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Abstract.  In today's world, chemistry plays a key role in addressing global 
challenges such as climate change, the energy crisis and human health. However, 
access to quality education in this field remains limited for many populations. The 
study «Chemistry without Barriers» analyses existing barriers to the teaching and 
practice of chemistry and looks at ways to overcome them. The article examines 
the main barriers, including lack of resources, language and cultural differences, 
and learners' lack of practical experience. We emphasise the importance of an 
inclusive approach in education that takes into account the diversity of learners 
and their needs. Innovative methodologies, such as the use of digital technologies, 
open educational resources and distance learning platforms, which can significantly 
increase access to knowledge, are proposed as solutions. In addition, the publication 
presents successful examples of programmes aimed at engaging diverse populations 
in the study of chemistry. We analyse the experience of international projects that 
have contributed to the creation of inclusive educational environments, and share 
recommendations for implementing such initiatives in educational institutions. The 
article aims to inspire educators to create more accessible and diverse educational 
environments in chemistry. We believe that Chemistry Without Barriers not only 
promotes the development of scientific thinking and practical skills among subject 
teachers, but also promotes the development of a more accessible and diverse 
educational environment in chemistry.
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Аннотация. Қазіргі әлемде химия климаттың өзгеруі, энергетикалық 
дағдарыс және адам денсаулығы сияқты жаһандық мәселелерді шешуде 
шешуші рөл атқарады. Алайда, осы саладағы сапалы білімге қол жетімділік 
көптеген адамдарға, балаларға шектеулі болып қала беруі мүмкін. «Кедергісіз 
Химия» зерттеуі химияны оқыту мен тәжірибеде бар кедергілерді талдауға 
бағытталған және жаңа жолдарды, әдістерді қолдану жолдарын қарастырады. 
Мақалада ресурстардың жетіспеушілігі, тілдік және мәдени айырмашылықтар, 
сондай-ақ білім алушылардың практикалық тәжірибесінің болмауы сияқты 
негізгі кедергілер қарастырылады. Біз оқушылардың әртүрлілігі мен олардың 
қажеттіліктерін ескеретін білім берудегі инклюзивті тәсілдің маңыздылығын 
атап өтеміз. Шешім ретінде сандық технологияларды, ашық білім беру 
ресурстарын және қашықтықтан оқыту платформаларын пайдалану сияқты 
инновациялық әдістер ұсынылады, бұл білімге қол жетімділікті едәуір 
кеңейте алады. Сонымен қатар, басылымда халықтың әртүрлі топтарын 
химияны зерттеуге тартуға бағытталған бағдарламаларды жүзеге асырудың 
сәтті мысалдары келтірілген. Біз инклюзивті білім беру ортасын құруға 
ықпал еткен халықаралық жобалардың тәжірибесін талдаймыз, сондай-ақ 
оқу орындарына осындай бастамаларды енгізу бойынша ұсыныстармен 
бөлісеміз. Мақала мұғалімдерді химия саласында қол жетімді және әр түрлі 
білім беру ортасын құруға шабыттандыруға арналған. Біз «кедергісіз химия» 
пән мұғалімдерінің ғылыми ойлауы мен практикалық дағдыларын дамытуға 
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ықпал етіп қана қоймай, қазіргі заманның өзекті мәселелерін шешуге дайын 
химиктердің жаңа буынын қалыптастыратынына сенімдіміз. Сайып келгенде, 
химиялық білімге қол жеткізу әркімнің құқығы болуы керек және біздің 
басылым осы маңызды идеяны қолдауға тырысады.

Түйін сөздер: Білім беру, оқу процесі, инклюзивті білім беру, оқыту 
әдістері, технологиялары
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Аннотация. В современном мире химия играет ключевую роль в решении 
глобальных проблем, таких как изменение климата, энергетический кризис 
и здоровье человека. Однако доступ к качественному образованию в этой 
области остается ограниченным для многих групп населения. Исследование 
«Химия без барьеров» посвящена анализу существующих преград в 
обучении и практике химии и рассматривает пути их преодоления. В 
статье рассматриваются основные барьеры, включая недостаток ресурсов, 
языковые и культурные различия, а также отсутствие практического опыта 
у обучающихся. Мы подчеркиваем важность инклюзивного подхода в 
образовании, который учитывает разнообразие учащихся и их потребности. 
В качестве решения предлагаются инновационные методики, такие как 
использование цифровых технологий, открытых образовательных ресурсов 
и платформ для дистанционного обучения, которые могут значительно 
расширить доступ к знаниям. Кроме того, в публикации представлены 
успешные примеры реализации программ, направленных на вовлечение 
различных групп населения в изучение химии. Мы анализируем опыт 
международных проектов, которые способствовали созданию инклюзивной 
образовательной среды, а также делимся рекомендациями по внедрению 
подобных инициатив в учебные заведения. Статья призвана вдохновить 
педагогов на создание более доступной и разнообразной образовательной 
среды в области химии. Мы уверены, что «Химия без барьеров» не только 
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способствует развитию научного мышления и практических навыков у 
педагогов - предметников, но и формирует новое поколение химиков, готовых 
к решению актуальных проблем современности. В конечном итоге, доступ к 
химическому образованию должен быть правом каждого, и наша публикация 
стремится поддержать эту важную идею.

Ключевые слова: Образование, учебный процесс, инклюзивное 
образование, методы, технологии обучения

Introduction. Children in the «children with special educational needs» group 
face various difficulties. The inclusion of children with special educational needs 
requires the creation of pedagogical conditions that allow the child to grow and 
develop as a person, to realize themselves, and to acquire creative and professional 
knowledge and skills. The SEN (special educational needs) group includes not only 
children with disabilities, but also children living in remote rural areas, children 
with a language barrier, migrant children, gifted children etc., that is, all those 
categories that need special learning conditions.

Implementing the inclusive education program provides an opportunity for 
children with LHO (limited health opportunities) to receive an excellent education, 
enabling them to remain fully developed people (National Plan for Ensuring the 
rights and improving the quality of life of persons with disabilities in the Republic 
of Kazakhstan until 2025). The process of educating and raising children with SEN 
and LHO differs in several ways. Inclusion of children with LHO is a complex 
and time-consuming process, as it obliges not only the creation of a material and 
technical base for students, but also the training of qualified personnel. Involving 
«special» children is a time-consuming and unpredictable process for both the 
children themselves and their parents and teachers. Adaptation of children to 
a new environment is complicated not only by limited opportunities but also by 
psychological difficulties. Children need to adapt to social conditions; each child's 
capacity to adapt is individual and sometimes limited. In this regard, it is necessary 
to consider the challenges and create optimal conditions for the effective inclusion 
of children with LHO in an inclusive pedagogical setting.

Inclusive education is considered a key priority in current educational policy, 
with the main focus on providing equal educational opportunities for all students, 
including those with special educational needs. The work carried out abroad draws 
attention to the need for flexible educational tactics that will allow adapting the 
content, forms, and methods of teaching to the heterogeneity of students. In this 
context, Universal Design for Learning (UDL) is a prospective and innovative 
methodological model for developing inclusive pedagogical materials and 
programs, especially relevant for teaching scientific disciplines such as chemistry.

Applying UDL principles in chemistry classes improves the quality of learning 
and learning outcomes for students with special educational needs by using digital 
media, interactive tools, and adaptive complexity tasks (Nurramadhani et al., 2024).

Literature review. The problem of inclusive chemistry education is also 



ISSN 1991-3494                                                                                                               1.2026

459

considered in foreign pedagogical publications. Thus, the Journal of Chemical 
Education considers the MiC (Model for Inclusive Chemistry Teaching), which 
aims to establish an inclusive teaching environment through interactive tools, media 
materials, and custom learning modules. The authors illustrate that the assimilation 
of these tools enables effective inclusion of students with varying levels of training 
and motivation in the learning process, as evidenced by empirical data (Kranz and 
Tiemann, 2022).

Scientists in Kazakhstan are also actively studying issues of inclusive education 
and their effective application in the country's educational space. The works of 
Bataev, Mamkina, and Shataeva address the specifics of preparing future chemistry 
teachers to work in inclusive learning classrooms, pointing out the importance 
of developing professional competencies to individualize instruction and address 
the educational needs of all students (Shatayeva et al., 2021). In other domestic 
studies, based on the works of Kazakhstani and foreign scientists, a meaningful 
analysis of the concept of «inclusive education» is carried out, and the main models 
and approaches concerning inclusiveness that can be adapted to the development 
of school pedagogical practice in the Republic of Kazakhstan are identified 
(Shadyrova, 2024).

In addition, domestic publications highlight the capabilities of up-to-date 
educational technologies, such as virtual laboratories, to expand access to chemical 
education for students with disabilities. The research by Abdurazov, Usenbai, 
and Aldanazarova shows the positive impact of virtual laboratory modeling on 
overcoming physical and cognitive barriers to studying chemistry in an inclusive 
pedagogical environment, stressing the need for greater application of digital 
resources in the learning process (Abdurazov et al., 2025).

The analysis of the scientific literature suggests that inclusive chemical education 
is an interdisciplinary field in which pedagogical theories, didactic methods, and 
educational technologies are closely intertwined. Despite the experience gained 
abroad, it is still necessary to continue developing strategies for teaching chemistry 
within the Kazakh scientific community, focusing on the diversity of students' 
educational needs and, as far as possible, on the features of an inclusive pedagogical 
environment.

At present, inclusive education is becoming an integral part of the Republic of 
Kazakhstan's general secondary education system. In general education schools, 
the number of inclusive classes in which children with different educational 
opportunities study together is growing. Thus, teachers across disciplines face the 
challenge of finding effective didactic approaches that ensure educational materials 
are available to all students, including those with special educational needs.

Teaching chemistry is particularly challenging in an inclusive teaching 
environment. This topic requires trained abstract thinking, the ability to work 
utilizing symbols, formulas, and equations, as well as active participation in 
laboratory and practical work. For some students, these qualities become a serious 
obstacle to learning the educational content. In practice, the situation is complicated 
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by the fact that most textbooks and teaching materials on chemistry are focused 
on the typical student and do not account for the diversity of educational needs, 
limiting the possibility of differentiation and individualization of training.

The analysis of teaching practice shows that chemistry teachers often do not have 
the opportunity to consult, and there is insufficient methodological and educational 
material suitable for inclusive teaching. In particular, tasks with step-by-step 
instructions, visual models of chemical processes, alternative methods of conducting 
laboratory work, and flexible methods for evaluating student performance are not 
sufficiently presented. As a result, teachers are forced to adapt the teaching material 
independently, based on their personal experience and intuition.

At the same time, implementing adaptive pedagogical practices, such as visual 
aids and diagrams, digital and virtual laboratories, modified experimental tasks, 
collaborative activities, and differentiated tasks, positively impacts students' 
motivation and learning success. These approaches help to reduce barriers to 
learning, arouse cognitive interest, and actively involve all students in the learning 
process.

Therefore, the approach to the problem of inclusive chemistry education is relevant 
for modern pedagogical practice and is inspired by the necessity for methodological 
support for teachers in inclusive classes. The study and systematization of proven 
techniques for teaching barrier-free chemistry can improve the quality of teaching 
the subject and ensure the implementation of inclusive education principles in 
schools.

Materials and basic methods. History shows that the formation of inclusive 
education was not easy; the founders of this form of education were philosophers, 
educators, and teachers since the ancient world. The concepts formulated by them 
showed the need to teach children with SEN.

The process of forming inclusive education shifted from one model to another, 
and the «Normalization Model» or integration strategy, began its movement in the 
middle of the 20th century. The unification strategy is aimed at a limitless society, 
a society without different groups, in which everyone learns, lives, works, and 
fulfills themselves together. When implementing this model, there is no need to 
create separate institutions; special conditions are not created, everyone is on an 
equal footing, and is forced to adapt to the system. The integration system has 
expanded the opportunities of people with LHO, allowing them to study in general 
education schools, colleges, and universities. The implementation of the strategy is 
possible with strict adherence to the action plan, a single educational algorithm, the 
application of the principle from simple to complex, and the complexity of teaching 
methods and techniques (Kotova, 2008).

The current model of organizing the educational process for children with LHO 
is taking a new trajectory, called the «social model» or inclusive strategy. Pedagogy, 
psychology, and humanistic philosophy have become the basis of an inclusive 
education strategy. This strategy signifies the needs of people with disabilities as 
much as possible. Acceptance by society of a person with SEN, creation of optimal 
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living conditions for him, assistance in adapting to the environment for each 
individual in need, these areas involve inclusion, inclusive education. An inclusive 
strategy includes not only people with disabilities, but also other categories, such as 
children from dysfunctional families, national minorities, by religion, and others. 
This strategy is not limited to certain stages or levels of the education system; its 
implementation is possible at all stages and levels of the education system, and it 
is aimed at each child, his individuality and personality. Inclusion is understood 
as a new approach, new psychological and pedagogical methods and techniques. 
Inclusive education differs from correctional education in that, on the one hand, 
it leads to the development of new teaching methods, and, at the same time, 
unifies the education system, allowing not only children with LHO to learn but 
also healthy ones, equalizing the opportunities of both categories. Teachers and 
students are components of the same system, organized as subject-subject relations, 
which is what inclusive education is all about. Children acquire subjectivity as 
an effective quality. Subjectivity allows children to take an active role in the life 
of the environment and the team, thus forming transformative relationships. The 
transformation of relationships is accompanied by a change in people's activities, 
towards themselves and the world, towards life and the people and events around 
them. In such conditions, a new feeling, called «subjective well-being» (Tsyrenov, 
2014), is formed. This state is characterized by a completely new positive, active 
life position, expressed not only by a change in attitudes and attitudes to current 
events in the world and to the world itself, but also by a revision of the attitude 
to oneself and to one's life, the quality of life. With this form of organizing the 
educational process, the educational environment adapts and creates conditions for 
children with LHO, taking into account their characteristics and needs, but not vice 
versa, adjusting the child to the system.

The aim of the study is to substantiate and theoretically analyze efficient methods 
for inclusive chemistry education in general education schools, ensuring access to 
educational content and effective mastery of the discipline for students with special 
educational needs.

To achieve this goal, the article is supposed to solve the following tasks:
1.	 To identify the specifics and main difficulties of teaching chemistry in an 

inclusive learning classroom.
2.	 To consider pedagogical strategies and adaptive methods of teaching 

chemistry applied in an inclusive schooling environment.
3.	 Systematize effective methods and forms of work that help reduce educational 

barriers for students with special educational needs.
4.	 Determine the pedagogical conditions that ensure the effectiveness of 

inclusive chemistry education.
WHO data show the health status of the modern younger generation, and 

at the same time, the tendency to increase the number of children with various 
pathologies, including ASD, intellectual disabilities, etc. Students with SEN face 
difficulties in mastering the educational program, and the task of teachers and 
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heads of educational institutions is to create the necessary conditions for learning 
and upbringing, and these children should receive full support within the learning 
institutions. In other words, we need a barrier-free school environment that would 
allow children with disabilities to thoroughly actualize their educational needs. In 
this regard, it is necessary to create an inclusive schooling space for children with 
disabilities.

Each educational institution may have its own subtleties in choosing forms and 
methods, but there are general principles and laws that must be followed: the principle 
of respecting the best interests of the child; the principle of continuity; compliance 
with the principle of consistency; respect for the principle of humanization; the 
principle of assistance; the principle of variability.

Where to begin? How to build the education process? First of all, the educational 
environment determines whether the environment is ready to accept a child with 
special educational needs. The effectiveness of the implementation process of a 
child with SEN primarily depends on the organizational and pedagogical conditions. 
One of the most important indicators remains the development of the adaptive 
environment. Adaptive environment – aset of indicators

1.	 Adapting the learning process
2.	 No architectural barriers
3.	 No physical barriers
4.	 Individual training approaches
Thus, the priority questions are «Is the education system ready for inclusion?», 

«Where to start the process?». One of the most important aspects of the educational 
process's readiness to accept and include children with disabilities is the 
indicator of students' adaptability in the educational environment. The successful 
implementation of a student with SEN ensures the creation of organizational and 
pedagogical conditions that include not only the elimination of physical barriers 
through the resolution of architectural obstacles, but also the creation of conditions 
for the child's comfortable stay in this society. Such an environment allows the 
child not only to adapt successfully and feel comfortable, but also promotes 
individual advancement, increasing self-esteem and self-importance, and therefore 
self-realization. The role of the subject teacher is very important in this process; the 
degree of perception of the material depends on it, it creates an adaptive model of 
the educational process through methodological and technical capabilities.

Individualization of the learning process is aimed specifically at this child and 
may include such modifications as:

- Change of deadlines, task forms, and methods of presenting results. 
- Concentration of the student's attention on precise details of the educational 

material; 
- drawing up an individual «waybill» with a description of the route from 

learning new material to completing homework; 
- Implementation of all possible methods of perception of the material; 
The educational process is impossible without psychological and medical 
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support. Each child with SEN is different, and therefore the learning and 
development strategies are individual, taking into account their needs and 
characteristics. Through the educational process, the inclusion of a child with LHO 
is not only about educational activities but also about socio-cultural adaptation and 
integration. In this regard, the educational institution and teachers have a great 
responsibility to include a child with LHO in society. Teachers face the challenge 
of organizing the educational process with maximum efficiency and achieving the 
expected results, which means choosing the most rational ways to solve problems. 

The traditional model of education, which has long been used in general 
secondary education, focuses on the average level of students and assumes uniform 
requirements for the pace of learning, forms of learning and assessment methods. 
Within this approach, the content and methods of teaching chemistry primarily 
do not take into account students' individual educational needs, which limit the 
possibility of full inclusion of children with special educational needs in the 
educational process. This is manifested in mastering the frontal forms of work, 
abstract-theoretical presentation of the material and standard laboratory tasks, the 
performance of which requires a high level of formation of abstract thinking and 
experimental skills.

For students with special educational needs, these demands frequently become a 
serious obstacle to learning, which leads to a decrease in motivation and difficulty 
in mastering educational content. According to foreign researchers, focusing only 
on a single educational standard without flexible adaptation of the content and 
instructional techniques does not correspond to modern principles of inclusive 
education Abdurazov et al., 2025).

Unlike the traditional approach, inclusive education is based on the principles of 
accessibility, variability, and educational diversity of students. Inclusive education 
consists of adapting the content, methods, and forms of teaching chemistry to the 
individual capabilities of students. In pedagogical practice, this is done with the 
help of differentiated tasks, visual models of chemical processes, visual diagrams, 
alternative forms of laboratory and practical work, as well as flexible methods for 
evaluating academic results ().

The analysis of scientific research shows that in the context of inclusive 
education, modern models of teaching chemistry are of particular importance. The 
analysis of scientific research shows that Moderna models of chemical education 
are becoming particularly important in an inclusive schooling environment. One of 
the most common is the universal model of learning design (Universal Design for 
Learning), which includes various ways of communicating information, organizing 
educational activities and displaying learning outcomes (Abdurazov, 2025). .

Kazakh academics point out that the transition to an inclusive model of teaching 
chemistry calls for not only updating educational materials, but also specific training 
of teachers to work in an inclusive learning classroom  The lack of development 
of adapted methodologies and practical recommendations complicates the 
implementation of inclusive education and reduces its effectiveness ).
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Thus, a comparative study of traditional and universally accessible approaches 
shows that inclusive chemical education has a considerable capacity for improving 
access and the standard of education. Unlike the traditional model, the all-
encompassing approach focuses on removing educational barriers, actively 
involving all students in the learning process, and setting requirements for achieving 
learning outcomes based on individual students' abilities.

This leads to the following questions: «How to organize a lesson?», «What 
methods to apply?», «What principles to build a lesson on?». 

The fundamental principles of organizing a lesson with LHO children are: 
empathy, individualization, consistency, positive reinforcement, collaboration with 
parents, and other professionals.

Answering the following questions, the teacher considers the method of teaching 
«special» children, because the correct choice of learning methods for children 
with SEN (special educational needs) is an art that requires flexibility, sensitivity, 
and individual approach from the teacher. Using student-centered learning with an 
emphasis on interaction between students allows you to move from the traditional 
model, where the teacher is the central figure, to the model focused on the student. 
Instead of learning passively, students actively participate in the learning process, 
interacting with each other on an equal footing. Organization of the educational 
space (group seating, selection of materials and tasks, individual assessment) 
contributes to effective cooperation. This approach is effective in both specialized 
as well as inclusive classes, developing interaction skills between all students, 
regardless of their characteristics. Inclusive education is not able to be unified; it 
cannot have a universal «recipe», method, technology, but there are a number of 
general principles and methods that have proven their effectiveness.

Teaching children with SEN is a difficult yet gratifying task. Success depends on 
the teacher's professionalism, empathy, patience, and willingness to constantly learn 
and improve. Thus, openness and variability are among the main characteristics 
of the modern education system in the Republic of Kazakhstan. The instructional 
environment adapts to the child by identifying the child's needs and creating the 
necessary conditions, offering optimal, high-quality educational services to both 
the child and his parents.

The main factors of inclusion of school students in inclusive education are: 
creation of a barrier-free environment, development of an adapted educational 
program, and psychological and pedagogical support.

The principle of inclusive education is that teachers and administrators of 
general education schools accept children regardless of their intellectual, emotional, 
physical, and social status and create conditions for them based on pedagogical and 
psychological methods adapted to the needs of children are located.

Thanks to an integrative approach, the learning process allows students to 
acquire the necessary skills in accordance with educational standards. The main 
theme of inclusive education is the child with disabilities. In the field of education, 
the term «child with disabilities» describes children who are unable to complete 
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the regular curriculum due to mental, intellectual, and physical disabilities and who 
require specially designed content, methods, and learning standards.

Entering a new environment for children with SEN is a difficult process, given 
that up to this point they were taught at home, individually, and students have 
almost no socialization skills. At the first, ascertaining stage of the experiment, 
our task was to determine the difficulties that students faced in the new real-life 
conditions, to determine their interests and opportunities.

We are faced with the following questions: what training methods should we 
adopt? How do I organize the learning process?

For the successful implementation of mixed-ability classroom learning, it is 
important to use a variety of modern methodologies of instruction and technologies 
that take into account the individual educational needs of all students. An effective 
approach is differentiated learning, in which tasks and activities are adapted to each 
student's level of knowledge, competencies, and interests. In chemistry courses, this 
can manifest itself by offering students with special educational needs simplified 
versions of laboratory tasks with step-by-step instructions, while more prepared 
students complete in-depth tasks or mini-studies. Flashcards with visual guides and 
diagrams are an important tool for differentiation, which allows all children to learn 
the material successfully.

No less significant is the multi-modal offer of educational materials, which relies 
on different channels of perception: visual, auditory, and kinesthetic. Using videos, 
interactive presentations, 3D molecular models, and chemical process animations 
allows children with disabilities to better understand abstract concepts. For example, 
the structure of a molecule can be represented using a three-dimensional model or a 
virtual simulator, and a demonstration of the experience can be presented as a video 
that allows students to repeat actions at their own pace.

Project and research activities are another effective method of inclusive 
learning. Group projects and mini-studies allow children to put their knowledge 
into practice and develop group work capabilities. For students with disabilities, 
individual laboratory kits or digital measuring instruments can be used, and the 
work is evaluated not only by the accuracy of the results, but also by the degree of 
participation and understanding of the process.

Digital and virtual laboratories, such as PhET, ChemCollective, or Labster, are 
widely used to simulate chemical experiments in an interactive environment. This is 
especially useful for students who find it difficult to perform physical experiments, 
as they can safely observe reactions, change experiment parameters, and study the 
results under the guidance of a teacher.

Visualization and visual materials are essential for developing a strong 
understanding of the learning material. Diagrams, infographics, molecular models, 
and concept maps help children learn complex processes such as chemical reactions 
and the structure of substances. Students can create their own diagrams or posters 
that help consolidate their knowledge and develop cognitive skills.

Group training and pair work, in which students of different levels of education 
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jointly solve educational problems, which are also effective. Roles can be assigned 
to these groups so that each student is involved in the process, and children with 
special educational needs receive support from their peers. This approach promotes 
socialization and development of team skills.

Finally, special attention should be paid to flexible forms of assessment 
tailored to each student's capabilities. Evaluation can be done through portfolios, 
observations, oral reports, or multimedia presentations. Lab work is evaluated for 
participation in the process and understanding of the experience, rather than just the 
accuracy of results, which creates an environment that encourages the inclusion of 
all students in the learning process.

The integrated application of these methods and technologies makes chemistry 
education accessible to all students, reduces obstacles to learning, and forms the 
active involvement of children with special educational needs in the educational 
process. Implementing these approaches in chemistry classes improves the quality 
of education and develops the skills and competencies necessary for all children to 
successfully master the subject.

To ensure the effectiveness of inclusive chemistry education, it is necessary 
to create a complex of instructional settings that provide accessibility and quality 
of the educational process for all students. The fundamental condition is teachers' 
professional competence, which includes the knowledge and ability to address 
students' differentiated educational needs. Therefore, the preparation of future 
teachers for the formation of inclusive competencies requires the assimilation 
of special disciplines and modules into professional education programs, which 
is confirmed by research on the formation of inclusive competencies of future 
teachers in Kazakhstan .

An equally important pedagogical condition is the availability of adapted 
teaching materials and technologies that account for the specificities of 
information perception in children with special educational needs. The analysis 
of methodological aspects of inclusive education shows that the use of adaptive 
pedagogical technologies and multimedia materials promotes a higher successful 
assimilation of knowledge and reduces learning barriers for students with LHO.

The third important condition is the organization of psychological and 
pedagogical support, which creates a favorable emotional setting and supports 
individual educational trajectories of students. Psychopedagogical support includes 
systematic diagnostics, counseling, and corrective measures aimed at developing 
children's cognitive and social skills in an inclusive setting (Rakhmatova, 2024).

Creating an inclusive learning environment that ensures equal access to the 
learning process is an important factor in effectiveness. This includes adapting the 
spatial, logistical, and organizational environment to cater to the wide-ranging needs 
of students, as well as supporting teachers and parents in implementing inclusive 
practices. Creating a favorable environment in which every student perceives 
accepted and included in classes is the basis for successful implementation of 
inclusive education (Abidova and Yerkinzhonova, 2024).



ISSN 1991-3494                                                                                                               1.2026

467

Finally, one of the pedagogical conditions for academic achievement is 
systematic teacher training in inclusive practices, which includes mastering adaptive 
didactic approaches, differentiation and individualization competencies, as well as 
the ability to effectively organize the learning process using Moderna Educational 
Technologies. The analysis of pedagogical training shows that thorough training of 
teachers for inclusive activities significantly improves the quality of the educational 
process and the level of adaptation of students .

Thus, the impact of inclusive chemical education is accomplished by a 
combination of pedagogical environments, including teacher training, availability 
of adapted materials, psychological pedagogical support, creation of an inclusive 
teaching environment, and systematic methodological support. These factors 
facilitate the creation of a favorable learning environment in which all students 
have equal opportunities for successful learning and personal development.

Results. To identify the level of creation of pedagogical conditions, a survey 
was conducted among teachers. The purpose of the survey was to identify the best 
learning methods for children with SEN.

The first question is «What form of training do you prefer when working with 
children with LHO?». Teachers prefer an individual approach, which is working 
with the child separately from the main group.

The second question, «How do you feel about inclusive education?» was divided 
among teachers; some of them consider it a good solution, but the second part of 
respondents assume that individual training is the most acceptable in this situation.

The third question is «Are there any positive aspects in teaching healthy children 
together with LHO?». All teachers answered «yes», both to one and the other side 
of the students. in this form of training, such qualities as tolerance, empathy, mercy, 
kindness, caring and others are brought up. For children with LHO, this is a good 
opportunity to socialize, discover their abilities, hidden potential, and talents. 

The fourth question, «Are there any drawbacks of co-education for healthy 
and children with LHO?» teachers noted the complexity, restructuring of didactic 
methods, that is, a change in the educational process is required. 

The fifth question is «Have you completed professional development in the 
framework of inclusive education?». Professional development is a mandatory 
procedure for teachers, but they did not complete a course aimed entirely at 
inclusive education. Professional development, aimed at methodological literacy, 
partially addressed the issue of inclusion, it’s some aspects.

Sixth, «What difficulties do you have to face when working with children with 
LHO?» For many, it was a methodical training of personnel. 

In addition to conducting a survey, students' educational achievement and 
behavior were monitored. The aspect of adaptation, activity, and socialization 
of the child, through communication, the ability to ask or help fellow students/ 
teachers, was considered. 

Thus, inclusive education has its own specifics, which do not allow the 
participation of methodically untrained teachers. 
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The learning process is fully planned and organized by the teacher, and a choice 
of methods and means is made to achieve the expected result. The trend of modern 
education is aimed at active cognitive activity of schoolchildren, the role of the 
teacher-organizer, «director» of the educational process, the main goal of which is 
to attract the student through a conscious attitude to learning, this means a change 
in thinking, perception of information by the student, which is possible during the 
transition from traditional authoritarian learning to teacher-student cooperation. 
The updated curriculum is based on a competency - based approach to learning, 
which means that there is a need for changes in the curriculum. The new standards 
are based not on the amount of material the student must learn, but on the results 
of training (Nazarova, 2011). The short-term transition to this form of education 
is quite diffi cult, so teachers and students should be prepared for it. One of the 
ways is to use methods and techniques based on students ' independence, which 
activates their activities. The teacher, in turn, bases his activity on methods, such as: 
research, personality-oriented, differentiated approach, active methods, modular, 
problem-based, etc. (Abdurazova et al., 2025).

Thus, the state standard focuses on teachers' use of innovative, interactive, and 
active teaching methods. 

During the experiment, we used various forms and methods of organizing the 
educational process when teaching chemistry in groups with children with LHO. 
We focused on teaching methods such as research, case-based learning, and ICT. 
The survey of teachers showed that not all the proposed methods are considered 
to be a priority. Of the 117 teachers surveyed, they noted that they often use ICT 
methods and less often research and case technology (fi gure 1).

Figure 1 – Diagram of the frequency of application of training methods

As the survey shows, the methodological competence of teachers is quite 
high. They apply effective (according to the conducted research) methods and 
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technologies that allow creating the necessary pedagogical conditions for obtaining 
positive learning outcomes.

Differentiated learning, multi-modal presentation of educational materials, 
digital and virtual laboratories, flexible assessment forms, and ICT technologies 
are an integral part of the educational process for children with SEN. Teachers who 
teach inclusive classes’ rate these methods as elementary and basic. 

Visualization and visual materials, as well as group training and working in pairs, 
are also used quite often by teachers. Sometimes it is quite difficult to understand 
this without images of chemistry, and in this case, creating and presenting a model 
of a molecule, substance, reaction, virtual and real, makes it easier to perceive 
matter.

Of the proposed methods, the case method and project and research activities 
were among the «sometimes» and «rarely» used.

Research activities in chemistry classes are primarily laboratory experiments. 
Conducting and organizing an experiment means following the safety rules. 
Performing experiments requires students to have certain skills and abilities. The 
study of physical, chemical characteristics and methods of preparation is most 
effective through performing experiments. In this case, the student can clearly see 
the effect of the reaction, the release of gas, precipitation, the appearance of staining 
or, conversely, its disappearance, or a change in the color of the solution. Release of 
odors characteristic of certain substances and compounds. 

As mentioned above, performing laboratory work calls for meticulous 
coordination of movements, knowledge of safety techniques, and compliance with 
the progress of work. In our case, students with impaired coordination of movement 
cannot be allowed to perform individual laboratory work. For these guys, we 
suggested using a virtual laboratory. The virtual laboratory allows you to perform 
experiments in a safe way, while visualizing the reaction effects that children 
observe in front of the screen, combining all this with self-performed manipulations. 
Another positive aspect of such work is the possibility of carrying out reactions 
with toxicity, explosion or fire hazard, radioactivity or other characteristics that do 
not allow performing in real mode (Abayeva et al., 2023).

Research work can also include the preparation and defense of research papers, 
presentations, projects, layouts, etc. When performing this type of work, the 
student needs to study the literature, information, and select the necessary work 
for subsequent defense. Research work allows you to form an interest in studying 
chemistry. Increasing cognitive activity and creativity. Research skills and skills of 
working with literature are improved, calling attention to the main idea, forming 
a connection with everyday objects and important processes, such as biological, 
medical, industrial, and creative abilities are developed. Revealing the hidden 
potential of a child (Abdigapbarova et al., 2024). Possible formation of professional 
knowledge and skills necessary for choosing a profession.

Case technology in inclusive chemistry education allows you to create learning 
situations that are close to real life, making the material understandable and 
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motivating for all students. For children with special educational needs, the cases 
are adapted with detailed instructions, visual diagrams, and multimedia materials, 
which facilitate the perception of information. The method promotes teamwork and 
socialization, allows you to assign roles in the group, and uses different strategies 
to solve problems in accordance with the abilities of each student. The use of case 
technology increases motivation, develops critical thinking, and ensures active 
participation of all students in the educational process, making chemistry teaching 
accessible and effective.

As part of the study, a survey was conducted among 45 students of an inclusive 
class to determine their views on the instructional techniques used: differentiated 
tasks, case technologies, virtual laboratories and multimedia materials.

The results showed that 82% of respondents said that visual diagrams, step-
by-step instructions, and multimedia tools help them better apprehend complex 
chemical concepts. 76% of students noted that working with cases and participating 
in group projects increased their interest in the subject and contributed to the 
development of cooperation skills. Students with special educational needs 
emphasized that modifying materials and being able to work at their own pace 
reduced stress and created conditions for successful completion of tasks (93% of 
positive reviews).

At the same time, healthy students also noted that these methods contribute to 
the development of evaluative reasoning and analytical skills, and interaction with 
classmates from different educational backgrounds allows them to fi nd new ways 
to solve problems.

In general, the results of the survey shown in Figure 2 confi rm the effectiveness 
of the proposed methods, showing that their application creates favorable 
conditions for the assimilation of educational material, engaged involvement, and 
the formation of positive learning motivation in all students.

Figure 2 – Effectiveness of using training methods
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However, teachers also noted the diffi culty of working in inclusive classrooms. 
Teaching in the classroom inclusively is a rather complex and multifaceted task, 
which requires that the teacher have great professional competence and adaptability. 
One of the main diffi culties is the need for an individual method for each student. 
Children with special educational needs can greatly differ in the level of development, 
cognitive abilities, psycho-emotional state, and speed of assimilation of material, 
which requires constant differentiation of tasks and instructional techniques.

Another major problem is the lack of methodological guidance and adequate 
teaching materials, especially in subjects that require abstract thinking and 
practical skills, such as chemistry. Teachers are often forced to develop individual 
assignments, lab work, and visual models on their own, increasing their workload 
and demanding considerable resources of time and creativity.

Organizational and pedagogical diffi culties also manifest themselves in 
managing a class with students of various educational backgrounds. It is important 
to simultaneously maintain the motivation and interest of all students, monitor 
safety during experiments, and ensure that all children are included in group and 
individual tasks, which can be diffi cult without prior training.

The psychological aspects of working in an inclusive teaching space are also 
important. Teachers need to be able to manage the emotional atmosphere, help 
children adapt to the team, take into account behavioral characteristics, cope with 
confl ict situations, and maintain positive learning motivation.

Finally, the lack of suffi cient professional training and practical experience in 
inclusion is another major challenge. Many teachers do not have special training in 
inclusive pedagogy, which makes it diffi cult to effectively use adaptive technologies, 
case studies, virtual laboratories, and fl exible assessment models.

Collectively, all these factors make working in an inclusive teaching setting 
time-consuming and require systematic support, including methodological, 
psychological, and organizational support from the school and educational system.

Figure 3 – Diffi culties of working in inclusive classrooms
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Discussion. The analysis shows that the use of inclusive strategies in teaching 
chemistry contributes to greater accessibility of the educational process and greater 
inclusiveness of students with different educational needs. An inclusive strategy 
permits creating conditions in which each student can develop chemical theoretical 
knowledge and hands-on skills in accordance with their abilities, meeting Moderna's 
requirements for the quality of education.

The model of inclusive chemistry education «Chemistry without Barriers» is 
a structured method focused on creating an accessible instructional environment 
for students with different educational needs. It includes five interrelated blocks: 
personnel-succession, diagnostic-preparatory, educational-methodical, practical-
experimental, and evaluative-reflexive.

Scheme of a practical model of inclusive 
chemistry education 

 
HR AND SUCCESSION BLOCK 

• Bachelor's degree training 
• advanced training 

• methodological support 
• continuity of levels 

 
DIAGNOSTIC AND 

PREPARATORY UNIT 
• SEN detection  
• Barrier analysis 
• IOM  

 TRAINING BLOCK 
• multimodal materials  
• UDL  
• task adaptation                            

 
EVALUATION AND 

REFLEXIVE BLOCK│ 
•formative 

assessment  
• portfolio  
• feedback  

 PRACTICAL and 
EXPERIMENTAL BLOCK 

• experiment adaptation 
• virtual laboratories 
• competencies  

 EXPECTED RESULTS 
BLOCK 
 
• engagement  
• accessibility  
• motivation  
•inclusive 

culture         
 

Figure 4 – Model of inclusive chemistry education 
 

Figure 4 – Model of inclusive chemistry education

An important methodological basis for inclusive chemistry education is the 
principle of continuity of education, which implies the consistent formation of 
subject and metasubject competencies at all stages of training. The implementation 
of inclusive practices should be systematic and ensure continuity between levels 
of education, which is especially important for students with special educational 
needs. Lack of consistency in the application of adapted instructional techniques 
and tools can reduce the effectiveness of the educational process and make it 
difficult to further master chemical disciplines.

A special function in guaranteeing the continuity of inclusive education is 
played by the training of teachers, starting from the bachelor's level. The inclusion 
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in the educational programs of future chemistry teachers of disciplines and modules 
aimed at developing competencies in the field of inclusive pedagogy, adaptation 
of educational material, and organization of safe laboratory activities contributes 
to improving the professional readiness of graduates to work in a diverse student 
population. Practice-oriented training helps to reduce the professional difficulties 
of young professionals and ensure longer-lasting implementation of inclusive 
approaches pertaining to education practice.

The organization of laboratory and practical chemistry classes in an inclusive 
teaching space requires special attention to safety and inclusiveness. The use 
of personalized equipment, digital learning resources, and elements of virtual 
experiments expands the opportunities for students with health problems to 
participate and helps generate lasting interest in the subject. At the same time, the 
consistent use of these tools at different stages of learning improves the educational 
effect and contributes to the motivation of students.

Thus, the results of the discussion confirm that the effectiveness of inclusive 
chemical education is determined not only by the set of methods used but also by 
their systematic implementation, based on the principle of continuity of education 
and specific training of teachers at the university level. Further development of 
inclusive chemistry education in the education system should be linked to improving 
teacher training programs and expanding the methodological support for inclusive 
practice.

Based on the conducted pedagogical experiment, we can state that the use 
of cutting-edge teaching techniques is acceptable in classes and groups with 
children with SEN. Moreover, these methods can improve the effectiveness of the 
educational process. By organizing the process so that students strive to acquire 
knowledge independently, however, the teacher always needs to take into account 
the individual capabilities of students, choosing the most optimal conditions for 
learning.

Conclusion. The aim of the experiment was to consider instructional techniques 
as a factor for including students with LHO in the process of an inclusive educational 
environment when studying chemistry. Inclusive education is a new platform of 
opportunities, the principle of implementation of which is «everyone in society is 
equal», creating opportunities for people with disabilities to realize their life values 
and skills, both in children with SEN and healthy ones. Implementation of the 
direction of the inclusive education program provides an opportunity for children 
with SEN to receive a high-quality education, which allows them to continue to be 
fully developed person. The direction of inclusive education is considered in the 
«State Program for the Development of Education in the Republic of Kazakhstan».

The development and implementation of inclusive education in the educational 
process, through the use of various methods and techniques, can increase students' 
motivation to acquire knowledge and therefore improve academic results among 
students with different needs. Students who studied using adapted materials and 
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differentiated tasks showed a higher level of understanding and assimilation of 
the material. Inclusive methods, such as group work and hands-on experiments, 
contributed to greater student involvement in the learning process. This, in turn, 
helped create a more motivational and helpful ambiance in chemistry classes. 
Working in mixed groups contributed to the development of students' social and 
communication skills. Students learned to cooperate, express their thoughts, and 
help each other, which had a positive impact on their relationships. 

The results of the research show the significance of ongoing professional 
development of teachers in the field of inclusive education. Teachers who 
completed special courses and training were more effective in applying inclusive 
approaches and modifying educational material. The results of this study open up 
prospects for additional studies in the field of inclusive education in the sciences, 
including experiments with other subjects, scaling successful strategies, and 
exploring the long-term effects of an inclusive model. Overall, the study confirmed 
the importance of an inclusive methodology to chemistry education as a means 
to overcome learning obstacles and establish a fairer teaching environment that 
promotes the development of all students.

Therefore, the development of inclusive education in the Republic of Kazakhstan 
is a key priority of the state educational policy aimed at implementing the principles 
of humanism, equality and social justice. In the context of modernizing public 
awareness, it is particularly important to ensure equal availability of high-standard 
education for all categories of students, including children with special educational 
needs. At present, inclusive education is becoming an integral part of the general 
secondary education system with an increase in the number of inclusive classes in 
general education schools. This, in turn, actualizes the problem of methodological 
support of the educational process and preparation of teachers for work in conditions 
of educational diversity.

A special problem of inclusive practice is the teaching of chemistry as an 
academic discipline that requires well-formed abstract thinking, mastery of the 
symbolic and mathematical language of science, and participation in experimental 
laboratory activities. The lack of educational materials adapted to different 
categories of students with special educational needs makes it difficult to apply 
the principles of differentiation and individualization of learning. The analysis 
of pedagogical practice shows that chemistry teachers lack scientifically based 
methodological recommendations for organizing inclusive education. Adaptive 
forms of presentation of educational materials, alternative methods of practical and 
laboratory work, as well as flexible models for assessing academic performance, 
are not sufficiently developed. As a result, teachers have to independently find ways 
to overcome obstacles in education, which does not always guarantee a long-term 
positive result. At the same time, the use of inclusive educational tactics, such as 
visual aids, diagrams and models, digital and virtual laboratories, differentiated 
tasks, forms of cooperative work and adapted experimental tasks, shows a positive 



ISSN 1991-3494                                                                                                               1.2026

475

impact on students ' motivation to study and cognitive activity. These approaches 
help diminish cognitive and psychological barriers and ensure that all students are 
included in the learning process. In this regard, the search and systematization of 
successful approaches to inclusive chemistry education seems relevant and relevant 
for modern pedagogical practice, since they can improve the quality of teaching the 
discipline and ensure the implementation of the principles of unhindered modern 
education.
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