TopaliFbIPOB YHUBEPCUTETIHIH
FBIJIBIMMU )KYPHAJIbBI

HAYYHBIN )KYPHAJI
TopalireIpoB yHUBepCHTETA

TOPAUTBIPOB
YHUBEPCUTETIHIH
XABAPIHIBICHI

IexarorukajbiK CEpUACHI
1997 xpLgad OacTal MIBIFaIbl

BECTHHUK
TOPAUT'BIPOB
YHUBEPCUTETA

IMexarornuyeckas cepus
Usmaercs ¢ 1997 rona

ISSN 2710-2661

Ne 2 (2025)

IIaBionap



HAYYHBIN JKYPHAJI
TopaiirelpoB yHuBepcHTETa

IHenarornyeckas cepus
BBIXOIUT 4 pa3a B o

CBHUJIETEJBCTBO
0 MOCTAaHOBKE Ha TepeydeT NePHOANIECKOro EYaTHOTO U3/IaHu,
MH(POPMAIIMOHHOTO areHTCTBA U CETEBOIO U3JIaHHs
Ne KZ03VPY 00029269
BBIZIAHO
MuHncTepcTBOM HHGOPMAIMH U KOMMYHHUKALHN
Pecny6muxu Kazaxcran

TemaTnyeckasi HANPaBJIEHHOCTH
myOIMKaLusa MaTepruatoB B 00JIaCTH MEAAaroTuKy,
MICUXOJIOTHU U METOJIMKHU MPETIO/IaBaHuUs

TloanucHoii uuaexe — 76137

https://doi.org10.4808 1/EZPK4817

Bac pexakTopsbl — Ii1aBHbII pefaKkTop
Ayb6akuposa P. XK.
o.n.H. PO, k.n.n. PK, npogeccop

3aMecTHUTeNb TIIABHOTO PeAaKTopa XKymaraesa E., 0.n.1., npogeccop
OTBETCTBEHHBIH CEKpeTaph Kab6acosa A. T., PhD dokmop

Penakuus aakacel — PelakiiuoHHas1 KoJJIerust

Marayosa A. C., 0.1n.H., npogeccop

Bekmaram6erona P. K., 0.1n.H., npogeccop

CamexuH A. C., doxmop PhD, accoy. npogheccop

CuH Kysn ®ynr Kenner, 0.n.1., npogpeccop (Kumaii)

JKenBuc Pumanrac, 0.1.H., K.NCUX.H., npogeccop (JTumea)
AgarsiH A. B., 0.1n.1., accoy. npogheccop (Apmenus)
Tomac Yex, 0.n.1., doyenm n.n. (Yewickas Pecnybnuka)
Ioky6aesa 3. XK., MexXHUYecKuil peoakmop

3a 10CTOBEPHOCTH MATEPHAJIOB M PEKJIAMBI OTBETCTBEHHOCTh HECYT aBTOPBI M PEK/IaMOIATEIN
Pepakiust octaBisieT 3a coO0ii MpaBo Ha OTKIOHEHHE MAaTEPHATIOB
ITpu MCTIONB30BaHHH MATEPHAIIOB XKypHaJa cchlika Ha «BecTHnk TopaiirbipoB yHHBEpCHTETa» 00s3aTEIbHA

© TopalirBIpOB YHUBEPCHTET



Becrnuk TopaiirsipoB ynusepcurera, ISSN 2710-2661 Cepus Iledacocuueckasn Ne 2. 2025

SRSTI 14.25.01

https://doi.org/10.4808 |/ MREP5464

G. I. Salgarayeva’, *B. Sabit?

12K azakh National Women’s Teacher Training University,
Republic of Kazakhstan, Almaty

*e-mail: sabit.b@qyzpu.edu.kz

'ORCID: https://orcid.org/0000-0001-9477-6245
*ORCID: https://orcid.org/0000-0002-6163-4520

EFFECTIVE DISTANCE LEARNING TOOLS
FOR TEACHING COMPUTER SCIENCE
IN INCLUSIVE EDUCATION

Currently, the country is paying more and more attention to the
problem of informatization of Education, which it considers one of the most
important strategic problems of the development of civilization. Therefore,
at the present stage of reform and modernization of the domestic education
system, information technologies are introduced as an effective teaching
tool. One of the paradigms of the development of modern education is
inclusive education. Further research on the optimal application of ICT for
instructing children with special educational needs remains essential for the
efficient structuring of the educational process in inclusive education. The
article examines the influence of ICT on inclusive education, addressing
both conventional teaching methods for children with special educational
needs, including those with autism spectrum disorders, and distance
learning, along with the most effective software tools employed therein.
The study shows an effective form, considering optimal software products
for use in traditional and distance learning formats for children with
special education needs in computer science, in which digital resources
and information technologies are continuously used, with special attention
to inclusivity.

Keywords: inclusive education, children with ASD, distance learning,
computer science, distance learning tools.

Introduction
Along with the traditional education system, Kazakhstan has established an
inclusive education system for children with various mental or physical disabilities.
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Inclusive education for children with special educational needs (SEN),
including children with autistic spectrum disorders (ASD), is a fundamental and
integral part of a child’s education in the same way as their peers.

Teaching children with ASD in inclusive education requires research that
examines relevant and effective teaching methods.

Pupils with ASD are more likely to participate actively in class and show
interest in what they are learning if their teachers make their lessons more
accessible and inclusive [1, P. 256-255]; [2, P. 26-28]; [3, P. 83-92].

Not all subjects taught at school may interest to a special child. However,
education can be effective if taught using various digital resources and information
technologies in working with children. Simultaneously, the subject of computer
science (CS), which has a distinct function consistently uses computer technologies.

Initially, let’s concentrate on the function of CS for pupils with ASD. Children
with ASD outperform their peers in programming because they have exceptional
coding skills [4, P. 55—67]. Children with ASD can succeed in programming because
they like to think logically, make predictions, and learn best through demonstrations.
Teaching computer programs to special children in an easy way, visually presenting
them through various platforms increases their interest in the subject. This is because
computer programs have a comprehensive effect of them (Figure 1).

Figure 1 — Effects of computer programs on children with ASD
Researchers assert that computer technology can assist students with SEN in

developing and attaining educational objectives, hence modernizing conventional
teaching techniques [5, P. 4-21].
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However, several challenges exist in integrating them into the instructional
framework of special and general education institutions:

A limited selection of adaptive software designed for pupils with SEN;

Lack of affordable prices for currently available educational software
packages;

Specialists in educational organizations do not know how to use software
products;

The deficiency of software products for children with SEN in inclusion is
also an issue in our country.

The purpose of our study is to research software products for traditional and
distance learning of CS for children with SEN, especially children with ASD, in
the context of inclusive education and offer effective and optimal solutions.

Materials and methods

In our research, special software, and platforms that are effective in the
inclusive teaching of CS both in traditional and distance learning formats were
considered, and a comparative analysis method was conducted. One of the forms
of education that is the basis of research is distance education. That is education
in the conditions of inclusion using distance education technologies. If children
with SEN cannot go to school for a short or long time, it is necessary to create
conditions for home education.

In a previous study, it was determined from the results of a survey of school
teachers that there is not enough even no special platform for teaching CS in the
context of inclusive education, that is, there is no program support [6, p. 233-243].
This problem has led to the study of suitable program environments in the context
of inclusive education in distance education of children with SEN.

It is impossible to underestimate the effectiveness and benefits of CS in
introducing computer technology into the lives of modern children, especially
children with ASD [7, p. 1-16].

Based on the works of scientists, it has been written that digital technology
plays a key role in the inclusive education of children with intellectual disability
and/or ASD [8, p.224]. Therefore, taking into account the individual needs of
special children, the subject teacher should be able to choose and use an effective
and easy tool in the CS class, where software is regularly used in the classroom.

Research was conducted on several software products used in world
educational practices. Because research software must carefully consider the
unique learning styles, sensory sensitivities, and communication preferences of
special children, several requirements were considered. They are presented in
2 pictures.
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User-friendly design Visibility Intuitive navigation

Activity and motivation Customljzable sensory Collaboration
considerations opportunities
Multimodal learning P‘“‘f’"t and teacher Security and privacy
involvement

Figure 2 — Requirements for software products/tools for teaching with SEN

Keeping the aforementioned criteria in mind, we surveyed popular digital
tools utilized in the classroom for teaching students with SEN. They are:

ASCmelT is a mobile application that allows people with ASD and their
family members, as well as autism specialists, teachers, and staff working with
children with ASD to share their projects and ideas to make life and work easier
for people with ASD.

«Look at Me» is an Android-based application for children with ASD that
promotes eye contact and teaches children to recognize emotions and communicate
with others. The software uses photos, games, and facial recognition techniques.

«Autism: Communication» program is a Russian language communication
program that helps children with ASD develop independent speech skills and
learn to communicate with people. The software is designed for children with
autism, alalia, Down syndrome, and other developmental disabilities, including
speech difficulties.

«Dar» Communicator — based on images of the company Velcom (for Android
OS), designed to socialize people with health conditions. It helps children with
ASD to express themselves, communicate, and understand others.

Govory Molcha program is an Indigo Kids program for children with speech
problems (autism, aphasia, apraxia, alalia, Asperger’s, or Down syndrome). It
has high-quality graphics and allows you to select items, and create requests and
messages.

The Sesame application is a convenient, simple alternative communication
program for children with writing or speech disabilities. For convenience, icons
are divided into thematic folders that are always visible on the display.

The Code.org platform is an interactive programming coding and STEM
education environment for children with intellectual disabilities.
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Studies have shown that there is almost no native Kazakh language software
used in education in the context of inclusive education. There are additional
educational Russian language programs for special children. However, most of
these programs are not free.

Therefore, we tried to consider effective, high-quality, and free programs
for special children.

Researched software and digital applications are suitable for teachers with
SEN in general, especially in theoretical and humanitarian subjects. Since our goal
is distance learning of CS subject in inclusive education, it was to find and offer
an optimal platform for distance learning of this particular subject.

Therefore, first of all, a survey was conducted for teachers who teach CS using
software products. CS teachers of schools implementing inclusive education in
Almaty region (4 schools) and Almaty city (5 schools) participated in the survey.
The total is 21 teachers. These teachers teach in an inclusive classroom.

Results and discussion

In the survey, «To what extent do you use special platforms, sites, and
applications in the classroom to teach a child with special education needs?»
64.7 % answered «I don’t use it all», 17.6 % «I use it sometimes», and 17.6 %
answered, «There is no opportunity to use the platformy.

Diagram 1

To the question «Which platforms are familiar in inclusive education?»,
58.8 % of the teachers chose «I have not used any of these». 29.4 % chose «Code
platformy, and the rest partially chose «Autism: Communication», «Look at Me»,
and “The Sesame”.
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Diagram 2

To the open question « What is the effectiveness of the platform in the question
you have chosen?» the teachers replayed: «The Code platform was interesting, the
interface was clear to everyone», «The first is the language problem. Most of the
sites are in Russian or English», «I have never used it», «I do not know», «I have
used it 1-2 times. In fact, I cannot do it physically», «I do not use the platform, the
app. The child does not have enough time to use it. I will give the same task as my
peersy, «I will connect the computer to the child, I will be with them until I have
time, sometimes we will complete the task together», «I did not use it in class».

According to the results of the survey, it was observed that special digital
resources (platform, services, site, mobile applications, etc.) are not always used,
and only in some cases, traditional or distance education of children with SEN
in the context of inclusive education. We did not even find an answer that it was
used during distance learning.

After the survey, some of the above schools were visited and interviews were
conducted with CS teachers. In the course of the interview, it can be observed
that the teachers do not manage to prepare for the daily lesson, develop materials,
and participate in additional «social» activities. It was also noticed that even
during distance learning and quarantine, Zoom lessons were held with normal
children, and even children with SEN were not given attention. Also, the teachers
emphasized that the majority of quality electronic resources are in English, then
in Russian. Maybe that’s why it doesn’t require a lot of resources.

There were only those who commented that the Code.org platform seems to
be convenient for teaching CS in an inclusive environment. As a result, a complete
review and test practices of the mentioned platform were made.

The Code.org platform is a universal environment with tasks for teaching
special CS to special children.
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Code.org is a non-profit organization and was founded by Hadi and Ali
Patrovi. This is an educational website for school students specializing in CS.

The website features free audio-video coding lessons. This helps students
write code freely. The initiative is also aimed at encouraging schools to include
more CS lessons in their curriculum. The organization’s first foray into school
curriculum was to collaborate with the US school district to introduce computer
programming as a curriculum. Most US schools did not have a CS course code,
so schools were able to offer programming as a subject. After that, the next step
was to create free online learning materials for schools to use in their CS classes.

A feature of the website is the ability to teach CS to children with SEN in
traditional and distance learning formats. The platform is very convenient for the
school association “Teacher-Student-Parent”. The teacher determines the tasks
and their duration in advance, depending on the individual characteristics of the
special child. This platform demonstrates its applicability in the realm of distance
education for CS within the context of inclusive education.

The provision of methodological support and the adjustment of program
adaption in developing educational materials for teaching children with ASD plays
a crucial role in the distance learning of the educational process.

Despite the availability of some resources, some issues need to be addressed
to ensure the effectiveness of distance learning in inclusive education:

Digital necessity: The availability of technology and Internet access poses
a considerable challenge for numerous students. Providing access to devices and
high-speed Internet is essential for distance learning.

Teacher training: the transition to distance learning shows the need for
comprehensive training of teachers. Many teachers are not yet fully prepared to use
available digital tools and organize and design lessons in an inclusive classroom.

Activity and motivation of children with SEN: it can be difficult to engage
children in virtual environments. Therefore, interactive and playful learning
experiences along with constant feedback and stimulation are needed to keep
students motivated.

Assessment and feedback: assessing student performance in a distance
learning environment can be complex. Traditional assessments may not accurately
reflect the abilities of children with SEN. For this, assessment methods are needed
that take into account the individual learning needs of the child and provide timely
feedback.

Conclusion

Teachers practicing inclusive education should make every student’s needs a
priority [9]. It is effective to use assistive technologies to supplement abilities with
appropriate teaching strategies or to alleviate, or in some cases solve, challenges
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faced by students [10]. It is crucial to carefully choose and deploy resources that
address diverse learning requirements for distance learning in CS to be effective,
particularly within the framework of inclusive education. Adaptable technologies,
universal learning materials, optimal software products for distance learning,
and continuous training of teachers will be important components of an inclusive
distance learning environment. As educational institutions continue to embrace
digital learning, it is critical to prioritize inclusivity to ensure that all students have
the opportunity to achieve positive outcomes in their CS studies.
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12Kas3ak YITTHIK KbI34ap NeJaroruKajblK YHUBEPCHTETI,
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13.05.25 >x. OaceIn meFapyra KaObUTIaH B

HWHKJIIO3UBTI BIUIIM BEPYJIE UH®OPMATHUKAHbI
KAIIBIKTAH OKBITY IbIH TUIM/I KY¥PAJITAPDBI

Kasipei yagkeimma enimizoe epkeruemmi 0amsvimyowbly Manbi30bl
cmpame2uanviK npoobaemanrapvinbly 0ipi peminde Kapacmuvlpamolii
0inim bepyodi aknapammauowipy macenecine Kobipex Koenuin benyode.
Conovikman Omanowik Oinim bepy dcyiiecin pepopmanay meH
ineepinemyoiy Kazipei KezeHiHOe OKbImMYOblH MUiMOi KYpaivl peminoe
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aKnapammulK-KOMMYHUKAYUALBLK MEXHOIO0SUANAPObL KAPKLIHObL MYPOe
eneizy acypeizinyoe. 3amanayu 6inim Oepyoi damwvimy mMooenviniy 0ipi —
unkmozuemi 6inim bepy. Huxmrozusmi 6inim bepy d#ca0aublHOa OKblmy
npoyecin yuvimoacmulpyoa 3epmmeyiepOoiy 6apviHa KApamacma,
epekute Oinim bepy Kasicemminikmepi bap b6anairapea aknapammoix-
KOMMYHUKAYUSLILIK, MEeXHONI02UANAPObIH KOIOAHYObl MUIMOI YliblMOacmulpy
ani 0e 3epmmeynepoi Kasicem emeoi. Byn maxanaoa unknozuemi 6inim
bepy acazoaiivinoa epexwie Oinim bepy Kaxcemminiei 6ap, oHbly iuiHOe
aymucmix cnekmpiniy OY3vliybl 6ap 6ananapobl OKbImyoa mex KaHd
Oacmypiai H#a0ada eana emec, COHbIMEH Kamap KAublKmMan oKblmyod
aKnapammuolK-KOMMYHUKAYUSTBIK MEXHOL02UANAPObIH KOIOAHY OblH dCepi
JHCoHe OHOA KONOAHBLIAMbBIH NPOSPAMMANLIK KYpaioapovly muimoiniei
3epmmenzen. 3epmmey UHKIIOZUBMINIKKe epeKuie Ha3ap ayoapa omulpbin,
Yyugpavlk pecypcmap MeH aknapammolk MexXHOA02UALAP Y30iKci3
NanoananblIAmell UHGOPMAMUKA NaHIH epeKuie OLnim Oepydi Kadxcem
ememin OANANAP2A OICMYPIL HCIHE KAULBIKMAH OKbIMY hopmammapuiHoa
natoanany2a Oymailivl NPOSPAMMAILIK OHIMOepOi Kapacmulpbln, Muimoi
MypiH Kepcemeo.

Kinmmi ce30ep: unxnrozuemi Oinim Oepy, KAubIKMAar OKbImy, epexkuie
bananap, uH@opmamuxa, KaubiKmaHn oKslmyOoblH KYpaioapbl.
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SPOPOEKTUBHBIE NHCTPYMEHTBI
JUCTAHIIMOHHOI'O OBYYEHUA HHO®OPMATHUKE
B UHKJIFO3UBHOM OBPA30BAHUHA

B nacmosuwee epems 6 cmpane éce bonvute GHUMAHUS YOensemcs
npobreme unghopmamuzayuu 06pa308aHUsL, KOMOPAsL PACCMAMPUBAEICS
KaK 00HA U3 GAJNCHEUWUX CMPAmeudeckux npobiem pazeumus
yusunuzayuu. Ilosmomy na coepemennom smane pehopmuposanus u
MOOEpHU3AYUU OMEYeCMBEHHOU CUCTEeMbl 00PA306AHUSL NPOUCXOOUM
aKmueHoe 6HeopeHue UHPOPMAYUOHHBIX MEXHOIOUL KAK P HeKxmuernozo
uncmpymenma ooyuenus. OOHOU U3 napaouem passumusi COBPEMeHHO20
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0bpazosanus Aeiaemca UHKIO3UeHoe obpaszosanue. Hecmomps na
Hanuyue Uccie008anull 8 OP2aHU3AYUU NPoYyecca 0OYUeHUs 8 YCI0BUSX
UHKIIO3UBHO20 00PA306aHUs, d(PheKmusHas opeanuzayus npuMeHeHus
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONI02ull 05 0emell ¢
0codbIMU 00PA308aMENbHBIMU NHOMPEOHOCMAMU NO-NPEXCHEMY mpedyem
uccredosanuil. B 0annoti cmamve uccnedyemcs 6nusiHue UCNONb306AHUA
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02ULL 8 00YUeHuU demeli ¢
0CO0BIMU 0OPA306aMENLHBIMU NOMPEOHOCHAMU 8 YCTIOBUAX UHKTIOZUGHO2O
00pa308aHLs, 8 MOM YUCTE C PACCIMPOUCMEAMU AYMUCIUYECKO20 CREKMpa,
He MONIbKO 8 MPAOUYUOHHBIX YCIOBUSX, HO U 8 OUCAHYUOHHOM 00yYeHuUU,
a makoice 3pheKmusHOCIb NPUMEHAEMBIX 8 HEM NPOSPAMMHBIX CPEOCS.
Hccreoosanue oemoncmpupyem sgpghexmusnyro gpopmy, paccmampusas
npocpamMMHble NPOOYKMbl, ONMUMATIbHbIE 0N UCNOAb306AHUSA 8
MPAOUYUOHHBIX U OUCMAHYUOHHBIX popmamax obyuenus oemetl C
0CcOoObIMU 06PA308AMENLHBIMU NOMPEOHOCMAMU, C OCOOLIM AKYEHMOM HA
UHKTIO3UBHOCMY, UHDOPMAMUKY, 8 KOMOPOU NOCMOAHHO UCNONb3VIOMCA
yughposwvle pecypcyl u UHGOPMAYUOHHBIE MEXHOLOUMU.

Kniouesvie cnosa: unkniosugnoe obpazosanue, OUCMAHYUOHHOE
obyuenue, ocobvie demu, uHOpmamura, cpedcmea OUCMAHYUOHHO20
oOyueHus.
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