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Abstract. Inclusive education is recognized as a key approach to improving
global educational systems. This systematic literature review explores the role
and effectiveness of sign language recognition systems within inclusive education
frameworks. The study focuses on two main objectives: examining inclusive
education practices with attention to the specific learning needs of Deaf and Hard-of-
Hearing (DHH) students, and evaluating the integration and impact of sign language
recognition technologies on their educational experiences. Particular emphasis
is placed on recent advancements in technology that support accessibility and
engagement. The review aims to offer a comprehensive understanding of how such
innovations can enhance learning outcomes for students with diverse needs, while
also identifying existing gaps and opportunities for future research and development
in educational settings. The findings indicate that sign language recognition systems
(SLRS) have significant potential to support inclusive practices by facilitating
real-time communication and fostering equitable learning environments. These
technologies can help minimize communication barriers, enhance classroom
participation, and promote social inclusion for DHH students. Furthermore, recent
developments in artificial intelligence, machine learning, and computer vision have
improved the accuracy and responsiveness of SLRS, making them increasingly viable
for educational use. Nevertheless, the review also highlights persistent challenges.
These include limited recognition accuracy across different sign languages and
dialects, lack of standardized datasets, and difficulties in integrating SLRS into
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existing educational infrastructures. Moreover, there is a scarcity of empirical studies
that assess the long-term educational impact of SLRS on student outcomes.

Keywords: Deaf and hard-of-hearing, accessibility, assistive technology,
educational technology, inclusive education, deaf; sign language
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AnHoTamus. MHKI03UBTI OLTiM Oepy Kasipri TaHma oneMIik OimiMm Oepy
JKYHeNepiH KeTUIMipymiH OacThl OaFbITTApBIHBIH Oipi peTiHIE KapacThIPHUIAIEI.
Ocbl 3epTTey asChIH/IA UHKJIIO3UBTI OKBITYABIH Ka31pri xal-KyHiH capasarn, OHIaFbl
KEeMIIUTIKTEpi aHBIKTay MakcaTblHAa ofeOMeTTepre >KyWenmi HIONy KYpri3ijemi.
3epTTey/iH HEeri3ri Makcarhl — MHKJIFO3UBTI OpTajia bIMJAY TUIIH TaHy KyHeJepiHiH
KOJTAHBUTY asiChIH JKOHE OJapIbIH THIMIUIITIH JKaH-)KaKTHl Tanmay. by makcarka
KTy YIIiH €Ki MiHJeT ajiFa KOWbUIabl: OipiHIIICI — caHbIpay oHE HaIlap eCTUTIH
OlmiM  anmymbUIapAblH epeKIle OKy KaKeTTUIKTEpI MEH CHIATTapblH ecKepe
OTBIPBIT, WHKIIIO3UBTI OKBITY TOXKIpUOECIH 3epTTey; €KiHIIICI — bIMAAY TUIIH TaHy
TEXHOJIOTHSUTAPBIH OiiM Oepy ynaepiciHe eHmipy ToxipuOeciH Oaranay KoHe OyII
TEXHOJIOTUSTAP/BIH €CTy KaOiNleTi MIeKTeylm OKYIIBLIAPABIH OKY JKETICTIKTepiHe
BIKIAJbIH aHbIKTay. COHBIMEH Karap, 3aMaHayd TEXHOJOTMSUIBIK KETiCTIKTepre
epeKlIe Ha3ap ayJapbliajbl, OUTKEHI oJlap MHKIIO3UBTI OiniM Oepymi skeTinaipyre
KaHa MYMKIHAIKTep amanabl. 3epTTey HOTIKeNepi OChl OarbITTarbl Ooamrax
FBUIBIMHU 137ICHICTEpre Heri3 Ooia OTHIpHIN, OuTiM Oepy YHBIMIApbIHAAa MYH[IAi
TEXHOJIOTUSUTAP/IBI THIMJII TYP/I€ €HT13yTe YChIHBICTAp 93ipieyre MyMKiHIIK Oeperi,
Oyl MHKITIO3MBTI OKBITY OPTachlH JaMbITyFa KOHE OPTYpiIl KaxeTTulikrepi Oap
OKYUIBUTAP/ABIH OLTiM carmacklH apTTBIpyFa BIKNal ereli. JlereHMeH, bIMjay TiTiH
tany xyienepin (bITTXK) 6imim Oepy yaepicine KeHIHEH €HTi3y JKOJBIHIA OipKaTap
KeZIeprijiep /e aHbIKTaN/bl. ATan alTKaH[a, 9pTYPIi BIMAAy TiJepi MEH OHipIiK
JUAJICKTIICPAIH KONITYPIILIIT], BIMAAPIbIH OPBIHAATY KbUIIAMIBIFBl MEH CTHIIIHIH
epeKILeTKTepl OyJI XKYyHenepiH Aauirine acep ere/ii. COHbIMEH Kartap, Ka3ipri 0iaim
Oepy mIargopMarapbIMeH YIUIECIMAUTIKTIH TOMEHIITT MEH ayKbIMIBI SMITHPHUKAITBIK
3epTTEYJIep/AiH TalIIbUIBIFBl J1a OChl TEXHOJOTHSUIAP/ABIH THIMAUIITIH Oaranaymbl
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KubIHAaTaabl. OceiFan OainanbicThl 3epTTey HoTkenepi bITTXK-Hbl coTTi eHrizy
YIIiH Teaarortep, OarmapiamMaliblK jKacakrama od3ipiieymliijiep, TUT MaMaHJIapbl
JKoHe OinmiM Oepy camachlHIAFBI casicaTKepiep apachblHAa e3apa OPEKETTECTIKTIH
MaHB3IBUIBIFBIH ~ KepceTeni. MyHaaid  BIHTBIMAKTACTBIK  TEXHOJIOTHSITBIK
HIeTiMICPAIH canachlH apTTHIPBIN KaHa KOWMai, olap/ sl HHKIIO3UBTI OiiimM Oepy
XKyHeciHe THIMII OeliMaeyre MyMKIiHIIK Oepei.

Tyiiin ce3nep: Ecty xabineri Oy3purraniap, KODKETIMIUTIK, KOMEKII TEXHO-
JIoTusiap, OuTiM Oepy TeXHOJIOTHsIapbl, HHKJIFO3UBTI OiTiM Oepy, CaHbIpay, bIMIay
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AHHOTauusl. VHKII0O3UBHOE OOpa3oBaHUE paccMarpUBACTCs KaK OxHA W3
KIIIOUEBBIX CTpATeTHil MOIEpHHU3alMK 00pa30BaTebHBIX CHCTEM Ha ITI00aJbHOM
ypoBHE. B paMkax HacTOSIIEero uccieqoBaHHs ObUI MPOBEAECH CHCTEMaTHUYeCKHH
0030p HAay4HOM JIUTEPATYPHI C LETbIO aHATM3a TEKYIIET0 COCTOSHUS HHKITIO3UBHOTO
o0pa3oBaHMs W BBIABICHHUS CYIIECTBYIOIIUX MPOONEMHBIX 30H. OCHOBHOI
3ajadeid  paboThl SBIAETCS BCECTOPOHHEE H3YyUCHHME IPUMEHEHHS CHCTEM
pacro3HaBaHUsl KECTOBOTO S3blKa B WHKIIIO3MBHOM 00pa3oBaTeNbHOM cpene
oueHka ux 3¢pdexTuBHOCTH. B dYacTHOCTH, HCClenOBaHHE COCPEAOTOYCHO Ha
JBYX acleKTax: BO-TIEPBBIX, aHAJIM3UPYETCS MPAKTUKA MHKIIO3UBHOTO OOyuYeHHS
C aKIeHTOM Ha o0pa3oBaTelbHble OCOOCHHOCTH M TOTPEOHOCTH TIYXUX H
CJIa0OCIBIIIANIUX CTYJCHTOB; BO-BTOPBIX, PACCMATPUBACTCS ONBIT BHEIPCHHUS
TEXHOJIOTUH pacliO3HABAHUs KECTOB U UX BIMSHHE Ha 0Opa30BaTeNbHBIN MPOLECC
U aKaJeMHUYECKHE JOCTHW)KEHHUsI JaHHOH Kareropuu oOydarommxcs. Ocoboe
BHUMAaHHUE YAEISIETCS COBPEMEHHBIM TEXHOJIOTHYECKUM pa3padoTKaM, CIIOCOOHBIM
MOBBICHTh JIOCTYIHOCTh M KayeCTBO HWHKIIIO3MBHOTO oOpaszoBanus. [lomydeHHbIe
pe3yNbTaThl  TIO3BOJSIIOT  CHOPMYITUPOBATH PEKOMEHAALMHN JUIS  JalbHEUIIHX
Hay4YHBIX HUCCJIC[IOBAHUII M IIPAKTUYECKUX ILIaroB II0 MHTErPallud TaKUX PEIICHUH
B 00pa3zoBaTeIbHBIC YUPEKICHHUS, CIIOCOOCTBYS CO3IAaHUIO 0OJiee WHKITIO3MBHOU
Cpezbl U YIy4lLICHUIO0 00pa30BaTelIbHBIX PE3YJIbTAaTOB I CTYICHTOB C OCOOBIMU
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norpedHOCTsIMUA. [Ipyu 3TOM BBISBIEHBI KIIOUEBBIE Oaphepbl, OrpaHUYMBAIOIIUE
LIMPOKOE MPUMEHEHHE TaKUX CHCTEM: HEAOCTaTOYHas TOYHOCTh PacllO3HaBaHUS
Pa3IMYHBIX JKECTOBBIX S3BIKOB M JMAJEKTOB, CIOKHOCTH B HHTEpPIpETALUN
WHIMBUAYaIbHBIX 0COOCHHOCTEH JKECTOB, @ TAKXKE OrPaHMYCHHAS COBMECTUMOCTD
C CyLIECTBYIOIIMMH 0Opa3oBarelbHBIMU MiaropmaMu. Kpome Toro, B Hay4HOM
JAUTEpaType oTMeuaeTcs AepUIUT MacITaOHbIX U IOJATOBPEMEHHBIX HCCIIEA0BaHNH,
OLIEHMBAIOUINX BJIMAHUE JAHHBIX TEXHOJOTMH Ha aKaJeMHYECKYylO yCIIEBaeMOCTb
U COUMANbHYIO HMHTErpalyi0 TIyXuX U cirabocipliammx cTyneHToB. O030p
noau€pKUBaeT HEOOXOAUMOCTh MEXIUCUUIUIMHAPHOTO TOAX0Ja K pa3padoTKe H
BHEJPEHUIO CHUCTEM pACIIO3HABAHUS YKECTOB, BKJIOYAs COTPYAHHYECTBO MEXKIY
nefaroraMy, JUHTBUCTaMH, HWHKEHEPAMH M pa3pabOTYMKaMH MPOTrPaMMHOIO
obecrieueHus. Takoe B3aMMoOIEHCTBME MO3BOJIUT HE TOJIBKO IOBBICHTH
3 PEKTUBHOCTh TEXHOJNOTUH, HO M O0ECIEUUTh HMX YCTOHYHMBOE BKIIIOYECHHE B
00pazoBaTeNbHYIO IPAKTHKY.

Ki1roueBble ciioBa: ryxue v ¢1adoCilblalue, J0CTYTHOCTh, BCIOMOTaTeNbHbIE
TEXHOJIOI'UHU, 00pa30BaTe/IbHbIE TEXHOIOTUU, UHKIIO3UEHOE 00pazoeanue, 2uyxue,
A3ZBIK JHCECTNOB

Introduction. Inclusive education is recognized as a key strategy for enhancing
educational systems on a global scale. According to the Law of the Republic of
Kazakhstan, inclusive education involves ensuring the work of educational, social
protection, and healthcare institutions that provide special social, medical, and
educational services to children with disabilities. The goal is to create conditions
that help overcome or compensate for limitations in life activities and enable these
children to participate in society equally with others (Republic of Kazakhstan
normative legal acts information and legal system, 2021: 1). The United Nations
Convention on the Rights of Persons with Disabilities (UN, 2006: 2) emphasizes the
right to inclusive education for all individuals with disabilities. To uphold this right
and ensure equal opportunities, State Parties are obligated to provide inclusive and
lifelong learning across all educational levels.

Inclusive education has become a growing global trend, actively supported by
many international organizations committed to promoting access to education for
individuals with disabilities. As defined by Inclusive Education Canada, inclusive
education is an approach that allows all learners—regardless of physical, social,
emotional, mental, linguistic, or intellectual characteristics—to study in mainstream
educational settings. The inclusive education system encompasses institutions
from preschool to higher education. Its fundamental aim is to create barrier-free
environments for learning and professional training for persons with disabilities.
Achieving this goal requires proper technical infrastructure in schools, the
development of specialized training programs for teachers, and the promotion of
interaction and cooperation among all students, including those with disabilities.
Moreover, programs that ease the adaptation process of students with special needs
into mainstream settings are essential. Ensuring the full development, education, and
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well-being of children with special needs is a core legal and ethical responsibility.
It is vital to protect the rights of these children, as they deserve equal opportunities
and dignity, just like everyone else. Providing them with a quality education must
be a closely monitored priority, as education is one of the most critical stages in a
person’s life.

Given this context, the purpose of this systematic literature review is to explore
the application of sign language recognition systems within inclusive education.
The review aims to synthesize and analyze existing research to identify key trends,
benefits, limitations, and recommendations related to the education of Deaf and
Hard-of-Hearing (DHH) students and the use of modern technologies to support
their learning.

To guide the analysis, the following research questions were developed:

1. What are the defining features of inclusive education for individuals with
hearing impairments?

2. What are the experiences and challenges associated with using sign language
recognition systems in their education?

3. What types of modern technologies are currently available to support
communication for Deaf and Hard-of-Hearing individuals?

Materials and methods.

This systematic review was carried out following the guidelines outlined in the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
framework.

Inclusion and Exclusion Criteria

To ensure the relevance and quality of the selected literature, specific inclusion
and exclusion criteria were applied during the review process (see Table 1).

Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Subject area: social Non-social

Document type: articles Other types of documents: books, conference materials, etc.

Publication stage: final In progress

English language Not in English

Source type: Journals Other source types: book series, conference proceedings,
trade publications

Published between year 2019 to 2023 | Published prior to 2019

This systematic review adhered to the guidelines provided by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework.

Eligibility Criteria

At the initial stage of the review, fundamental eligibility criteria were applied to
select relevant sources. These criteria included:

1. Limiting the publication range to articles published between 2019 and 2023.

6. Selecting only articles written in English, as the majority of available studies
were published in this language.
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7. Excluding conference proceedings and omitting the keyword “systematic”
from the search strategy.

Information Sources

A comprehensive literature search was conducted using multiple databases,
registries, websites, and organizational platforms. The sources included:

Databases:

* Scopus (accessed on December 14, 2023)

Registers:

ERIC —www.eric.ed.gov (accessed on December 16, 2023)

Department of School Education & Literacy, India — www.dsel.education.gov.in
(accessed on December 17, 2023)

Websites:

Adilet — www.adilet.zan.kz (accessed on December 13, 2023)

GO Prince — www.goprince.eu (accessed on December 15, 2023)

People First of Canada — www.peoplefirstofcanada.ca (accessed on December
10, 2023)

Data Onderwijs Viaanderen — www.data-onderwijs.vlaanderen.be (accessed on
December 11, 2023)

Organizations:

United Nations — www.un.org (accessed on December 16, 2023)

European Agency for Special Needs and Inclusive Education — www.european-
agency.org (accessed on December 17, 2023)

Education Profiles — www.education-profiles.org (accessed on December 18,
2023)

These platforms, along with manual searches of relevant literature in education,
technology, and social sciences, provided a robust base for the review.

Search Strategy

The search process followed PRISMA recommendations and involved a series of
structured steps:

1. Identifying and retrieving literature focused on the application of sign language
recognition systems in inclusive education.

2. Applying the predefined inclusion and exclusion criteria to assess eligibility.

The Scopus database was searched in December 2023 using a combination of
keywords such as: “inclusive education”, “deaf™, “'sign language”, and “recognition
system”. Boolean operators and keyword filters were used to refine the search and
ensure relevance.

TITLE-ABS-KEY (("Inclusive education" OR "deaf") AND ("sign language"
OR '"recognition system")) AND (LIMIT-TO (SUBJAREA, "SOCI")) AND
(LIMIT-TO ( DOCTYPE, "ar")) AND (LIMIT-TO ( PUBSTAGE, "final")) AND
(LIMIT-TO (LANGUAGE, "English")) AND (LIMIT-TO (SRCTYPE, "j")) AND
(LIMIT-TO (PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR, 2020) OR LIMIT-TO
(PUBYEAR, 2021) OR LIMIT-TO (PUBYEAR, 2022) OR LIMIT-TO (PUBYEAR,

2023)
169 @ ® &




Scientific Journal of Pedagogy and Economics

1) Evaluation of Publication Quality and Relevance to Criteria

An initial search in the Scopus database yielded 602 articles. Given the rapid pace
of technological advancement, the review was limited to publications from the past
five years (2019-2023). Additional inclusion and exclusion criteria were applied to
refine the selection. Specifically, only peer-reviewed journal articles written in English
were considered. Alongside Scopus, searches were conducted through platforms
such as ERIC (www.eric.ed.gov), dsel.education.gov.in, and select relevant websites.
After applying all criteria and screening the results, 28 articles were identified as
meeting the study’s requirements. The selection process is summarized in Table 2.

Records identified from:
Databases (n = 602) Records removed before

Registers (n = 2) screening:
1. Scopus (n = 602) Duplicate records removed
(n=4)
Articles removed based on

2. eric.ed.gov (n=1)
3. dsel.education.gov (n = 1)

Total: 604 title and abstract (n =249)
Records screened R Records'excluded:
(n=351) »| Categories other than the deaf
and hard of hearing (n = 21)
l Text out of scone (n=93)
Records sought for retrieval Records not retrieved
(full-text) » Excluded books and non-journal
(n=237) document (n =41)
Records assessed for eligibility Records excluded: .
_ » Full-text unavailable (n=
(n=196)
50)
Did not use any technology
(n=72)

Were not clear on
methodology (n = 46)

Studies included in review
(n=28)

Table 2. PRISMA diagram illustrating the stages of article identification and selection

Selection Process

All records were exported into a Microsoft Excel spreadsheet for organization
and review. Two independent researchers initially screened the titles and abstracts
of the retrieved materials. Following this, both researchers conducted a thorough
evaluation of the full-text articles to determine their eligibility. Each article was
reviewed separately, and any disagreements between the reviewers were resolved
through discussion and consensus between the co-chairs, in accordance with the
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method described. In cases where consensus could not be reached, a third reviewer’s
opinion was sought to make the final decision. Only those review articles were
included that clearly outlined transparent and reproducible methods for literature
identification and selection, and that avoided any prior assumptions regarding the
relevance of the included studies.

Results and Discussion

The advancement of inclusive education has been formally recognized in the
legislation of many countries, reflecting its significance as a national priority.
A historical overview of how inclusive education practices emerged and evolved

across various nations is presented in Table 3.

Table 3. legislation for Inclusive Education.

Country | Year started | Legislation Purpose Reference
Belgium | 1970 The adoption of the This law defines special (Belgium,
law on special and educational institutions for 1970: 1)
inclusive education in people with special educational
1970 led to conditions in | needs and
which children had the
right to attend special home training is recommended.
schools, as well as to
organize various levels of
Education.

China In 1987, Education Act and The law stipulates that (China,
inclusivity | Disability Protection Act | children with mild to moderate | 1995: 4)
was disabilities can attend and study
formulated, in regular schools with normally
Started in developing children.

1995

Ireland | 1998 Section 7 of the The law emphasizes the (Ireland,
Education Act 1998 inclusiveness and equality of 1998: 3)

access, including the provision
of disabled people or other
special educational needs, and
establishes the right of parents
to send their children to the
school of their choice.

Italy 1971 The integration of The meaning of this law gives | (Italy, 1971:
students with disabilities | the right to education for all 1)
began with law 118/1971, | children, in classes with children
which gave all children | with disabilities.
the right to study in
general classes.

Kazakh- |2002 The Law "On Social and | Chapter 4 of Article 15. The rights | (Kazakhstan,

stan 11 July medical-pedagogical of children with disabilities. 2002: 2)
No. 343 correctional support for | 5) Children with disabilities have

children with disabilities", | the right to receive free education
dated July 11 in special educational
2002 No. 343 institutions or state general
educational
institutions in accordance with
the conclusion of psychological,
medical and pedagogical
consultations.
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Malaysia | 1996 Inclusive education The purpose of this document (Malaysia,
was introduced in the is to discuss the interpretation 1996: 8)
Education Act in 1996 of policy on inclusivity,
as part of a continuum its contradictions and its
of services available to practical implementation in the
children with special Malaysian context; and to share
needs. experiences on how the national
context interprets and limits
inclusive practice.

\empathy, and mutual understanding, benefiting both students with and without
disabilities.

The practices in Sweden, India, Turkey, and Canada demonstrate that inclusive
education plays a crucial role in promoting social justice, equality, and diversity.
Globally, the essence of inclusive education is the drive to provide equitable
learning opportunities for all students, including those with special needs. The
active involvement of children with disabilities in education benefits not only the
learners themselves but society as a whole, underscoring the importance of further
development of inclusive approaches worldwide.

Discussion

Technological advancements should align with and support fundamental human
values. Currently, artificial intelligence-driven tools are being created to enhance
inclusivity in education, as highlighted by various researchers. For instance, some
systems automatically narrate image content through audio descriptions, aiding
students with visual impairments (Parmanqulova et al., 2024: 16). Other technologies
translate spoken language into sign language, facilitating communication for
individuals with hearing or visual challenges. These innovations serve as supportive
aids for learners with special educational needs. The implementation of digital
technologies also helps overcome accessibility barriers by adhering to international
digital standards for online education (Sengerbekova et al., 2024: 8) . Several
studies have explored the development of educational resources and modern
technological solutions tailored to distance learning platforms for students with
hearing impairments.

One investigation conducted in India employed neural networks to interpret
sign language, aiming to bridge the communication gap between the hearing-
impaired community and the broader (Molbaeva & Abaeva, 2024: 4). Further
research highlights the application of diverse platforms designed to support learners
with hearing loss. Examples include ecosystems fostering innovative educational
approaches, medical service platforms tailored for the hearing impaired, and sign
language learning tools focused on improving communication between deaf children
and their parents. Universal design for learning frameworks were also examined,
demonstrating their capacity to accommodate student diversity while acknowledging
certain challenges encountered (Wray, Sharma & Subban, 2022: 7).

Moreover, the integration of virtual and augmented reality technologies into
inclusive education has emerged as a highly relevant and promising area of study
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(Dignath et al., 2022: 3). A broad range of research (refer to Table 4) consistently
confirms that cutting-edge technological solutions play a pivotal role in advancing
inclusive educational practices.

Table 4. The results of a systematic review carried out using the PRISMA guidelines

Author Innovative technologies Country Description
Abbas et al. Translation tool Pakistan Translation speech and text to
bilingual subtitles
Ahmed and Distance learning platform Egypt Delivering educational content
Hasegawa from a distance
Alawajee Internet resource Saudi Arabia Studying sign language for
preschool teachers
Birinci and Visual materials Turkey Teaching vocabulary to deaf
Saricoban students
Brescia Zapata | Accessibility-oriented player Spain Accessibility-focused player for
DHH
Bragg et al. Machine learning United States | Creating scalable datasets on sign
language
Uetal Machine learning Malaysia | Translation gestures of deaf people
into text format
Rodriguez- Software Spain An interactive platform for
Fuentes et al. learning sign language
Hameed et al. British sign language United Contactless British sign language
recognition system Kingdom recognition system
Hassan et al. Finger gesture recognition | United States Text entry utilizing a virtual

keyboard for deaf people

Herzig and Allen | Storybook application for | United States | A collection of short stories for
tablets young learners
Hodge and Online SL translator Australia Creating effective online sign
Goswell language translations
Jeyasheeli and Deep learning India Automated sign language
Indumathi identification system
Kurtoglu et al. Radio frequency sensor | United States Detection of sign language with
sensors
Mallory et al. Online course United States | Improvements to online courses
for deaf and hard of hearing
students (DHH)
Mingsiritham and Online resource Thailand Development media technology
Chanyawudhiwan skills in DHH
Mohammdi and An intelligent system Egypt Translation Arabic sign language
Elbourhamy into speech
Muljono et al. Education application Indonesia Development lip-reading
educational application
Orndorf et al. Universal Design for United States Developing a learning
Learning environment for inclusivity
Parveen et al. A real-time hand gesture India Accessible interacting with
recognition system computer for deaf user
Parvez et al. Mobile application Pakistan Teaching basic math to deaf
children
Pece and Marti | A smart learning application Italy Learning Italian sign language
prototype
173

B8]



Scientific Journal of Pedagogy and Economics

Ployjiw, U. and Augmented Reality(AR) Thailand Productiveness of books with
Michel, P. C. augmented reality for hearing
impairments
Sanchez et al. | A platform for communication Mexico Creating an inclusive healthcare
in sign language environment for deaf individuals
Shohieb e-learning system Egypt Utilizing gamification techniques
in learning for deaf students
Silva et al. Automatic translation Brazil Automatic translation based on
avatars
Souza et al. Multimedia content making Brazil Analyzing videos created by deaf
people
Tang et al. Speech recognition China Creating a learning database for
technology deaf students
Conclusions

A significant challenge in educating children with hearing impairments lies in
creating an environment where they can live and learn alongside their hearing peers,
with equal respect and opportunities. The population of children experiencing hearing
loss is rapidly increasing, highlighting the urgent need for inclusive educational
approaches. Considerable progress has been made in developing inclusive education
systems in the Republic of Kazakhstan, including recent amendments to legislative
frameworks that broaden the definition and support for children with hearing
impairments, particularly those requiring specialized education. Inclusive education
remains a pressing and relevant issue within both pedagogical theory and practice.
It is essential to enhance the professional preparation of educators and ensure that
children with disabilities are fully integrated into society as individuals. Education
must be accessible to all learners, including those with special educational needs,
through institutions that offer tailored environments and comprehensive social,
psychological, and pedagogical support aimed at promoting sustainable academic
success.

Furthermore, inclusive education not only facilitates participation in learning but
also provides children with disabilities the opportunity to envision a future where
they can acquire skills, pursue meaningful careers, and contribute productively to
society.
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