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Abstract. This article aims to examine the characteristics of psychological and pedagogical support for gifted
children and to identify optimal mechanisms in their educational trajectory that correspond to their individual
personality traits. A comprehensive approach was used, based on a review of scientific literature and documents,
empirical observations, testing to diagnose the level of giftedness and anxiety in children, and qualitative and
quantitative data analysis. The experiment utilized an extremely limited sample size (N = 20, with 10 participants per
group), which was due to the exploratory nature of the study, difficulties in recruiting gifted children for the study,
and the opportunity to examine each individual case in detail. An algorithm was developed to create mechanisms for
improving support in the development of gifted children, using personalized pathways based on different scenarios.
The practical application of the developed mechanisms is proposed. The application of personalized learning
pathways has proven effective in enhancing the mental, creative, and intellectual potential of gifted children and
reducing reactive and personal anxiety. This is because the experimental group demonstrated significant growth
across all measurement categories, whereas development levels in the control group remained virtually unchanged.
High results in all three areas correlate with a reduction in anxiety among children, which indicates the importance
of targeted development of these components for maintaining the psycho-emotional health of gifted children.
Consequently, the use of specialized support mechanisms can be considered one of the factors for maximizing the
potential of gifted children.

Keywords: gifted children, psychological and pedagogical support, mechanisms, personalized pathways,
individual scenarios.

Introduction

The development of abilities and talents in naturally gifted children is considered a crucial
prerequisite for the education system and the country as a whole. It is vital to prepare future generations
of people capable of solving complex intellectual and professional challenges. The relevance of the
research topic is justified by the following factors: despite a significant number of studies on childhood
giftedness, there remain a number of significant gaps in understanding the characteristics and
importance of psychological and pedagogical support for such children; effective methods for the early
identification and subsequent support of gifted students have not been sufficiently developed, which
hinders the full realization of their potential; modern educational standards place increased demands
on the quality of training for the younger generation, capable of solving complex professional and
intellectual tasks; gifted children need support based on special pedagogical approaches that must be
adapted to their specific characteristics.

The issue of raising and educating gifted children has long attracted the attention of leading
educators and psychologists. To this day, questions regarding early identification, appropriate
educational support, and social adaptation remain unresolved, despite the accumulated theoretical
and methodological foundation. It should be noted, however, that the scientific works of certain
scholars and educators—-who have since become classics—served as the foundation for
understanding the phenomenon of childhood giftedness and ways to support it, as their seminal
works had a profound impact on the development of psychology and pedagogy as early as the first
half of the 20th century: L.S. Vygotsky, one of the leading figures in Soviet pedagogy and
psychology, who had an enormous influence not only on global psychology and pedagogy,
including with regard to the upbringing and development of gifted children [1]. D.B. Elkonin, who
continued L.S. Vygotsky’s ideas, highlighted the characteristics of developmental and educational
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psychology in the field of giftedness [2]. It is also worth noting the work of A. Liashenko, a
researcher of age-related characteristics of intellectual activity and issues of childhood giftedness
[3]. It should be noted that it was precisely these works that served as the foundation for
understanding the phenomenon of childhood giftedness and ways to support it. Contemporary
authors are also quite active in publishing numerous works on this topic. These include both
foreign and Kazakhstani authors. Among the former is the work by L. Taverna, which examines
the implicit personality theories proposed by teachers for the development of gifted children [4].
Kazakhstani authors include G.K. Sholpankulova, who examines the problems of developing
intellectual giftedness in schoolchildren [5]; and B.A. Matayev, who proposes theoretical and
practical methods for creating individualized instruction for gifted children based on modern
information technologies [6].

The aim of this study is to identify the key conditions for an effective transition from
theoretical foundations to practical methods of psychological and pedagogical support for gifted
children. Based on this aim, the following research objectives have been identified:

— to analyze the current state of the issue of childhood giftedness as reflected in
psychological and pedagogical literature and to identify key approaches and conceptual models
that can be applied in practice;

— to examine various forms and types of manifestations of childhood giftedness,
establishing their importance and determining the need for their psychological and pedagogical
support in practice;

—to summarize and systematize domestic and international experience in organizing support for
gifted children and to evaluate the effectiveness of existing support models and practices;

— develop mechanisms for improving the system of psychological and pedagogical support
for gifted children, based on the principles of an individualized approach and the personalization
of the educational pathway;

—to conduct an experimental evaluation of the proposed mechanisms for psychological and
pedagogical support, verify their effectiveness, and justify the feasibility of their implementation
in educational practice.

The general hypothesis of this study is that a well-developed theoretical understanding of
the issues surrounding childhood giftedness creates the necessary conditions for the development
and successful experimental testing of effective, personalized mechanisms for the psychological
and pedagogical support of gifted children.

The following hypothesis has been proposed for the experimental part: a specially designed
program of psychological and pedagogical support for gifted children, based on an individually
differentiated approach and personalized learning pathways, will statistically significantly increase
the level of development of their cognitive, creative, and personal characteristics compared to
children who are educated under the traditional system.

Research methods include a review of scientific literature and documents, empirical
observations, testing to diagnose the level of giftedness and anxiety in children, and qualitative
and quantitative data analysis.

The research procedure involves diagnosing the individual characteristics of gifted
students, determining the profile of their needs and preferences, selecting a personalized learning
path, and tracking the dynamics of their achievements throughout the academic period. The
measurement parameters cover both qualitative and quantitative variables: individual learning
plans, academic achievements, level of academic motivation, creativity, emotional stability, social
interaction, self-esteem, and self-efficacy of gifted children.

Materials and methods

A literature review of the theory of psychological and pedagogical support in the
development of gifted children (covering two research objectives) was conducted. The following
materials were used in the analysis: articles from academic journals, monographs, conference
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proceedings, and abstracts published over the past seven years. The main databases were
international platforms (PsycINFO, Education Source, Scopus, Web of Science, Ericae.net) and
national information resources of Kazakhstan (Educational Sciences Index, kaznipi.kz) in the
fields of pedagogy and psychology. The following keywords and their combinations were used for
the search: psychological and pedagogical support; development of gifted children; theoretical
foundations of support; practical methods of support; diagnosis and identification of giftedness;
individualized instruction; educational programs for gifted children; effectiveness of support;
empirical studies. Their use allowed for the coverage of the maximum number of sources. The
exclusion criteria were: materials not directly related to the support of gifted children; publications
released more than 7 years ago; sources with insufficient evidence. Initially, approximately 50
publications were identified; during the final literature analysis, 25 sources were used, as they met
the objectives and tasks of this study.

The following research methods were used to experimentally test the effectiveness of the
proposed mechanisms for psychological and pedagogical support:

— observation of the behavioral and cognitive characteristics of gifted children in natural
settings (classroom, club, competition);

— testing and assessment using methods (Amthauser, Torrance, Eysenck) to identify
characteristics of giftedness. Assessment of giftedness levels and results of the experiment using
personalized learning pathways

The rationale for a sample size of n=50 in each group (EG and CG) is based on adherence
to an empirical rule, since the distribution of the sample mean should be sufficiently close to a
normal distribution, for which the sample size must be at least 30. However, to ensure greater
reliability, it is recommended to increase the sample size to 50. This allows for a more detailed
identification of specific conditions in the field of supporting this number of gifted children. Thus,
a sample size of 50 people in each group is used as a compromise option, which is feasible, as in
the present case, for studies with limited resources. It is capable of providing a basic level of
reliability, expressed as above average (about 75%), and is considered sufficient to obtain the
required results. The study was conducted at the Abay Gymnasium in Pavlodar.

The duration of the experimental intervention in the EG group was three months.

Participant selection criteria: the age of the children participating in the study ranged from 9 to
12 years inclusive. This age range was chosen because it is precisely during this school-age period that
various signs of intellectual and creative giftedness (intellectual and creative). Since they are more
receptive to guidance. Participants were selected based on comprehensive criteria aimed at identifying
truly gifted children and ensuring comparability between the experimental and control groups. The
criteria for including children in the “gifted” group also included: a high IQ level based on standardized
tests; good academic performance and the presence of certain achievements (participation and victories
in academic competitions and contests); a high level of creative activity based on the results of
specialized tests and teachers’ observations; teachers’ recommendations (positive feedback regarding
outstanding abilities). This sample was formed using convenience sampling, which means that the
participants were children who met the established criteria and were able to take part in the study due
to its accessibility and parental consent.

The procedure for implementing individual learning trajectories (individual support) in the
experimental group was phased and included the following activities: conducting a comprehensive
assessment (cognitive, emotional, and social characteristics) and using it to create a profile for
each gifted child; modeling support scenarios and tailoring them to each student; developing
personalized learning pathways for each student, tailored to their specific characteristics and
needs; mandatory collaboration with teachers and parents; and evaluating the effectiveness of the
implemented mechanisms.

The rationale for the sample size of n=20 is as follows:

— this study is exploratory in nature, with the primary goal being an initial examination of
the effectiveness of the developed model of psychological and pedagogical support;
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—the small sample size allows for a detailed examination of each case and the identification
of specific conditions for supporting gifted children;

— the limited number of gifted children also influenced the choice of a small number of
experimental participants.

Ethical standards and principles were adhered to. Prior to the start of the study, written
consent was obtained from the legal representatives (parents or guardians) of all participants in
both groups. They were provided with full information regarding the study’s objectives, voluntary
participation, content, and potential consequences of participating in the experiment. The
confidentiality of the data collected was guaranteed, and participants’ personal data is protected
by the fact that it will be used solely for scientific purposes. All stages of the experiment were
designed to ensure the safety and comfort of the students.

For initial data processing and drawing conclusions, this sample size is quite sufficient, as the
results obtained can subsequently be verified and expanded upon in other studies with larger samples.

Two assessments were conducted in each group: an initial assessment (before the
experiment began) and a follow-up assessment (after the experiment ended). The assessment tools
used were the following tests:

1. The Amthauser Test — for assessing general intellectual ability and verbal creativity:
median score — 100 points; below 90 — low; 90-110 points — average; above 110 — high.

2. Torrance Test — for diagnosing divergent thinking and creativity: 40—60 points — normal,
61-65 points — slightly above normal; 6670 points — above normal; over 70 points — excellent.

3. Eysenck Test — for measuring intelligence quotient (IQ): high intelligence — 115-129
points; above average and very high intelligence — 130 points and above.

4. The Spielberger-Hanin Method — for assessing state and trait anxiety. Assessment
criteria: low (up to 30 points), moderate (31-45 points), high (46 and above).

All diagnostic methods used to assess gifted children have proven validity and reliability,
as they have undergone special adaptation and are successfully applied in English- and Russian-
speaking countries, including Kazakhstan.

All of the diagnostic methods used to assess gifted children have proven validity and
reliability, as they have been specifically adapted and are successfully used in both English-
speaking and Russian-speaking countries, including Kazakhstan.

Since the combined use of these tests allows for the diagnosis of the following aspects of
giftedness: the intellectual component is assessed by the Eysenck test; the creative component is
determined by the Amthauser and Torrance tests; and the emotional component is assessed by the
Spielberger-Hanin method.

To compare the statistical significance of differences in the indicators obtained in the EG and
CG, the nonparametric Mann-Whitney U-test was used, as it is considered appropriate for small
samples. The main criteria were defined as follows: if the p-values are significant (p < 0.05), this
indicates that the differences between the groups are statistically significant. If the p-value is greater
than 0.05, it should be concluded that there are no differences or that they are statistically insignificant.

Results and discussions

Recent studies confirm that psychological and educational support is a key factor in the
development of gifted children. The works of authors such as D. Papadopoulos [7], A. Casino-
Garcia [8], M. Dilda [9], and I. Mammarella [10] indicate that giftedness manifests itself not only
in the cognitive sphere but is also evident in the social, emotional, and motivational domains. It
should also be noted that other studies devote significant attention to the individualization of
support [11, 12], as well as to the consideration of the personality traits of gifted children [13]. In
the work of M. Llopis-Bueno, the importance of preventing anxiety and addressing social isolation
among these children is highlighted [14].

F. Preckel [15] and J. Garcia-Perez [16] emphasize the importance of assessment and early
identification of giftedness. The latter also points to the importance of integrating psychological
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and pedagogical approaches into the process of developing gifted children. Meanwhile, the works
of L. Panaghi highlight the special role and necessity of psychological and pedagogical support
[12]. Meanwhile, M. Llopis-Bueno [14], D. Papadopoulos focus on the metacognitive level of
development [7]. J. Belous points to the importance of support for the development of
communication and emotional skills in gifted children [17].

The analysis showed that in Kazakhstan, issues related to gifted children are addressed at
the theoretical and legislative levels, as well as in the practical work with gifted children.
Kazakhstan’s theoretical experience is represented by various studies that examine both
pedagogical and psychological factors in the areas of giftedness and social anxiety observed in
gifted children. For example, A. Mambetalina’s article highlights the importance of creating new
opportunities for the development of gifted children. She sees opportunities for the self-realization
of gifted children through the development of individual programs and participation in
competitions, academic contests, and project work [18]. B.A. Matayev examines the importance
of informational models for the development of individual programs for the development of
giftedness. The author proposes a multi-criteria approach based on the cognitive, motivational, and
personality characteristics of gifted children. His work has practical significance, as the study
demonstrated the effectiveness of supporting gifted children through the implementation of the
developed models into the school education system [6].

Key legislative provisions governing the development of gifted children in Kazakhstan:

1. Decree of the President of the Republic of Kazakhstan “On State Support and
Development of Schools for Gifted Children”. It should be noted that the state program for
supporting young talents, “Daryn” was developed on this basis and remains in effect to this day.

2. Order “On the Approval of the Conceptual Framework of the Kazakhstani National
System for the Identification, Development, and Support of Gifted Children and Talented Youth”.

3. Government Resolution “On the Approval of the Roadmap for the Implementation of a
System for Identifying Gifted Children Living in Rural Areas, as Well as Those from Low-Income
and Large Families, and for Developing an Individual Roadmap for Each of Them to Support and
Develop Their Abilities”.

The “Gifted Children” Program for 2020-2025 is currently being implemented. It aims to
develop a system for assessing the developmental level of gifted children, establish a database of gifted
students, create individualized programs, provide professional development for educators, and more.

An analysis of domestic and international experience in organizing educational programs
for gifted children has revealed the following:

- the effectiveness of educational programs depends on the degree of their individualization
and variability;

- the presence of experienced teachers who are proficient in special methods for working with
gifted children, capable of creating an atmosphere of trust and creative freedom, and able to conduct a
thorough analysis of abilities and propose appropriate teaching methods plays a crucial role;

A comparative analysis has shown that Kazakhstan has a well-developed legislative
framework and utilizes international standards for the assessment and selection of gifted children,
including a diagnostic system and tests that allow for the objective identification of gifted children
and the selection of an appropriate educational program. In Kazakhstan, it is believed that
significant attention should be paid to specially organized schools for gifted children, as well as to
holding competitions and academic contests. Meanwhile, international experience shows that it is
important to place greater emphasis on an inclusive approach, which involves integrating gifted
children into regular schools. Provided that these schools pay special attention to their individual
needs. In this way, a more tolerant attitude toward such children is fostered in society, and the
development of their uniqueness is supported.

The results of observations of gifted schoolchildren regarding behavioral and cognitive
characteristics are presented in Table 1.
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Table 1 — Behavioral and cognitive characteristics of gifted schoolchildren

No | Feature | Percentage
1. Cognitive sphere (cognitive processes)

1 | High concentration, quick grasp of details, and ability to absorb material 80
2 | Creative approach, original solutions, active participation in discussions 65
3 | Flexible thinking, ability to adapt easily to new situations 50
4 | Excellent memory, ability to easily memorize large amounts of information 70
5 | Quick response to new situations, ability to predict consequences 25
2. Personal sphere (independence, motivation, emotions)

6 | Independent organization of activities, striving for self-improvement 65
7 | Determination, high motivation, and perseverance in achieving goals 100
8 | Emotional maturity 35
9 | High sensitivity and anxiety 50
10 | Tendency toward perfectionism, fear of making mistakes 55
3. Social-emotional domain (communication and socialization)

11 | Leadership qualities, initiative, ability to engage in constructive dialogue 35
12 | In-depth study of specific areas, research activity 70
13 | Communication difficulties, social withdrawal 30
14 | Information overload, excessive workload 55
15 | Problems with adherence to routines and discipline 15

exh

The data obtained, expressed as percentages, reveal the proportion of gifted children who

ibit specific developmental characteristics, both positive and negative.

Mechanisms have been developed to improve support for the development of gifted
children (procedures or methods), based on personalized learning pathways. In developing
effective mechanisms for psychological and pedagogical support, the individual characteristics of
each child must be taken into account, and mechanisms (procedures for targeted intervention) must
be built on the principles of personalization.
The algorithm for developing such mechanisms includes five main stages, shown in Figure 1.

-

S

.

~

tage 1. Analysis of
scientific sources
and regulatory
documents

legal acts of the Republic of Kazakhstan regulating the

/ legislative acts and instructions.

eIt is necessary to consider the works of domestic and foreign
researchers devoted to the problems of child giftedness and
personalized approaches to education and upbringing. The regulatory

issues of

support and development of gifted children are being studied.
*Methods: critical analysis of scientific literature, familiarization with

~

N

Stage 2. Assessment

\

*Before creating a personalized route, a detailed diagnosis of the
development of a gifted child is carried out: assessment of the level of

of the child's intellectual abilities, creative manifestations, behavioral reactions,
individual social adaptation and emotional well-being.
characteristics *Methods: observation, conducting psychological tests, conversations

Y, with the gifted child himself and his parents.
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Stage 3. Simulation
modeling of support
and correction
situations

*Realistic situations are created that reflect the possible difficulties and
obstacles that arise during the implementation of an individual learning
route. For example: the situation of difficulties in choosing the profile of
a future specialty, overcoming fears of participating in competitions and
Olympiads, managing one's own productivity and time when performing
complex tasks.

*Methods: simulation of real situations, development of scenarios that
allow to simulate the behavior and reactions of a gifted child

'\

- /
4 )
Stage 4.
Development of
personalized
learning paths

- )

*Based on the results of the diagnostics and modeling, a unique
development route for a gifted child is being created, containing: a
training plan, a list of individual developmental activities, a program
for the formation of necessary skills and competencies, forms of
psychological support and correctional work.

*The main component is an individual educational route that takes
into account the interests, abilities and development rates of a gifted
child.

/
\

4 N

Stage 5. Monitoring
and evaluating the
effectiveness of
mechanisms

*The dynamics of changes in the level of development of a gifted
child is assessed, the degree of satisfaction of the child and parents
with the quality of the support provided, and the intermediate results
of the tasks are monitored.

*Methods: comparison of achieved results with planned indicators,

AN

evaluation of feedback from children and their parents.

\ N )

Figure 1 — Algorithm for creating mechanisms to improve support in the development of gifted
children

Methodological notes on this algorithm. The methodology for developing an algorithm to
improve support for the development of gifted children is based on the principles of integrating
modern scientific approaches and individualizing the educational process. The first stage involves
a thorough review of current scientific publications and regulatory documents that establish
standards and recommendations for working with gifted children. Next, an in-depth psychological
and pedagogical assessment is conducted to identify the child’s unique personality traits, learning
styles, inclinations, and areas of potential development. Subsequently, simulation modeling
methods are employed to predict the effectiveness of pedagogical interventions and select the most
optimal forms of remedial and developmental work. The next stage involves designing individual
educational pathways, taking into account the specific characteristics and potential identified in
each child. The process concludes with continuous monitoring and systematic analysis of the
results achieved. This ensures the effectiveness and timely adjustment of the proposed support
mechanisms for gifted children, thereby enhancing their practical effectiveness.

Sample scenarios have been developed for each mechanism. All of the mechanisms listed
at are designed to ensure the high-quality implementation of personalized learning pathways,
enhance the effectiveness of support for gifted children, and promote their successful socialization
as well as their academic and future professional growth.

Table 2 presents the results of assessments of giftedness levels and the individual
characteristics of gifted students, as well as the identification of their needs and preferences, both
with and without the use of support mechanisms based on personalized learning pathways.
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Table 2 — Results of the initial assessment of cognitive ability, intelligence, and creative
potential, in points

Methodology Group Amthuser Test | Torrance Test | Eysenck Test (1Q)
General data EG (n=50) 112 63 126

CG (n=50) 111 64 127
Interpretation Initial high level | Slightly above | Initial high

average intelligence

Statistical Student's t-test | t=0.625 p=0.534 | t=-1.000 t=-0.500
analysis <pbr>(df =98,p |p>0.05 p=0.32 p=0.619 p > 0.05)

> 0.05) p > 0.05

The initial diagnostic scores in both groups do not differ statistically, which confirms the
feasibility of conducting the experiment. It should be noted that the children possess sufficient
potential to indicate their giftedness.

According to the Amthauser test, children in both groups scored above 110 points,
indicating a high level of general intellectual ability. The results on the Torrance test also
correspond to the “slightly above average” level, and on the Eysenck test, the average 1Q was 131—
132 points, which is classified as high intelligence. The results of the final assessment are presented
in Table 3.

Table 3 — Results of the final assessment of levels of mental abilities, intelligence, and
creative potential, in points

Method Group Amthuser Test | Torrance Test Eysenck Test (1Q)
General data EG (n=50) 128 72 141
CG (n=50) 116 66 134
Interpretation High Above average | Very high intelligence
/ Excellent
Statistical Student's t- t=7.50 t=6.0 t=3.50
analysis test <br>(df = | p<0.001 p<0.001 p<0.001
98)

The results of the comparison of mean values across groups and the three diagnostic
methods are shown in Figure 2.

20
15
10
; ||
X . — N
Mental Mental Diverdent Divergent
abilities of | o 9 thinking in| Intelligenc| Intelligenc
abilities of the control thinking in the control| e (IQ) EG | e (IQ) CG
the EG the EG
group group
m Average change 16 5 9 2 15 7

Figure 2 — Comparison of mean changes across the three diagnostic methods

The results of the final assessment of levels of mental abilities, intelligence, and creative
potential show the following:
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- According to the Amthauser test, the greatest increase was observed in the experimental
group, which amounted to 16 points (rising from 112 to 128). Children in this group moved from
the “high” category to a category with even higher scores. Meanwhile, in the control group, the
increase was only 5 points;

- on the Torrance test, the increase in the experimental group was 8 points (from 64 to 72),
which also indicates that the children moved from the “slightly above average” level to the “above
average and excellent” category. In the control group, the increase was only 3 points;

- on the Eysenck test, a significant increase in 1Q of 9 points was also recorded in the
experimental group, confirming the development of their cognitive potential. Meanwhile, in the
control group, the increase was only 1 point.

A comparative analysis of the data obtained from the initial and control stages allowed us
to draw the following conclusions. The proposed pedagogical support mechanisms used in the
experiment demonstrated high effectiveness. The difference in the dynamics of indicators between
the EG and the CG is statistically significant. These data indicate the development of intelligence
and creativity in the experimental group, as the program contributed to a significant increase in
verbal creativity (Amthauser), divergent thinking (Torrance), and the general intelligence quotient
(Eysenck). For all measured indicators, the calculated p-value is significantly smaller than the
accepted significance threshold (a=0.05), since it was established that p<0.001. Based on this, the
null hypothesis of no differences is rejected, indicating the presence of statistically significant
differences between the experimental and control groups on all parameters under study at the final
stage of the experiment, which confirms the proposed hypothesis regarding the effectiveness of
the implemented support mechanisms for gifted children.

The results of the anxiety level assessment in the experimental and control groups provide
further insight into the importance of supporting gifted children. The assessment was conducted
using the well-known Spielberger-Hanin method, designed to evaluate state and trait anxiety. The
results of the initial assessment are presented in Table 4.

Table 4 — Results of initial and final assessments of anxiety levels, in points

Method Group Reactive anxiety (scores) State anxiety (scores)

General EG (n=50) 23 24

data CG (n=50) 22 25
Medium level High level

Statistical t(98) 1.000 -1.000

analysis p 0.320 0.320

Conclusion p > 0.05 (no statistically p > 0.05 (no statistically

significant differences) significant differences)

The anxiety level at the beginning is high in both groups and there are no statistically

significant differences (Table 5).

Table 5 — Results of anxiety level assessment at the end of the experiment

Method Group Reactive anxiety (scores) State anxiety (scores)
General EG (n=50) |14 12
data Low level Low level
CG (n=50) |20 20
Medium level Medium level
Statistical t(98) -4.000 -2.000
analysis p 0.0001 0.047
Conclusion | p <0.001 (differences are p < 0.05 (differences are
statistically significant) statistically significant)
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By the end of the experiment, the average anxiety level in the experimental group decreased
in both categories:

- reactive anxiety decreased by 9 points;

- personality anxiety by 12 points.

In the control group, despite an initially similar level of anxiety, the mean value remained
virtually unchanged:

- reactive anxiety changed by 2 points;

- state anxiety by 5 points).

Data analysis revealed a more pronounced positive trend in the reduction of anxiety levels
in the experimental group:

- reactive anxiety was at a moderate level at the start and decreased in the EG to a low level
(9 points). Meanwhile, the CG showed a less significant decrease (3 points) and remained at a
moderate level. The difference between the groups at the end of the experiment is statistically
significant, as p < 0.001;

- State anxiety was also initially determined to be high. By the end of the experiment, it
decreased to a low level in the EG and to a moderate level in the CG. In the experimental group, this
indicator decreased to a low level (-10 points), and in the CG, to a moderate level. Statistical analysis
also confirms the presence of significant differences between the groups at the final stage (p<0.05).

Thus, the results regarding the statistical significance of differences between the
experimental and control groups in terms of changes in anxiety levels showed that statistically
significant changes were observed in both reactive and state anxiety.

The correlation between anxiety levels and the preceding indicators — mental abilities,
creativity, and intelligence — was conducted using data from the experimental group, employing
Spearman’s rank correlation coefficient. The results are presented in Table 6.

Table 6 — Results of the correlation analysis of the experimental group’s indicators

Correlation
Indicator coefficient (p) | P-value Interpretation of the result
Reactive anxiety -0.48 <0.01 | The correlation is statistically significant (p < 0.01).
and Mental The relationship is moderate and inverse, since the
abilities lower the state anxiety, the higher the mental
abilities.
Reactive -0.39 <0.01 | The correlation is statistically significant (p < 0.01).
Anxiety and The relationship is moderate and inverse, as low
Divergent anxiety levels contribute to the development of
Thinking creativity.
Reactive -0.42 <0.01 | The correlation is statistically significant (p < 0.01).
Anxiety and The relationship is moderate and inverse, as a decrease in
Intelligence anxiety is associated with an increase in 1Q.
Personality -0.45 <0.01 | The correlation is statistically significant (p < 0.01).
Anxiety and The relationship is moderate and inverse, as a
Mental Abilities decrease in anxiety levels increases mental abilities.
Personality -0.37 <0.01 | Thecorrelation is statistically significant (p < 0.01).
Anxiety and The relationship is moderate and inverse, as low
Divergent personal anxiety leads to an increase in creative
Thinking potential.
Personality -0.40 <0.01 | The correlation is statistically significant (p < 0.01).
Anxiety and The relationship is moderate and inverse between
Intelligence stable personal anxiety and increased intelligence.
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Thus, given that the p-value for all paired indicators is less than the chosen significance
level (a = 0.05) and is defined as a p-value

< 0.01, the correlation between the level of anxiety and all levels of intelligence in gifted
children in the experimental group should be considered statistically significant.

There is a significant positive correlation among all the pairs of variables listed. The
strongest correlations are observed between both types of anxiety and cognitive abilities, as well
as intelligence. A less pronounced but still significant correlation was found between anxiety and
divergent thinking.

An analysis of observations of gifted children showed that most have strong cognitive
abilities: 80% demonstrate high concentration, quick perception of details, and an ease in learning
new material; more than half (65%) are creative and actively participate in developing original
solutions and discussions; 70% have an excellent memory and are capable of retaining a large
amount of information; half possess flexible thinking and adapt well to given conditions; while
only a quarter are capable of reacting quickly to new situations and predicting the possible
consequences of their actions. Personal qualities are as follows: all children are highly motivated,
goal-oriented, and persistent in achieving their goals; 65% are able to independently organize their
activities and strive for continuous development; slightly more than half are prone to perfectionism
and often experience a fear of making mistakes; half exhibit heightened sensitivity and anxiety;
only 35% of students demonstrate emotional maturity, while the rest experience emotional
difficulties. Social-emotional characteristics are as follows: most children (70%) show interest in
specific subjects and exhibit inquisitive behavior; slightly more than half (55%) report information
overload and note heavy academic workloads; only 35% of children possess leadership qualities,
are proactive, and are sociable; 30% of children have communication difficulties and tend toward
some degree of social isolation; only 15% disrupt the daily routine and classroom discipline. It
should be noted that the observation results not only revealed interesting characteristics of gifted
children but also patterns that are confirmed in other scientific studies.

The proposed algorithm for supporting gifted children and the suggested mechanisms
ensure the effective implementation of personalized learning pathways, as these pathways enhance
the effectiveness of support for gifted children, promote their successful socialization and
professional growth, and prevent their talent from being squandered. Key to these mechanisms are
actions aimed at identifying the child’s interests and abilities: the child undergoes interviews and
specialized tests to determine the depth of their interest, for example, in mathematics and computer
science. An analysis of their current level of knowledge is also conducted: their initial level of
proficiency for example, in mathematical concepts and information technology—is always
established; their ability to apply knowledge in practice and their readiness to solve highly complex
problems are assessed.

It is essential to monitor progress along the pathway, which includes regular checks of
current results, both regarding problem-solving and the completion of milestones marked along
the pathway. Feedback must be obtained from subject teachers and program coordinators. If
necessary, the roadmap is subject to adjustment, which is carried out as the student progresses
along the path, in the form of additions and changes depending on the child’s success and the
emergence of new interests. In such cases, changes can be made, such as participation in IT project
competitions, application design, and modeling.

After about six months, a 12-year-old child for whom this individual route and scenario
were used begins to solve more complex problems more successfully, wins district math
competitions, and may join a team developing a simple mobile app. Thus, the “Talent and
Opportunities Map” mechanism allows students to uncover their innate abilities, develop them,
and help build useful practical skills.

Unlike the first set of mechanisms, these mechanisms for reducing stress and anxiety,
preventing information overload, and fostering social adaptation in gifted children provide
comprehensive support and protection, creating more comfortable conditions for their
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development and full self-actualization, minimizing negative factors that affect their well-being
and success. Let’s look at an example: The Emotional Balance Laboratory, referred to as the
“Emotional Island,” includes components such as sessions with a psychologist aimed at
recognizing and expressing emotions; relaxation training and breathing techniques to relieve
nervous tension; physical activity and sports clubs aimed at improving overall well-being and
reducing stress symptoms. Its application, a specially developed program for a 12-year-old boy
who experiences heightened anxiety and frequently complains of fatigue and headaches, enabled
him to learn meditation, create mood drawings, and practice yoga, which significantly reduced his
anxiety and improved his overall well-being. And the reasonable workload scale or workload
balance (using components such as a personalized class schedule with clearly defined breaks and
rest periods, self-monitoring tools to understand the limits of her capacity and limit the number of
tasks performed simultaneously, and increasing time for rest and recovery), enabled an 11-year-
old girl, who felt constant pressure from heavy workloads and numerous assignments, to learn how
to set priorities correctly and effectively alternate periods of study and rest. Thus, this scenario
helped her significantly reduce the stress of studying and increase her productivity. It should be
noted that all these mechanisms provide comprehensive support and protection for gifted children
and are effective and practical in both educational and psychological terms.

Based on the calculations and analysis of the data presented above, conclusions should be
drawn for each type of test.

The level of intellectual ability and verbal creativity has significantly improved in the
experimental group, as the average score increased by 12.8 points. Meanwhile, only minor changes
were observed in the control group: the average score increased by only 2.8 points. A statistical
analysis using the Mann-Whitney U-test confirmed that the differences between the groups are
statistically significant.

The level of divergent thinking and creativity was also significantly higher in the
experimental group, as the average score increased by 7.2 points. In contrast, changes in the control
group were insignificant (an increase of only 2.8 points).

Statistical analysis also revealed statistically significant differences between the groups.
The data obtained also indicate the effectiveness of the methodology used to support gifted
children in terms of developing divergent thinking and creativity in children from the EG, as
important indicators of giftedness.

The intelligence quotient (1Q) in the EG also showed a fairly high average increase—by
12.2 points. In the CG, the changes were insignificant, as this indicator increased by only 4.6
points). Statistical analysis also revealed sufficiently high statistically significant differences
between the groups, confirming the high effectiveness of the measures used in the EG in terms of
increasing their intelligence levels.

Furthermore, it should be noted that all statistical calculations using the Mann-Whitney U-
test showed that for all three tests, the obtained p-values were < 0.05, which allows us to reject the
null hypothesis of equal growth in the experimental and control groups. Meanwhile, the following
hypothesis proposed for the experimental group has been confirmed: that a specially developed
program of psychological and pedagogical support for gifted children, based on an individually
differentiated approach and personalized learning pathways, will statistically significantly increase
the level of development of their cognitive, creative, and personal characteristics compared to
children educated under the traditional system. It is important to note that the effect was
particularly pronounced on the two indicators “mental abilities and verbal creativity,” where the
differences reached a higher level of statistical significance (p < 0.001). Sufficiently positive trends
are also observed in the indicators of divergent thinking and creativity (p < 0.01), which once again
points to the effectiveness of the developed program.

Furthermore, it should be noted that the results obtained are consistent with the findings of
other researchers, who also demonstrate an increase in specific intellectual indicators in children
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through psychological and pedagogical support. At the same time, they also pay special attention
to such indicators as conducting individual work with gifted children and creating a supportive
educational environment for them.

The results of the anxiety level assessment also highlight the importance of psychological
and educational support for gifted children. This is because the data indicate significant differences
between the experimental and control groups following the experiment. They also indicate the
effectiveness of the developed model for supporting gifted children, as in the EG, state anxiety
decreased by 6.8 points and trait anxiety by 7 points. Meanwhile, in the control group, reactive
anxiety remained virtually unchanged (decreasing by only 0.9 points), and state anxiety also
decreased slightly (by 1.1 points). The results obtained are consistent with certain findings from
other studies on anxiety in gifted children.

It should be noted once again that the sample size is small, consisting of only N=20, which is
a significant limitation of this study. Since a study based on a small number of participants reduces
statistical power and prevents the broad generalization of the results to the entire target population of
gifted Kazakhstani children. At the same time, given the difficulty of forming homogeneous groups of
gifted children, it was challenging to use larger samples. To further confirm the findings, we plan to
conduct additional studies involving a larger number of participants.

These coefficients indicate the presence of a real relationship between the variables under
consideration:

- as intellectual abilities increase, anxiety decreases. Perhaps children with higher
intellectual abilities begin to feel calmer and more confident;

- the higher the divergent thinking and creativity, the lower the anxiety. It is likely that the
development of creativity allows gifted children to cope more easily with stress and tension during
the learning process;

- Highly intelligent children experience anxiety less frequently, as they possess a certain
ability to calm themselves.

Conclusion

The combination of theoretical analysis, based on a deep immersion in the best domestic
and international practices, made it possible to achieve the set theoretical objectives and to form a
solid methodological foundation for the development of a model for supporting gifted children.

Comprehensive observation of gifted children has shown that an individualized approach
is required for each child, and it is important to take into account both their strengths and their
potential for further growth.

The development of a model and the application of support mechanisms based on
personalized learning pathways have proven effective in practice. This is because the practical use
of personalized learning pathways allows for the simultaneous achievement of several goals:
enhancing mental, creative, and intellectual potential, as well as reducing anxiety levels.

The experimental study confirmed the importance and effectiveness of individually oriented
psychological and pedagogical support for the development of gifted children. This is because it not
only offers scientifically grounded approaches to supporting and developing gifted children but is also
characterized by positive practical results. This is because indicators of mental abilities, creativity, and
intelligence improved significantly in the experimental group, where personalized learning pathways
were used. Anxiety levels, on the other hand, showed a downward trend. The mean values of the
indicators across all assessment types after the experiment indicate a significant increase in the
experimental group compared to the control group, underscoring the importance of an individualized
approach in supporting gifted children. Furthermore, the application of the Mann-Whitney U-test
confirmed the statistical significance of the differences between the experimental and control groups
across all four indicators, indicating that the observed improvements are not random but are linked to
the implementation of a specialized support methodology.

Furthermore, a clear correlation is observed between the level of anxiety and factors such as
mental abilities, creativity, and intelligence. The scientific significance of the study lies in expanding
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the theory of psychological and pedagogical support for gifted children through the analysis of
contemporary domestic and foreign scientific approaches, as well as in selecting a methodological
framework for developing a new support model based on individually tailored support pathways. An
indicator of its significance is its testing and experimental confirmation of effectiveness.

The practical significance lies in the fact that the developed model and mechanisms of
psychological and pedagogical support can be implemented in the activities of educational
organizations to improve the effectiveness of work with gifted children, and individual
mechanisms can be used in the development of programs for working with gifted children.

The following recommendations are offered for educational institutions:

1) Implement personalized educational pathways that take into account the individual
characteristics and needs of gifted children.

2) Establish systems for regularly monitoring and evaluating the effectiveness of
psychological and pedagogical support for gifted children.

3) Conduct systematic psychological training for teachers and parents to enhance their
competence in supporting gifted children.

4) Foster interagency collaboration between educational institutions, higher education
institutions, and research organizations to exchange experience and resources.

5) Organize specialized support centers for gifted children in each region, staffed by
qualified personnel.

The following areas have been identified for future research: studying the age-related
psychological characteristics of giftedness at different stages of childhood and adolescence;
developing and testing innovative methods for the early diagnosis and support of gifted children;
investigating the effects of various mechanisms of psychological and pedagogical support for
gifted graduates, based on their professional development and social adaptation; and optimizing
support processes for gifted students through the use of digital technologies.
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Ayoamna. Byn makana 0apwindvl 0aianapea KOpcemilemin NCUXOLOSUSIBIK JHCIHE Nedac0UKaiblK
KOn0ayouly epeKuleniikmepin 3epmmen, 01apobly 0apa MYAeavlk Kacuemmepine catikec OLiM any JCONbIHOAZbL
OHMAULTbLL MEXAHUBMOEPOT AHLIKMAYObl MaKcam emedi. 3epmmeyee blibiMu a0ebuemmep mMen Kyaircammapowl Woy,
IMIUPUKATBIK OaKbliayIap, 0a1anapovly 0apblHObLILIK OeHeeli MeH MA3Aacbl30blK OeHeelil OUAeHOCMUKANAyed
apuanean mecminey, COHOQU-AK CANANLIK JCOHE CAHOBIK Oepekmepoi manoay adicmepi KOAOAHBLIOLL.
Dxcnepumenmme 3epmme)yoiy 3epmmeyuinix cunamol, 0apuiHobl OANAIAPObL MAPMYOa2bl KUbIHOLIKIMAP HCIHe dPOip
JHceKe AHcazoaiovl e2oiceli-me2oicelili Kapacmulpy MyMKinOiciHe batiianvicmol eme uiekmeyni yaei kenemi (N = 20, ap
monma 10 kamvicyutvl) KOnOaHwL10bl. Opmypai cyeHapuiliepee HeeizoeleeH O0apalaHean Hcoaoapovl naudaianda
omulpuin, 0apbIHObL OANANAPOblY OAMYbIH KOLOAyObl HCAKCAPMY MEXAHUSMOEPIH JHCAcayed apHAleaH alcopumm
23ipnendi. O3ipaeHeen Mexanuzmoepoi NPAKMuKaIblk KOI0aHYy YCbIHbLIAObL. JKeKke 0Ky JHcoN0apblH KONOAHY 0apbiHObl
bananapovly NCUXUKANLIK, WbIEAPMAWLBLIBIK JHCIHE UHMENLEKMYAN0bIK dNeyemin apmmbvlpy0a HCIHe peakmuemi api
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JHCeKe  Ma3acul30blKmbl  azaumyoa muimOi exeHi Oanendenoi. Byn skcnepumenmmix monma 6apivlk enuey
canammapwvl OOUbIHWA AMapIsiKmail ocim batikaica, 6axpliay mooviHoa oamy Oeneeinepi ic JcysiHde e32epiccis
KaneauvlMeH myciHoipineoi.

Yw 6asvimmasul scozaper nomudicenep bananapoazel Ma3acbi30bIKMbIY MOMEHOeYIMeH catikec Keaedi, Oy
0apulHObL bananapobly NCUXOIMOYUOHANIObIK OCHCAYIbIZbIH CAKMAY YUIH 0Cbl KOMINOHEHmMmMepoi MaKcammaol mypoe
0amuvimyovly Manvl30blibieblH Kopcemeoi. COHOLIKMAH apHativbl Koaday MeXanusMOepiH naudaiany OapbiHObl
bananapoviy aneyemin 6apvlHuia icke acvlpyobly Oip ghakmopsl 60abIN MAOBLIAObL.

Kinm co30ep: dapwinobl bananap, ncuxonro2usibik j#aHe nedaz02uKkaiblk Koa0ay, Mexanuzmoep, 0apailaHeaH
arconoap, dceke cyenapuiiiep.

POJIb HCI/IXOJIOFO-HEI[AFOF‘JI/I‘IECKOI‘/JI HOJAEPXKXKU B PABBUTUHN
OJAPEHHBIX JETEU: OT TEOPUU K ITIPAKTHUKE

Mamaes B.A", Acaunosa A.)K., Eceneenvoun b.C., Asnbepeenosa I'.C.

Tlasnooapckuii nedazocuyeckuii ynusepcumem umenu onxei Mapeynan,
Pecnybnuxa Kazaxcman, . Ilaénooap
“e-mail: matayev_berik@teachers.ppu.edu.kz, assainovaa@ppu.edu.kz,
bauyrzhan_yessengeldin@ppu.edu.kz, gulsumas@mail.ru

Aunnomayus. Llenvio Oannou cmamou s67s1emcs u3ydeHue 0CoOEeHHOCMmel NCUX0I020-nedd202udeckoll
HOOOEPICKU 00apeHHbIX Oemell U GblAGNIeHUe ONMUMATbHbIX MEXAHUIMO8 6 UX 00pA308ameibHOM npoyecce,
COOMBEMCMEYIOWUX  UHOUBUOYATIbHLIM OCOOEHHOCMAM UX JuyHOCHU. MCnonb308ancsi KOMNJIEKCHbLL NOO0X00,
OCHOBAHHUBIL HA 0030pe HAYYHOU TUMePAMmypbl U OOKYMEHMAYUU, IMRUPULECKUX HADTIOOEHUSX, MeCMUpO8anuy Ois
OUACHOCIUKU  YPOBHSL 0OAPEHHOCU U MPEeGONCHOCMU Yy Oemell, d MAaKdice HA aHANU3e KAYeCMGEeHHbIX U
KOIUYECMBEHHbIX OAHHLIX. B dKcnepumenme ucnonb3o8aiacs Kpauue oepanuyenuas evioopka (N = 20, no 10
VUACMHUKO8 6 2pYnne), 4mo Obllo 00YCL08NIEHO UCCIe008AMENbCKUM XAPAKMEPOM pabombl, CIONCHOCHAMU C
Habopom odapeHuvix demetl OJisl YYACTUs 8 UCCAe008AHUU, A TNAKICE B03MOICHOCHBIO 0eMANbHO U3YYUMb KAAHCObLU
omoenvhubill cayuai. bvin paspaboman aneopumm 0Jisi CO30AHUSL MEXAHUSMOS VAYUULEHUS. NOOOEPICKU 8 PA3GUMUL
o00apennvix Oemell C UCHONL3OGAHUEM UHOUBUOYAIUSUPOSAHHBIX MPAEKMOPUL, OCHOBAHHLIX HA  PA3IUYHBIX
cyenapusx.  Ilpeonooiceno  npaxmuueckoe — npumeHeHnue — pazpabomanmvlx — Mmexanusmos.  Ilpumenenue
UHOUBUOYANUZUPOBAHHBIX MPAEKMOPUll  00YYeHUst O0KA3AA0Ch IPPeKmusHbiM Ol YCULeHUs NCUXUYECKO20,
MBOPUECKO20 U UHMELIEKMYAIbHO20 HOMEHYUAA 00APEHHbIX Oemell U CHUMCEHUS. PeaKmMueHOU U AUYHOCMHOU
MPeBOAHCHOCMU. DMO CEA3AHO C MeM, YMO IKCHEPUMEHMATbHASL 2DYANA NPOOEMOHCMPUPOBATA 3HAYUMELbHbLIL POC
HO 8CeM Kame2opusiM UaMepeHust, mo20a KaxK ypOGHU pasgumusi 8 KOHMPOLbHOU 2PYnne NPAKmuidecku He U3MEHUIUCH.
Buvicoxue pezynomamur 60 6cex mpex 001acmsx KOppeaupyiom CoO CHUINCEHUEM MPeBONCHOCMU Y Oemet, 4mo
VKA3bl8Aem — HA  BAJICHOCMb  YENEHANPAGIEHHO20 — PA3GUMUsSL  OMUX — KOMNOHEHMO8 05t NOO0OepICANUs]
ACUXOIMOYUOHANLHO20 300p08bst  oo0apennvix Odemeil. Crned06amenvbHo, UCHONb308AHUE CREYUANUIUPOBAHHBIX
MEXAHUBMO8 NOOOEPAHCKU MOJCHO CYUMAMb OOHUM U3 (PAKMOPO8, NO3BONSUIOUUX MAKCUMALLHO DPACKPLING
NOMeHYUA 00apenHbIX demel.

Knrwuesvle cnosa: oodapennvie  Oemu,  NCUXOI020-Ne0A202UHECKAST  NOOOEPHCKA,  MEXAHUIMDL,
UHOUBUOYATIbHBIE MPAEKMOPUU, UHOUBUOYATbHBLE CYEHAPUL.
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