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Abstract. Currently, the use of artificial intelligence technologies in the
education system is expanding new opportunities for individualization and
digitalization of the learning process. In particular, ChatBot technology plays
an important role in inclusive education, as it enables the creation of a learning
environment adapted to the individual educational needs of students.

This article scientifically examines the effectiveness of ChatBot technology
in developing the calculation culture of primary school students with visual
impairments. During the study, the pedagogical and psychological aspects of
using ChatBots in inclusive education were analyzed.

The research methodology was based on theoretical and empirical
approaches. Within the theoretical analysis, scientific literature related to
inclusive education, digital technologies, and the use of artificial intelligence
was reviewed. At the empirical stage, a survey of teachers was conducted
and pedagogical observation was organized. In addition, ChatBot-based tasks
designed for primary school students with visual impairments were developed
and implemented in the learning process. The obtained data were processed using
comparative-analytical methods.

The results of the study proved that ChatBot technology is an effective
digital tool for developing the calculation culture of primary school students with
visual impairments. This technology ensures active participation of students in the
learning process by presenting learning materials in an accessible, understandable,
and interactive form. Furthermore, the use of ChatBots contributes to the
systematic development of calculation skills, increases learning motivation,
and enhances independent learning abilities. In inclusive education settings, it
serves as an important pedagogical resource that considers the individual needs
of students.

However, during the study, several limitations related to technical support
and methodological adaptation were identified. Addressing these issues is an
essential condition for the effective integration of ChatBot technology into the
educational process.

Overall, ChatBot technology is considered a promising innovative
tool aimed at improving the academic achievements of students with special
educational needs, and further research is required to expand its capabilities in
the future.
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Introduction

At the current stage of development of the education system, ensuring
equal opportunities for children with special educational needs is considered
one of the strategic priorities. In this regard, improving the process of teaching
mathematics to primary school students with visual impairments and developing
their calculation skills is regarded as a scientifically and practically significant
direction. The implementation of this task requires not only the renewal of
educational content but also the modernization of teaching methods and tools.

Artificial intelligence technologies provide a qualitatively new level of
individualization and adaptation in the educational process. In inclusive education
settings, Al-based tools take into account learners’ individual characteristics,
enhance their cognitive activity, regulate the pace of learning material acquisition,
and support the development of independent learning skills. In particular, for
students with visual impairments, the availability of features such as audio
support, text enlargement, and interactive feedback significantly increases the
accessibility of the learning process. [1] The integration of information and
communication technologies into education is regarded as an important factor in
the modernization of teaching. This process not only updates educational content
but also aims to enhance learners’ cognitive activity and individualize instruction.
Scientific studies widely explore the didactic potential of digital technologies
and confirm their effectiveness in organizing the learning process. For instance,
domestic researchers emphasize the need to strengthen the learner’s role as an
active subject, while international scholars highlight the interconnection between
learning and development, constructivist learning principles, and the importance
of considering individual differences.

In inclusive education, teaching students with visual impairments requires
special pedagogical approaches. The formation of their calculation skills should
not be limited to mathematical knowledge acquisition but should also aim at
developing logical, cognitive, and spatial thinking abilities. In this context, the
effective use of digital technologies becomes increasingly important.

In this regard, ChatBot technology is considered an innovative tool for
supporting the learning process. It enables the activation of learners’ educational
activities through interactive dialogue, provides immediate feedback, and
adapts learning materials to individual characteristics. ChatBots can implement
functions such as step-by-step explanation of tasks, audio-based presentation,
and adaptation to the learner’s pace. [2]

The relevance of the study is determined by the need for a scientific
justification of the didactic and methodological potential of ChatBot technology
in developing the calculation culture of primary school students with visual
impairments. Research in this area contributes to adapting digital tools to the
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requirements of special pedagogy, improving teaching methodologies, and
enhancing the quality of education.

In conclusion, the integration of ChatBot technology into inclusive
education contributes to the effective development of calculation skills, increases
learning motivation, and expands educational opportunities for students with
visual impairments. Therefore, scientific research and practical implementation
in this field are essential for further improving the education system. [3]

The use of ChatBot systems in education is considered an effective tool
aimed at individualizing learning activities and developing learners’ cognitive
independence. Through this technology, students can complete tasks at their own
pace and develop skills in analyzing and correcting their mistakes. This, in turn,
contributes to the development of independent thinking and the formation of
calculation culture. The main advantage of ChatBots is their ability to function
as a virtual assistant providing pedagogical support in an inclusive environment,
thereby facilitating communication between the learner and educational content
and ensuring immediate and continuous feedback.

One of the main difficulties for primary school students with visual
impairments is the limited ability to perceive and process information visually.
This affects the performance of mathematical operations, understanding
numerical relationships, and carrying out computational activities. Therefore,
the use of auditory, interactive, and adaptive digital technologies plays a crucial
role in developing their calculation skills, mathematical thinking, and learning
independence. [5]

The formation of calculation skills is a key component of a student’s
overall mathematical competence. This process begins at an early age and
requires systematic pedagogical and psychological support. Early intervention
helps prevent learning difficulties and ensures their effective resolution. In this
regard, individualization of instruction, accessibility of learning materials, and
strengthened pedagogical support are essential tasks for students with special
educational needs in digital learning environments.

Traditional teaching tools are often insufficient to fully address the
individual characteristics of students with visual impairments. Visual limitations
complicate the processes of recognizing, comparing, and processing mathematical
information. Therefore, the use of adapted digital tools in accordance with special
pedagogical requirements, including ChatBot systems, opens new opportunities
for improving the quality of education. Such systems ensure accessibility of
learning materials through features such as large fonts, high contrast, audio
support, step-by-step explanations, and interactive feedback.

At the same time, although the use of ChatBot technologies has been widely
studied in scientific literature, most research focuses on the general education
context. The effectiveness of adapted ChatBot systems in special pedagogy,
particularly in typhlopedagogy, remains insufficiently explored. In particular,
there is still a need for scientific justification of their pedagogical and corrective
impact on developing the calculation culture of primary school students with
visual impairments.
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Therefore, when developing an adapted ChatBot system, several important
requirements must be considered. These include adapting tasks to students’ visual
capabilities, providing step-by-step explanations of mathematical operations,
offering individualized corrective feedback, and ensuring multisensory support.
These requirements help optimize learning load and improve students’ mastery
of educational content.

The aim of the study is to scientifically substantiate the pedagogical and
corrective effectiveness of an adapted ChatBot system aimed at developing the
calculation culture of primary school students with visual impairments and to
determine its application possibilities in the educational process. To achieve
this aim, a set of tasks is defined, including analyzing theoretical foundations of
calculation culture formation, reviewing scientific studies on the use of ChatBot
technologies, developing a structural model of the adapted system, justifying its
interface and task system, conducting experimental validation, and preparing
methodological recommendations.

In conclusion, the use of ChatBot technology in inclusive education can
be considered an effective tool for developing calculation skills, individualizing
learning activities, and strengthening corrective pedagogical support for students
with visual impairments. However, there remains a need for systematic scientific
research, methodological improvement, and the accumulation of empirical
evidence in this field.

The development of computational culture in visually impaired primary
school students remains one of the insufficiently explored areas in special
pedagogy. Computational culture is considered a key component of the primary
mathematics curriculum, forming the basis for students’ understanding of
numerical relationships, execution of arithmetic operations, and the development
of mathematical thinking and logical reasoning.

However, due to visual impairments, these students have limited sensory
channels for information perception, which reduces their ability to fully master
the visual components of mathematical material. As a result, a number of specific
difficulties arise in mastering each component of computational culture. These
difficulties are presented in the table below. [5,6,7]

Table 1. Barriers to the Development of Computational Culture in Visually
Impaired Students

Limitations in the percep-
tion of numerical and spa-
tial representations

Difficulties in understanding
algorithms for performing
arithmetic operations

Insufficient adaptation of
traditional instructional
materials

Children with visual impair-
ments are unable to fully per-
ceive numbers, their quanti-
tative differences, geometric
shapes, and visual models
used for performing opera-
tions (such as number lines,

The procedures for addition,
subtraction, multiplication, and
division are often explained
through visual representations.
However, for students with
visual impairments:

Most modern teaching re-
sources and exercises rely
heavily on visual information,
such as:

e tables,

e illustrations,

e diagrams,
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, tables, and diagrams). This
leads to difficulties in under-
standing:
 relationships
numbers,
* numerical patterns,
* positional notation.
Even basic operations such
as comparing numbers and
arranging them in order be-
come more complex due to in-
creased visual cognitive load.

between

* the written form of opera-
tions,

* column-based calculations,
» graphically presented tasks
are not clearly accessible,
which reduces both compre-
hension and performance
speed. This is especially evi-
dent when working with multi-
digit numbers.

» schematic representations.
For students with visual im-
pairments, these materials
lose their effectiveness unless
properly adapted (e.g., en-
larged print, high contrast, tac-
tile representations, or audio
support). Therefore, tradition-
al teaching methods alone are
not sufficient for this category
of learners.

Increased cognitive load

Slowing of cognitive processes such
as comparison, classification, and

structuring

Visual impairment forces the child to con-
tinuously rely on visual effort, which signifi-
cantly increases cognitive strain. As a result:

The main components of calculation
culture—comparison, analysis, abstrac-
tion, and generalization—are typically

developed through visual supports.
However, in children with visual im-
pairments, these cognitive processes

e fatigue occurs more quickly, develop more slowly due to:

e motivation to complete tasks to the end |e fragmented perception of

declines. information,

In addition, teachers are not always able to  |e difficulties in distinguishing details,
provide effective visual support tailored to  |e incomplete perception of visual im-
the needs of such learners. ages.

¢ the amount of mental energy available
for performing computational operations de-
creases,

The research is based on the theoretical and methodological foundations of
using ChatBot technology aimed at improving the development of computational
culture in visually impaired primary school students within inclusive education.
Accordingly, the key principles of the study are clarified through a system of
pedagogical, didactic, and technological approaches.

First, the fundamental principle of inclusive education is to create an
equal-access educational environment by considering learners’ individual
characteristics, abilities, and educational needs. This principle requires adapting
the learning process to the perceptual characteristics of visually impaired students.
In such conditions, ensuring the accessibility and comprehensibility of learning
materials is one of the main pedagogical tasks.

Second, the principle of individualization and adaptation of instruction
involves organizing learning content according to each student’s cognitive
abilities, learning pace, and individual educational trajectory. ChatBot technology
serves as an important tool in implementing this principle, as it allows tasks to be
adapted according to difficulty level, provides individualized feedback based on
students’ responses, and delivers learning materials in an accessible format. [10]
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Third, the activity-based approach considers the learner as an active
subject of the educational process. In this regard, computational culture is not
limited to the acquisition of ready-made knowledge but is formed through its
practical application, analysis, and transformation. Interactive tasks provided
through ChatBot stimulate active cognitive engagement and contribute to the
development of students’ logical and mathematical thinking skills.

Fourth, the integration of digital and artificial intelligence technologies into
the educational process is based on the effective use of innovative tools aimed at
improving learning quality. In this context, the ChatBot system acts as a virtual
pedagogical assistant, providing immediate feedback, offering guidance for error
correction, and ensuring the continuity of the learning process.

Fifth, considering the requirements of special education and tiflopedagogy
necessitates the creation of an adapted learning environment for visually
impaired students. In this regard, audio support, large fonts, high contrast, a
simple interface, and step-by-step explanations are key elements that facilitate
the perception of learning materials.

This set of principles forms the theoretical basis for the effective use of
ChatBot technology in developing computational culture in primary school
students. It also provides a scientific foundation for pedagogically justifying
digital tools in inclusive education and defining their methodological potential.

Materials and Methods

In international practice, the use of ChatBot technology in mathematics
education has been widely studied, and its effectiveness in personalizing learning,
accelerating feedback, and enhancing students’ cognitive engagement has been
demonstrated in several countries.

In the United States, particularly in STEM education research, ChatBot
systems are used to explain step-by-step problem-solving algorithms,
automatically analyze errors, and provide individualized learning paths. Al-based
assistants adapt to students’ responses and adjust task difficulty accordingly,
which contributes to deeper understanding of mathematical concepts and the
development of problem-solving skills. [12]

In Singapore, ChatBot technologies are integrated into digital mathematics
platforms and are used to analyze students’ problem-solving processes and
provide immediate feedback on specific errors. The Singaporean experience
shows that Al effectively identifies error patterns and supports adaptive learning
by providing personalized explanations.

In South Korea, ChatBots function as interactive tutors in mathematics
lessons. They guide students step by step through tasks, explaining each stage
and supporting the development of logical thinking skills. Additionally, systems
analyze response time and error frequency to automatically adapt the learning
process.

In the United Kingdom, ChatBot technologies are introduced as support
tools in primary and secondary mathematics education, aimed at developing
students’ independent learning skills. British researchers describe ChatBots as
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“always available digital tutors,” highlighting their effectiveness in homework
support and error correction.

In China, Al-based ChatBots are used to analyze large datasets to predict
student performance and design individualized learning pathways. These systems
are particularly effective in automating computational skills and adjusting practice
levels in mathematics education.

Overall, international studies identify three main pedagogical functions of
ChatBot technology in mathematics:

e personalized learning;

o real-time feedback;

e cognitive scaffolding.

These functions enable students to learn independently, analyze errors, and
develop computational strategies. [5]

Furthermore, international experience demonstrates that ChatBottechnology
has strong potential not only in general education but also in inclusive education.
In particular, audio interfaces, adaptive tasks, and interactive explanations are
especially important for students with visual or learning difficulties.

Thus, international practice confirms the broad didactic potential of ChatBot
technology in mathematics education and emphasizes the need to further develop
its adapted forms for inclusive education systems.

Table 2. Possibilities of Using ChatBot Technology in Mathematics
Education
Country Research Results

USA — Effect of Chat- | The chatbot did not have a significant impact on learning out-
Bot in an Online Math- |comes, but it positively influenced students’ self-assessment.
ematics Platform Heffernan, N., Lee, Y., & Ostrow, K. (2024). Facilitating Student
Learning With a Chatbot in an Online Math Platform. ASSISTments
Project, USA.

Philippines — Experi- | ChatBots were effectively used as supportive tools aimed at improv-
ence of Using ChatBots | ing students’ learning experience

in Mathematics Lessons
Vietnam — Al-Based |ChatBots were effective in structuring learning tasks and providing
ChatBot Model for |timely feedback

Mathematics Learning

China — AlI-Supported | The level of trust in Al use directly influences learning outcomes
Mathematics Learning
and Engagement Factors
New Zealand — Al Chat- | ChatBots may reduce mathematics anxiety by providing emotional
Bots for Reducing Math- | support

ematics Anxiety

In order to determine the effectiveness of using ChatBot technology in
developing computational culture among visually impaired primary school
students, a complex set of theoretical and empirical methods was applied.

During the theoretical stage, a comprehensive analysis of domestic and
international scientific literature related to inclusive education, special pedagogy,
tiflopedagogy, digital technologies, and Al-based instruction was conducted. This
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analysis made it possible to systematically identify the role of ChatBot technology
in the educational process, its didactic potential, and its specific features in special
education settings. In addition, the study clarified the key pedagogical functions
of ChatBot technology, including individualized instruction, real-time feedback,
and adaptation of learning materials. [13]

During the empirical stage, the learning activities of visually impaired
primary school students were selected as the research object. A survey was
conducted among teachers and special educators at the research site, and
pedagogical observation was applied. These methods were aimed at identifying
students’ initial level of computational skills, learning motivation, and cognitive
engagement. The obtained data served as baseline diagnostic information
indicating the need for digital support in the learning process.

Within the framework of the study, a ChatBot system adapted for visually
impaired students was developed. The system was designed in accordance with
the requirements of special pedagogy and included audio support, large fonts,
a high-contrast interface, simple navigation, interactive tasks, and step-by-
step explanations. This structure was aimed at facilitating students’ perception
of learning materials and enhancing their independent learning abilities. The
ChatBot functioned as a virtual assistant, providing immediate feedback during
computational tasks and offering guidance for error correction.

During the teaching experiment, students completed tasks involving
arithmetic operations, word problem analysis, and error correction with the
help of the ChatBot. The results obtained before and after the experiment were
comparatively analyzed to evaluate changes in the level of computational culture
development. This approach made it possible to objectively determine the impact
of ChatBot technology on students’ learning outcomes. [14]

Data processing was carried out using comparative-analytical, descriptive,
and qualitative analysis methods. These methods enabled a comprehensive
evaluation of the research results, a detailed analysis of the impact of ChatBot
technology on the learning process, and a substantiated assessment of its
pedagogical effectiveness.

Overall, the methodological approaches used in the study fully complied
with the requirements of inclusive education and were adapted to the specific
learning characteristics of visually impaired students. This enhances the scientific
validity and practical significance of the research results.

Results and Discussion

In accordance with the research objective, it is essential to determine
the level of development of computational culture among visually impaired
primary school students and to empirically substantiate the potential of ChatBot
technology in its development. In the context of modern inclusive education,
digital technologies are considered an effective tool for improving the learning
outcomes of students with special educational needs. In this regard, ChatBot
technology enables individualized learning, provides immediate feedback, and
enhances students’ cognitive engagement.
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For this purpose, a two-month exploratory diagnostic experiment was
conducted in 2025. A total of 20 second-grade students participated in the
experiment. Among them, 10 students were visually impaired primary school
students studying in a special education institution, while the remaining 10 were
normally sighted students from general education schools. The use of comparative
groups ensured the objectivity and validity of the research results.

Visually impaired students had conditions such as amblyopia, astigmatism,
nystagmus, and hypermetropia. These impairments not only reduce the speed
of visual information processing but also negatively affect spatial reasoning,
visual imagination, and the understanding of mathematical concepts. As a result,
computational skills develop more slowly and require additional pedagogical
support.

In the experiment, a diagnostic task system based on ChatBot technology
was used. A ChatBot is a digital tool that ensures interactive communication
between the learner and learning content, providing immediate feedback during
task completion. Its main feature is continuous monitoring of student performance
and instant guidance for error correction.

The study consisted of two main stages. In the first stage, the level of
development of computational skills was determined. Students were given 36
tasks aligned with the primary school curriculum. The tasks included addition
and subtraction within 10 and 20, number comparison, simple word problems,
logical sequences, and practical problem-solving tasks.

The results of the first stage showed that normally sighted students
demonstrated a high level of performance (30-36 correct answers), with an
average score of approximately 33 correct answers. Visually impaired students
mostly showed an average level of performance (19-29 correct answers), with
an average score of 24 correct answers. Only two students achieved a high level.

These results indicate that visually impaired students experience slower
computational speed, difficulties in information processing, and require
additional time to complete tasks. In addition, their computational strategies
were not sufficiently developed. However, ChatBot technology enabled students
to immediately identify errors, retry tasks, and gradually reach correct solutions.

In the second stage, students’ ability to explain solutions, logical thinking,
and use of mathematical language were assessed. Evaluation criteria included
explaining solution steps, logical reasoning, use of mathematical terminology,
self-assessment, and utilization of ChatBot feedback.

The results showed that no high level was identified in either group. Above-
average performance was observed only among normally sighted students. An
average level was recorded in 5 normally sighted and 1 visually impaired student,
while a low level was identified in 9 visually impaired students. Visually impaired
students had difficulties fully explaining solution processes and tended to rely on
pre-prepared answers.

Overall, the research results indicate that computational culture in visually
impaired primary school students is at a lower level compared to their normally
sighted peers. At the same time, the use of ChatBot technology was found to
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facilitate the learning process, improve computational skills, and positively
influence learning motivation.

Thus, ChatBot technology can be considered a promising digital tool that
expands learning opportunities for students with special educational needs in
inclusive education settings.

Table 3 — Quantitative Indicators of Computational Skills (Stage I)

Number of | Number of Correct An-
Students Group Students swers (max. 36) Average Score
Normal-vision students 10 30-36 ~33
Visually impaired students |10 19-29 ~24

Comparative Indicators of Correct Answers of Normal-
Vision and Visually Impaired Students

40
30

20 I I
10
. | ]

Normal-vision Visually impaired
students students

E Number of students
Number of correct answers (max. 36)
L A\’el‘age score
Figure 1 — Comparative Indicators of Correct Answers Between Normal-Vision
and Visually Impaired Students

The table results show that normally sighted students demonstrate a high
level of computational skills, whereas visually impaired students are mainly at
an average level.

The comparative analysis revealed that the level of computational skills
among visually impaired students is lower than that of normally sighted students.
This difference can be explained by slower visual information processing,
insufficient visual supports, and the need for additional time to complete tasks.
In addition, visually impaired students exhibited slower work pace, rapid fatigue,
unstable attention, and repetition of answers during task completion.

The second stage was aimed at identifying qualitative characteristics of
students’ computational activities. At this stage, students were assessed in
terms of their ability to explain problem-solving steps, logical reasoning, use of
mathematical terminology, self-checking skills, and the use of feedback provided
by the ChatBot.

The results of the second stage showed that a high level (144—180 points)
was not identified in either group. An above-average level was observed only
among normally sighted students. An average level was recorded in 5 normally
sighted students and 1 visually impaired student. A low level was identified in 9
visually impaired students.
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Table —4. Distribution of Students by Performance Levels

Level Normal-vision students Visually impaired students
High (144-180 points) 0 0
Above average 5 0
Medium 5 1
Low 0 9

As can be seen from the table, the majority of visually impaired students
are at the low level, whereas normal-vision students demonstrate results at the
medium and above-average levels.

Comparative Analysis of Groups by the Qualitative Levels of
Computational Activities

0 I-

= o e

(]

High (144-180 - Above average - Medium - Low
points)
B Normal-vision students B - Visually impaired students

Figure 2 — Comparative Analysis of Groups by the Qualitative Levels of
Computational Activities

Analysis of results visualization (Figures 1 and 2) demonstrates a clear
difference in the level of computational literacy between visually impaired and
normally sighted students. The diagrams clearly illustrate that visually impaired
students show lower performance not only in quantitative indicators but also in
qualitative characteristics of computational activity.

The presented diagram indicates a distinct gap between the two groups. The
results of normally sighted students are close to a high level, whereas visually
impaired students remain at an average level. According to the diagram, the
majority of visually impaired students are at a low level, while normally sighted
students demonstrate average and above-average performance.

These results indicate that visually impaired students experience difficulties
in explaining solution methods, applying logical structures, and expressing
mathematical reasoning. They mostly relied on ready-made answers and were
unable to fully articulate their own thinking.

The research findings confirm that the computational literacy of visually
impaired students is at a lower level compared to normally sighted students. This
is associated with the characteristics of their cognitive processes, limitations in
visual perception, and insufficient practical engagement.

In addition, the study identified the effectiveness of chatbot technology
in the learning process. In particular, it provides immediate feedback, allowing
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timely correction of errors, individualizes the learning process, and enhances
students’ cognitive activity.

Thus, the experimental results show that the use of chatbot technology in
inclusive education can be an effective tool for developing computational literacy
in visually impaired primary school students. This technology optimizes the
learning process and expands educational opportunities for learners with special
educational needs.

During the study, primary school teachers’ opinions regarding the
effectiveness of using chatbot technology for developing computational literacy
in visually impaired students were also identified.

Conclusion.

In conclusion, this study demonstrated that the issue of developing
computational literacy in visually impaired primary school students in inclusive
education is both relevant and multifaceted. The theoretical analysis revealed
that learners with visual impairments face a number of difficulties in acquiring
mathematical knowledge, particularly in perception, processing, and logical
structuring of information. This confirms the limitations of traditional teaching
methods and the necessity of adapting instruction.

The proposed adaptive chatbot system was identified as an effective digital
tool that enables the individualization of learning, provides accessible presentation
of learning materials, and ensures immediate feedback. Experimental results
showed that the use of chatbot technology positively influences the development
of computational skills in visually impaired students, increases their learning
activity, and supports the formation of self-monitoring and error-correction skills.

Comparative analysis confirmed a difference in computational literacy
between visually impaired and normally sighted students; however, it also showed
that this gap can be reduced through the use of specially adapted digital support.
Furthermore, survey results among teachers indicated a generally positive
attitude toward chatbot technology, although they emphasized the need for
methodological support and practical guidelines for its effective implementation.

Thus, the adapted chatbot system is considered a promising pedagogical tool
for developing computational literacy in visually impaired students in inclusive
education. It contributes to the digitalization of learning, individualization
of instruction, and expansion of educational opportunities for learners with
special educational needs. The results of this study enrich the scientific and
methodological foundations for integrating innovative technologies into special
pedagogy and primary education practice and highlight the importance of further
research in this direction.
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Anmarsl, Kazakcran

Anparna. Hamap xepetiH OacTaybIlll CHIHBIN OKYIIBUIAPBIHBIH €CENTey
KaOlJIeTTepiH 1aMbITy Ka31pI'i MHKIIIO3UBTI1 O111M Oepy *KyHeCiH 1€ ©3€KT1 FhUIBIMU-
MeJaroruKaIblK Macelie OoybIn TaObUIaAbl. bysl caHaTTarbl OKYIIBLIAPIBIH
TaHBIMJIBIK ~ €PEKIICNIKTepl  KOpYy apKbUIBl  aKMmaparThl  KaObUIIAyIbIH
MIEKTEYJIUTITIMEH ~ CUIATTaldajabl, COHBIH CaJjIapblHAaH  MaTeMaTHKAaJIbIK
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YFBIMAApPABl MEHIEpY, €CenTey amMasJapblH OpBIHJAY >KOHE JIOTHKAJBIK OMiay
JaFbplIapbIH KaJbIITACThIpY yaAepici Oasy xypeni. OcblraH OailllaHBICTBI OKY
YAEpICIH JapalaHjbplpyFa >koHE OediMaeyre MYMKIHIIK OepeTiH Uu]pIbIK
TeXHoJIoTUsIapapl, coHbly imiHae ChatBot »xyiienepin KoijaHy Ka)KeTTUIIr
apThII OTHIP.

Makanaaa Hamap KepeTiH OacTaybllll ChIHBIN OKYILIBUIAPBIHBIH €CEnTey
Kaburerrepin mambiTyga ChatBot TEeXHOIOTHSCHIHBIH TIEIArOTUKANIBIK KOHE
JUIAKTUKAJIBIK MYMKIHJIKTEp1 FBUIBIMM TYPFBIIAH KapacThIpbLIaabl. 3epTTey
OapbIChIH/Ia MHKJIFO3UBTI O1711M O€py, apHalbl ITeJaroruka skoHe TU(IIonearoruka
cajajapbIlHAaFbl TEOPUSIIBIK TYKbIpbIMIaManapra tangay xacaisin, ChatBot-
TBIH OKY MaTepuajblH Oeiimey, xenen Kepi Oailnanbic 6epy KoHE KOTHUTHUBTIK
KOJ1ay KepceTy QyHKIUsIIaphl HET13eIi.

DOMIIMPHUKAJIBIK 3epTTey KE3E€HIHJE MyFaliMIep MEH apHaiibl ejarorrapra
cayajHaMma >KYPTi3UIin, MeJarorukaiblK Oakplaay 91ici Koiaaanbuiasl. COHBIMEH
Karap Hamap KepeTiH oKymibuiapra apHanran oOevimaenren ChatBot sxyiieci
a3ipJieHil, oKy yAepiciHe eHrizuial. JKyiie AbIObICTBIK cyliemenaey, Kaparnaibim
uHTepdeiic, KanaMIblK TYCIHIAIPY *OHE MHTEPAKTUBTI TalChlpMaliap HETi31He
KYPbU1/Ibl. AJIBIHFAaH MOJIIMETTEP CaJIbICThIPMAIIbI-AaHATUTUKAJIBIK )KOHE CaralbIK
TaJay 9AiCTepl apKbUIbl OHICII/II.

3eprrey wHoTmwkenepi ChatBot TeXHONOTHSCHIHBIH Hamap KOpeTiH
OKYILIBLIAP/IbIH €CENTEY JaFAbUIAPbIH JAMbITYFa, OKY MOTHBALIUSCHIH apTThIpyFa
XKoHe JiepOec OKy 9peKeTIH KaJIbINTaCThIpyFa TUIMAL BIKIAJ €TETIHIH KOPCETTI.
CoHbIMEH KaTap, 07 OKYy MaTepHaiblH KOJKETIMAL (popMarTa YChIHY apKbLIbI
MHKJIIO3UBTI O111M Oepy carachlH apTThIPaThlH MaHbI3/Ibl KypaJl eKeH1 JOIEACH/II.

JlereHMeH, TEXHOJIOTHSIHBI ~ €HTI3y[le oiCTeMeNiKk Oeiimaey MeH
TEXHUKAJIBIK KaMTaMachl3 €Tyre OaiJIaHbICThI OipKaTap MIEKTeYJIep aHBIKTAIIIBI.
byn mocenenep ChatBot >xyitenepin apHaiibl OimiM Oepy camachlHIa THIMIL
KOJIJIaHy YIIIH KOCBIMINIA FbUIBIMU 3€PTTEYJIEp MEH SJICTEMEIIIK d3ipiaemMenepil
Ka)KeT eTel.

Tipek ce3aep: Hamap kepeTiH okymsuiap, ChatBot, skacaHabl HHTEIUIEKT,
UHKJIIO3UBTI OutiM  Oepy, Tuduonenaroruka, ecenrey KaOiiaeTi, HupIibIK
TEXHOJIOTHSI, 0aCTayBIII CHIHBII OKYIIBLIAPHI

BO3MOXHOCTHU TEXHOJIOI'MU CHATBOT B PA3BBUTUU
BBIYHUCJIMNTEJIBbHOM KYJIBTYPbI CTABOBUIAIINX YYAIIIUXCS
HAYAJIbHOM IIKOJIBI
*JlanabaeBa M.A.!, AytaeBa A.H.?

*Ka3axckuii HAMOHAIbHBIN KEHCKUH MeIarornyeCKiii YHUBEPCUTET
Anmarel, Kazaxcran
*Ka3axckuil HallMOHAJIbHBIN Mejarorn4ecKuii yHUBepCUTeT UMeHU Abas,
Anmarel, Kazaxcran

AnHoTanusi. Pa3BuTHE BBIYUCIHUTENBHBIX CIOCOOHOCTEH Yy crabo-
BUIAIINUX YyYallIUXCA HavyaJbHON IIKOJIBI SIBISIETCS OJIHOI\/’I N3 aKTyaJIbHbIX
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HAyYHO-TIEIaTOTUYECKIX TPOOIEeM COBPEMEHHOH CHCTEMBl HHKIIFO3HBHOTO
oOpaszoBanusl. [lo3HaBarenbHbIE 0COOEHHOCTH JaHHON KaTeropuu o0y4yaroninuxcs
XapaKTepU3YyIOTCS  OTPAaHUYEHHOCTHIO  BOCHPUATHS  MHQOpPMAIMH  4epes
3pUTEIBHBIN KaHajl, BCJEICTBHE Yero MpPOIECC YCBOCHUS MAaTeMaTHUECKHUX
MOHATUH, BBIIOJHEHUS BBIYACIUTENBHBIX ONepanmuid ©u  (OPMUPOBAHHS
JIOTUYECKOTO MBIIIJIEHUSI MPOTEKAaeT 3aMeUIeHHO. B 3Tol cBsA3M BoO3pacTtaer
HEOOXOAMMOCTh HCIIONIB30BaHUS ITU(PPOBBIX TEXHOJOTHM, O0ECIIEUYNBAIOIINX
MHAMBUAYAIU3AUI0 U aJanTaiuio o0pa3oBaTeabHOro Mpoliecca, B TOM YHUCIIe
cuctem Chatbot.

B crartee paccmarpwBalOTCS TEAArOTWYECKUE U JAUJAKTHYECKUE
BO3MOKHOCTH TexHooruu Chatbot B pa3BUTHU BBIUNCIUTEIBHBIX CIOCOOHOCTEN
y CJIa0OBUAAIIMX YUalllUXCs Ha4aJIbHOM 1IKOJIbL. B X0/1e nccnenoBanus npoBenéx
aHaJIU3 TEOPETUYECKUX KOHLEMUUN B 00JacTU MHKJIKO3UBHOIO 00Opa3oBaHuS,
CHEIMaJIbHOM MeJaroruku U TUgIoneaarorukyi, Ha OCHOBE 4ero 00OCHOBAHbI
¢yuknun Chatbot, Takue kak ajnanTanus ydyeOHOro marepuasa, oOecreueHue
OTIepaTUBHON OOPATHOM CBS3M M KOTHUTHBHAS MOJICP’KKA OOYJatOIITIXCS.

Ha smnmpudeckoM stare uccie1oBanus ObIIH IPOBEICHB AHKETHPOBAHNE
yuuTened U CreluaibHbIX MEe1aroroB, a TakXe IMeJaroruueckoe HadIoeHuE.
Kpowme Toro, paspaborana agantupoBanHas cucrema Chatbot st craboBuasimux
y4amuxcsi ¥ BHEApPEeHa B y4eOHbIH mporecc. CucTtemMa BKIIOYAET 3JIEMEHTHI
3BYKOBOTO COIIPOBOXKICHHSI, YITPOIIEHHBIN HHTEP]EIiC, TOIAaroBoe 00bsICHEHHE 1
WHTEpaKTHBHEIE 3a1aHus. [lomydeHHbIe TaHHBIE 00pa0OTaHBI C UCIOJIH30BAHUEM
CpaBHUTEIbHO-aHATUTHYECKUX U Ka4eCTBEHHBIX METOOB aHAJIN3a.

Pesynprarel  uccnenoBaHus mokasanu, 4to TexHojorus Chatbot
OKa3bIBACT TOJIOKUTEIHFHOE BIUSHUE HA PAa3BUTHE BBIYMCIUTEIHHBIX HABBHIKOB
CJIAa0OBUISIINX yUYAIIUXCS, CIIOCOOCTBYET TOBBIMICHHIO YI€OHOH MOTHBAIlUN U
(hOpMHPOBAHUIO CAMOCTOATEILHON y4eOHOU AESITeNbHOCTH. Takke JoKa3aHo,
YTO JaHHAs TEXHOJOTHS SIBISCTCS Ba)KHBIM CPEICTBOM TIOBBINICHHUS KauecTBa
MHKJIIO3UBHOTO 00pa3oBaHMs 3a CU€T IpeJCTaBlIeHMs] y4eOHOro marepuaia B
JIOCTYITHOU (hopme.

OnmHako B TpoIecce BHEAPEHHsS] TEXHOJOTHH OBLUTH  BBISBJICHEI
orpenesi€HHBIE OTpAaHWYEHHsSI, CBS3aHHBIE C METOAMYECKOM ajanTanueil u
TEXHUYECKUM OOecreyeHreM. DTH BOIPOCHl TPeOyIOT NalbHEMIINX HAyYHBIX
HCCIIEIOBAaHUM U METOIMYECKUX pa3paboToK A 3PPEKTUBHOTO MPUMEHEHUs
Chatbot-cuctem B criermaabHOM 00pa30BaHUU.

KuroueBnble caoBa: ciadoBupsnue ydammecs, Chatbot, nckyccTBeHHBIN
MHTEJJIEKT, UHKJIIO3UBHOE 00pa3zoBaHHUe, THU(IONEAAroruka, BbIUUCIUTEIbHBIE
crocoOHOCTH, IU(PPOBHIE TEXHOJIOTHH, YUAIIUXCS HAYATbHOMN IIIKOJTBI
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