
and engage in research work?

6. Do you want mathematics to have interesting logical-
research problems and tasks that form the skill of research?

Answers

Control group Experimental group

yes no yes no
52% 48% 47% 53%
45% 55% 46% 54%
41% 59% 38% 62%
48% 52% 51% 49%
34% 66% 31% 69%
61% 39% 58% 42%

The results of the survey of control and experimental groups are shown in Figures 2, 3 in the

form of a diagram.
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Figure 2 — Control group survey results
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Figure 3 — Experimental group survey results
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After analyzing the survey results, the following conclusions can be drawn:

General interest in mathematics (Question 1):

The proportion of mathematics enthusiasts in the control group (52%) is higher than in the
experimental group (47%). This shows that the overall positive attitude towards mathematics
slightly prevails in the control group.

Enthusiasm for solving additional tasks (Question 2): in both groups, the proportion of those
who do not have the motivation to solve additional tasks prevails (55% and 54%). This suggests
that motivation to solve additional extracurricular tasks is not high in both groups.

Difficulties with homework (Question 3): In both groups, the proportion of those who have
difficulty completing homework is high (59% and 62%). This indicates that students have difficulty
completing their math homework. In the experimental group, this indicator is slightly higher.

Sympathy for solving problems in the textbook (question 4): The answers to this question in
the two groups are very similar. The sympathy for solving problems in the textbook is
approximately equal in both groups.

Interest in research (Question 5): Both groups have low interest in research (34% and 31%).
This suggests that younger students generally have low motivation to engage in scientific projects.

The need for tasks that develop research skills (question 6): On this issue, the proportion of
those in both groups who answered “Yes” to the need for tasks that develop research skills is higher
(61% and 58%). These findings suggest that students are inclined to incorporate research elements
into mathematics lessons. The analysis of the survey results obtained during the ascertaining
experiment led us to conclude that specific measures are required to enhance primary school
students’ learning activity and motivation to study mathematics.

According to the content component of the ascertaining experiment, A. I. Savenkov made it
possible to determine the quantitative and qualitative indicators of the levels of students' research
skills using the methodology “determining students' research skills” (Table 6).

Table 6 — Percentage indicators of students' research skills derived from the methodology
of A.l. Savenkov “determining students' research skills” on the content component of the
detection experiment

Groups Low - Indicators -
n Medium n High n
Control n=31 38,7 % 12 48,3% 15 13% 4
Experimental n=32 40,6% 13 43,8% 14 15,6% 5

The results of the ascertaining experiment conducted in accordance with the present
methodology showed that:

Low level: in the control group, the low level of research skills was 38.7% (12 students), in the
experimental group this indicator was increased to 40.6% (13 students). This may mean that in the
experimental group, the initial level of research skills decreased slightly compared to the control
group or she had problems with its formation.

Average level: in the control group, the average level of students was 48.3% (15 students), in
the experimental group this figure decreased to 43.8% (14 students). This also indicates a decrease
in the proportion of middle-level students in the experimental group.

High level: the proportion of students demonstrating a high level of research skills was 13% (4
students) in the control group, compared with 15.6% (5 students) in the experimental group. The
difference indicates a modestly higher proportion of students reaching the high level in the
experimental group.

The results of the control and experimental groups are presented below in the form of a
diagram (Figure 4).
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Figure 4 — The results of diagnostics according to the methodology of A.l. Savenkov
determining the research skills of primary school children

It can be seen from the picture that most of the students are intermediate and low level. Low
motivation of students in the field of research the figure shows that the majority of students are at an
average and low level, as well as the fact that they act only under the guidance of a teacher, are not
ready for independent activity-indicates the need for students to develop research skills.

Summing up the results of the stage of the study of the substantive component of the
experiment by A.l. According to Savenkov, the results of the methodology “determining students'
research skills” show that in the experimental group, some indicators of the initial level of research
skills (at low and medium levels) slightly deteriorated compared with the control group, and the
proportion of students at a higher level increased slightly.

Receiving the first experimental data, the first experimental data on the results were obtained at
the initial stage of this experimental work, later in the formative experiment, a set of skills is
organized that allow students of the experimental group to independently search for new
knowledge, as well as solving problems in teaching mathematics to elementary grades and
activities, In order to increase the dominance of internal cognitive motives of students' educational
and research work, it is necessary to develop a methodological system for the formation of students'
research skills.

According to Table 7, the following results of the survey “my attitude to research activities”
were obtained.

Table 7 - The obtained percentage indicators of the survey by Y.A. Kazimirova “my
attitude to research activities”

Groups _ Indicators _
Low n medium n high n
Control n=31 32,3% 10 51,6% 16 16,1% 5
Experimental n=32 40,6% 13 46,9% 15 12,5% 4

According to the results of the modified survey by Yu.A. Kazimirova, there is a decrease in the
level of general interest in research activities in the experimental group. In particular, the proportion
of low-level students has increased, while the proportion of middle and high-level students has
decreased. The study shows that more than a third of students lack the knowledge, understanding
and specific skills of research activities. In the experimental group as a whole, there may be a
decrease in interest in research activities compared to the control group or the presence of certain
difficulties in its development. In this regard, it can be shown that the research work carried out did

not have a positive effect on increasing students' interest in research in the experimental group and
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even had the opposite effect. Therefore, the results may indicate the need to revise methods and
approaches in future work.
The results of the survey “my attitude to research” (Yu.A. Kazimirova) are shown in Figure 5.

60
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Figure 5 — Diagnostic results according to the method of Yu.A. Kazimirova “my attitude to
research activities” at the stage of defining the experiment

The results obtained during the research method, selected according to the reflexive
component, are presented in Table 8.

Table 8 - Results of the methodology for determining the reflexive level of students
according to the “methodology for diagnosing the level of development of reflexivity” by
A.V. Karpov

Groups
Levels Control group n=31 Experimental group n=32

% n % n
Low level of reflexivity 226 % 7 21 8% 7
development
The average level of development 29 04 9 31.3% 10
of reflexivity
High level of reflexivity 48,4% 15 46.9% 15
development

Table 8 presents the results obtained using the “methodology for diagnosing the level of
reflection development”. It shows that the proportion of students demonstrating a low level of
reflection is roughly the same in both groups (22.6% in the control group and 21.8% in the
experimental group). This may indicate that these students find it difficult to critically evaluate their
own actions.

The percentage of students in the experimental group demonstrating a medium level of
reflection (31.3%) is slightly higher than that of the control group (29%). This means that
reflexivity is higher in the experimental group than in the control group.

In both groups, the proportion of students with high reflexivity is approximately the same
(48.4% in the control group and 46.9% in the experimental group). This suggests that the
experimental work did not significantly increase the high level of reflexivity of the students.

The results obtained using A.V. Karpov's methodology indicate the predominance of high-level
reflexivity in younger schoolchildren, especially in the process of developing research skills in
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mathematics (more than 45% in both groups). This means that students have a high ability to
analyze their actions. The low level of reflection is relatively low in both groups.

Although there was a slight increase in the proportion of students with average reflexivity in
the experimental group, there was no significant difference between the groups in terms of the
overall level of high-level reflexivity. This may indicate that the actions aimed at developing
reflection are still small or that they do not have a rapid effect on the already formed level of
reflexivity of students.

Thus, the first stage of defining the experimental work was done as follows:

- Firstly, in the control and experimental groups on the “methodology for studying attitudes to
an academic subject” in order to determine the level of motivation of younger schoolchildren for an
academic subject, there is not much difference in all levels of motivation of students to study and
study mathematics.

- Secondly, the “Questionnaire for identifying academic activity and motivation in
mathematics” based on the results of the author's survey of primary school students in order to
identify academic activity and motivation in mathematics showed low interest in writing research
papers in mathematics in control and experimental groups.

- Thirdly, as the diagnostic card “identification of students' research skills” shows, the low
motivation of students in the field of research, as well as the fact that they act only under the
guidance of a teacher, are not ready for independent activity, indicates the need for students to
develop research skills.

- Fourthly, as the results of the survey “my attitude to research” show, it is clear that students
do not attempt research, are inactive, often neglect it, and more than a third of students do not have
any knowledge, understanding and specific skills of research activity. This indicates the need for
students to develop research skills.

Fifth, according to the results of the reflexive level, both groups had almost the same levels of
students, and there were no very high-level students in both groups who could reflect on their
actions.

Conclusion

Pedagogical diagnostics allowed us to collect reliable information about the state of formation
of research skills of 3rd grade students in mathematics lessons.

Despite the positive results achieved, we cannot say that the research problem has been fully
resolved. This is because developing research skills in primary school students is a complex process
requiring long-term, systematic effort. Therefore, additional comprehensive research is needed to
study the most effective pedagogical methods and conditions for the development of research skills
in younger schools.

Based on the results of the study, the following recommendations were formulated:

- systematic inclusion of problematic situations, logical tasks, and research tasks in the content
of primary school mathematics lessons in order to develop students' research skills;

- development of a system of teaching aids and assignments for organizing student research for
primary school teachers.

It cannot be said that the research problem was completely solved, because it was very
difficult. It is necessary to continue a comprehensive study of the problem of forming the research
skills of elementary school children with formative research in order to implement not only in
mathematics lessons, but also in any primary school subject and improve the results obtained.
Future research may aim to expand the implementation of training research activities not only in
math lessons, but also in other primary school subjects. In addition, it is important to analyze the
long-term effects of student-based learning academic performance, critical thinking, problem
solving skills, and lifelong learning skills. Research contributes to the improvement of educational
practice and the improvement of the overall quality of primary education.
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JI. PuzaeBa, A. ’Kynucosa, JI. HypceutoBa, K.T. Typanobaesa, JI. CeiicekeHoBa

MATEMATHUKA CABAKTAPBIHJIA BACTAYbBIII CBIHBIII OKYIIBIJIAPBIHBIH
3EPTTEY JATABIVIAPBIH KAJIBIIITACTBIPY TUAT'HOCTHUKACHI

Makanaga MaTeMaTHKa cabakTapblHAa OacTayblll CBHIHBIN OKYIIBUIAPBIHBIH 3€PTTEy arAbUIapbIH
KaJIBIITACTBIPY Macelieci KapacThIpbuiraH. HopMaTHBTIK KyKaTTapra CyileHe OTBIPBIIN, 3epTTey ©3€KTLIIr
alikpIHIanFaH. 3epTTey OaphICHIHIA TEOPHSUIBIK OIC apKBUIBI OTAHMABIK JKOHE IIETENIIK 3epTTeyiep
OolibIHIIA 3epTTey NAaFAbICHl YFBIMBIHBIH MOHI afKbIHAAJBIN, 3€pTTE€Y AAFABICBIHBIH apTHIKIIBUIBIKTAPHI
cUmaTtTainFaH. JMarHOCTHKanbIK oficTep OacTaybllll CHIHBIN OKYIIBUIAPBIHBIH 3€pPTTEY JaFdbUIapbIH
KaJIBIITACTHIPYABIH MOTHUBAIMSIIBIK, Ma3MYHIBIK KOHE Pe(IeKCHBTIK KOMIOHEHTTEPiHE COWKEC 1pIKTENTeH.
OMIMPHUKAIBIK 36PTTEY HOTIDKEIEP] 9p KOMIIOHEHT OOMBIHIIA OKYIIBIIAPAbIH 3ePTTEY JaFIblIapbIHBIH AaMy
JICHIeiiH JKaK-)KaKThl TUarHOCTHKAaJayFa MYMKIHAIK OepreH. ANBIHFaH CaHIBIK AePEKTepre CyieHe OThIPhII,
OacTaysbllll CHIHBIN OKYIIBUIAPBIHBIH 3€PTTEY AafAblIapBIHBIH TOMEHIETIHE OailIaHbICThl KAJIbIITACTHIPYILBI
3epTTey Ke3eHIHIH KaXKeT eKEHMITiH TYKBIpbIMIaraH. 3epTTey KOPBITHIHABICHIHAA FBUIBIMA HETi3eNTeH
KeJecifel ycolHbICTap OepinreH: OacTaybllll CHIHBINTBIH MaTeMaTHKa Ca0aKTapblHBIH Ma3MyHbIHA
OKYLIBUIAPABIH 3€pTT€y MAaFIblIapblH JaMBITy MaKcaTblHAa NpOOJIieManblK JKardasTTap, JIOTHKAIIBIK
TarceIpMalap, 3epTTEYIIUTIK CUMIATTaFbl TalICHIPMANIapIbl KYHETl eHTi3y; 0acTaybIll CHIHBIIT MyFaliMaepiHe
apHaJIFaH OKYIIBLUIAPABIH 3€PTTEYLIIIIK KYMBICTAPhIH YHBIMAACTHIPY OOWBIHIIA OIiCTEMENIK Kypajaap MeH
TanceIpManap Kykhecin a3ipiey. Martemaruka cabakTapblHIa 0acTaybllll CHIHBIN OKYIIBIIAPBIHBIH 3€pTTEY
JaFAbUIApbIH  KAJIBINTACTHIPYABIH AMAarHOCTUKATAHYbl MEH FBUIBIMU 3€pPTTE€y HOTWKEIEepiH KOFapbl
MEIAarOrMKaIbIK OKY OPBIHIAPhl MEH KOJUICMXKAEPE, OacTaybllll CHIHBII MYFaJIIMICPIH Jaspiay KoHE KaiTa
nasipiay OUTIKTLTIKTI apTThIpy WHCTUTYTTapblHAA Maiinananyra OONaThiHBI Oyl 3€pTTey IKYMBICHIHBIH
MPAKTUKAIBIK MaHBI3IbLIBIFBIH KOPCETE/I.

Tyiin ce3mep: 3epTTey MarAbIChl, MaTeMaTHWKa, KBI3BIFYIIBUIBIK, »X0Oanay, JIOTUKAJBIK OWiay,
IObIFapMalllblUIBIK, JUAarHOCTHUKA.

JI. PuzaeBa, A. /Kynucosa, JI. HypcenroBa, K.T. Typanoaesa, JI. CeiicekenoBa

JIUATHOCTHUKA PA3SBUTHSA UCCJEJOBATEJILCKUX YMEHUM Y MJIA JIINX
HIKOJIBHUKOB HA YPOKAX MATEMATHUKHN

B cratee paccmaTtpuBaercs mpoOiema (HOpPMHUPOBAaHUS HMCCICIOBATEIBCKUX YMEHHH Yy MIIaIInX
IIKOJIbHUKOB Ha YPOKax MaTeMaTHKH. AKTyaJlbHOCTb HCCIIEZIOBaHUS OOOCHOBaHa C OMIOPOI Ha HOPMaTHUBHBIE
JOKYMEHTHL. B pamMkax TeopeTHdecKoro MmoAxola pacKpbIBACTCS CYIIHOCTh MOHSATHS «UCCIIEI0BATEIbCKHE
YMEHHUS» Ha OCHOBE aHajM3a OTEYECTBEHHBIX M 3apyOeKHBIX HCCICJOBAaHUM, a TaKXKE OIUCHIBACTCS
3HAYMMOCTb JIaHHBIX YMEHUI. MeTo/Ibl TMarHoCTHKH OBbUIH MOJ00paHbl B COOTBETCTBUU C MOTHBAIMOHHBIM,
coJiep)KaTelIbHBIM U peIIeKCHBHBIM KOMIIOHEHTAMH Tipotiecca (OPMHUPOBAHUS HCCIIE0BATELCKIUX YMEHUH
y ydamuxcsi HadaldbHOM IWIKOJBL. Pe3ynbTaTbl 3MIIMPUYECKOrO0 HMCCIEJOBAaHUS IO3BOJIMIIM BCECTOPOHHE
OLIEHUTh YPOBEHb Pa3BUTHS HCCJIEIOBATENLCKUX YMEHUH ydalluxcs MO KaXIOMy M3 KOMIOHeHTOB. Ha
OCHOBE TIOJIY4E€HHBIX KOJMYECTBEHHBIX [aHHBIX OBIT CJIeNaH BBIBOJ O HEOOXOJIUMOCTH IPOBENEHUS
¢dopmupytomiero srana padoTbl, HANPABICHHOI'O HAa Pa3BUTHE HCCIIEAOBATEIbCKUX YMEHHH Y ydalluxcs
HayalnbHOM mmKoJbl. Ha oOCHOBe pe3yiabTaTOB HCCIEAOBAaHMS MPEJIAraloTCsl CIENYyIOLIMe HAydHO
000CHOBaHHBIE PEKOMEHJIAIIMU: CHCTEMATHYECKOE BKIIOUEHHE B YPOKH MaTeMaTHKH B HAa4allbHOM LIKOJIE
MPOOJIEMHBIX CUTYalluH, JIOTHYECKUX 3a/1a4 M 3a/IaHUi MCCIIeJOBATEILCKOTO XapakTepa st GOpMUpOBaHUS
y yyalluxcs HMCCIIEAOBATEIbCKUX YMEHHUH, a TakkKe pa3paboTKa METOIUYECKHMX MaTepHalioB M CHCTEMBI
3alaHUil  JUIS  yduTeNneld HaydalbHBIX KJIacCOB, CIOCOOCTBYIOIIMX OpraHU3aIlMH HCCIIEJ0BATEIHCKON
nesTenbHOCTH ydamuxcs. [IpakTtudeckas 3HAUMMOCTh JAHHOTO HCCIIEAOBAaHUS MOATBEPKIAAETCS TEM, UYTO
METO/Ibl OLIEHKH Pa3BUTHS HCCIEA0BATENBCKUX YMEHUN Y MIIAAIINX MIKOJIBHUKOB Ha ypOKaX MaTeMaTUKH —
Hapsy C CaMHMH PE3yJIbTaTaMHU MCCIEJOBaHUS — MOTYT OBITh HCIIOJB30BAaHBI B MEJArorHUeCKUX By3ax U
KOJUIE/PKaX, a TakKe B YUPEKIEHUSIX, 3aHMMAIOIINXCS MOATOTOBKOH, MEPENOArOTOBKONH W TMOBBIIIIEHHEM
KBaJIM(PUKALMHN yUUTEJIed HauyaJIbHBIX KJIACCOB.

KurodeBble cioBa: HccieqoBaTeIbCKUE HABBIKM, MaTeéMaTHKa, WHTEPEC, NMPOEKTHAs AEATEIbHOCTD,
JIOTUYECKOE MBIIIIEHIE, KPEaTUBHOCTb, JHArHOCTHKA.
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