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Development of support software for inclusive online education

Situation with corona virus has demonstrated that online education is a compulsory measure in arrangement
of education for children with disabilities. Learners with disabilities cannot capture educational programs
without use of dedicated (adapted) educational programs, methods of teaching and upbringing, and also their
software support. This article covers issues of arrangement of an educational process for learners with mental
retardation with the use of online educational technologies and also describes experience of creation of “In-
clusiveEdu — Information Science 7” software within principal educational school program. It offers maxi-
mally available and efficient educational space, arrangement of which takes into account individual character-
istics of learners. This educational space can involve all the participants in educational relations: learners,
their parents (legal representatives), teachers, special community helpers. It has been found that mentally-
retarded children prefer to watch and listen to information instead of reading. That is why the developed
software product offers an opportunity to listen to important information. In order to test efficiency of the de-
veloped software, a pedagogical experiment was carried out in four schools of Almaty City in conditions of
online education which produced positive results in favor of the offered teaching methodology.

Keywords: online education, inclusive education, inclusive online education, software, disabilities, mental re-
tardation, dedicated educational programs, special educational needs.

Introduction

Online education enables all students, irrespective of their level of education and health status, to re-
ceive quality self-education and training throughout their lives. It provides for remote interaction between a
teacher and pupils that represent all the elements inherent in the educational process (objectives, content,
methods, organizational forms, training aids).

Therefore, opportunity for studies is provided to those who cannot or does not want to participate in
classroom studies. These may include children with special educational needs who receive inclusive online
education.

Contemporary concept of inclusive education provides for its interpretation as an educational process
designed to overcome any restrictions in obtaining of knowledge, which is significant for full adaptation in a
modern society.

Therefore, any system of education and vocational training must meet challenges of justice and devel-
opment, which have crucial significance for life quality of all the people.

Available data in [1-3] demonstrates that within inclusive education pupils are treated as self-sufficient
persons regardless of the scale of their achievements and abilities.

In his article Ismar Frango Silveira has demonstrated that everybody must be entitled to education with
no discrimination. Thus, the United Nations Convention on the Rights of Persons with Disabilities recogniz-
es it as a human right (this is especially relevant because according to estimates today 15% of the global
population has some form of disability) [4].

Academic studies have proved efficiency of use of information technologies, in particular creation of
software for inclusive education [5—8]. With booming spread and availability of mobile cellular devices it
also is becomes urgent to develop software support for inclusive education with their use [9—12].

Tatiana Shestakevych in her paper states that upgraded support for people with special needs' education
will contribute to social integration of such population. Efforts to develop mathematical and software meth-
ods and tools imply the creation of a scientific base of information technologies, which pursue support of
inclusive education. Model of inclusive education thoroughly covering all the stages of such process has
been designed based on analysis of present-day support of inclusive education with information technolo-
gies. Model of information and technology support for inclusive education has been employed to determine
functions of software for a system to support such program. On the basis of the developed models method to
verify education format was offered as an element of a program system of inclusive education support [5].
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This paper of Kumar Mandula discusses the challenges faced by special educators in this regard and
proposes an ICT based educational assessment framework for planning and executing individualized educa-
tion for children with mild mental retardation. It explains various interfaces that can be provided through this
framework to parents and special educators for assessing, planning, teaching and measuring child's progress
[6].

An educational assistive technology Luciana C. L. F. Borges was developed to support the child in the
literacy process. It's intended to enable that HATS in educational context, as on the Computer Science and
Engineering learning, can be developed in a participatory way including educators on the design process in
order to facilitate the PwD learning in several knowledge areas [7].

Research by Angel Jaramillo-Alcdzar comes up with a serious mobile game that targets some basic
principles of electrical circuits. Moreover, it covers accessibility features for students suffering from hearing
or visual disabilities [9].

Jaramillo-Alcazar also offers to set out a compilation and analysis of different access guidelines that al-
low to engineer serious mobile games for students suffering from cognitive disabilities. Moreover, he gives a
model to evaluate accessibility of serious games for people with cognitive disabilities. He also applies it in a
case study. In the end, the author offers an evaluation tool for developers of mobile serious games, which
zeroes in on students with cognitive disabilities [10].

Edilson Arenas in his research indicates that boosted spread and availability of mobile cellular devices
across developing countries has enabled development of a global platform for connected learning — a soft-
ware and data infrastructure that will underlie a lot of systems we build to put into action the concept of
equal access to educational services. In his article the author argues that a key challenge for deployment of
that platform is development and introduction of an engineering standard specification rooted in break-
through learning theories and principles [11].

In conditions of Kazakhstan’s inclusive education, children with special educational needs have home
schooling and study only a limited number of disciplines. Amid the pandemic, ORLEU National Center of
Advanced Training developed video lessons covering the entire school syllabus from the first to the eleventh
grade. There is also “OnlineMektep-BilimLand” portal that offers online lessons. Algorithm of actions is
very simple and allows pupils to easily surf the website.

Therefore, it enables inclusion of children with special educational needs into the existing online educa-
tional environment of pupils who are free from health limitations.

Such developments have resulted in a concept that highlights normalization of development of pupils,
with its focus to offer pupils with health limitations generally accepted learning standards.

Inclusive online education (IOE) must be implemented with the aid of specific Internet resources or
other tools that provide for interactivity. Contraindication between a need to apply IOE opportunities and
incomplete development of portals that employ required information technologies made the author choose
the following objective.

Analyzing different scientific papers, we have drawn conclusion that it is necessary to carry out re-
search of online inclusive education. Purpose of our study is to demonstrate requirements that have been tak-
en into account for children with developmental delays within development of educational environment
software, and obtained results for pedagogical experiment which demonstrate efficiency of its employment
in Kazakhstan.

Experimental

The notion of “mental retardation” is used with respect to children with minimal organic or functional
damage to the central nervous system and those who stayed in conditions of social deprivation (in an unfa-
vorable social environment) for a long time. They are distinguished by immature emotional-volitional sphere
and underdevelopment of cognitive activity. Insufficient expression of cognitive interests in children with
mental retardation is combined with memory impairments, functional insufficiency of visual and auditory
perception, and poor coordination of movements [13].

Children with mental retardation of constitutional origin have the following specific features:

— unstable attention,;

— low cognitive activity and performance;

— prevalence of visual-effective, concrete-figurative thinking over abstract-logical one;

— insufficient verbal and semantic memorys;
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— increased exhaustion and satiety of active attention. Children are tireless in a game but they are quick-
ly bored with intellectual activities [14].

It is recommended to develop their independence, self-regulation, play activities, responsibility.

Providing quality learning opportunities involves focus on four key areas, namely Process, Pupil, Per-
sonnel and Resources.

The process involves content and instructions and takes into account that the standard curriculum of the
Republic of Kazakhstan for such child is broad and balanced.

Teachers adapt content of the standard curriculum (curricula) by drawing up a course schedule so as to
make topics relevant and functional for such pupils. In doing so, teachers set appropriate, achievable goals
for their pupils ensuring that pupils can meet a level set for them.

Considering all these factors, the article covers some aspects of developed software designed to teach
children with special educational needs and allows it to be used in inclusive online education.

Software content (Figure 1) includes relevant and functional topics in accordance with the standard cur-
riculum of the Republic of Kazakhstan in Information Science, grade 7.
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Figure 1. Content of Software “Inclusive Edu — Information Science, Grade 7”

With the use of the offered software teachers can employ various teaching strategies. For example, mul-
ti sensory approaches, demonstration, project, guided video tours, direct learning, differentiated learning,
one-to-one learning, peer learning, small group learning. And teachers are provided with an opportunity to
carry out joint learning.

In the course of teaching with the use of our software a suitable pace for pupils is taken into account, it
is not slowed down and at the same time does not allow to rush some pupils to meet the compiled course
schedule of the curriculum.

In the process of teaching children with mental retardation it was found that they would prefer to watch
and listen to information rather than to read. Therefore, given their wishes, the software enables to listen to
important information, in Fig. 1 this can be seen in the form of a metaphor “Golden Bell”. Such metaphor is
used because of predominance of concrete-figurative thinking over abstract-logical thinking in such children,
and their unstable attention. When a pupil sees the Golden Bell, they understand that they have important
information in front of them and must listen to it carefully. Due to insufficiency of verbal-semantic memory,
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which features in children with mental retardation of constitutional origin, indicated in [5], the software has a
video tab that explains theoretical and practical material for each topic in Information Science (Figure 2).
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Figure 2. Video explanation

Users of the offered software may have an immature motor sphere, which manifests itself in the form of
impulsive movements, insufficient coordination of movements, presence of unnecessary movements, insuffi-
cient fine movements of fingers and hands, therefore choice of objects is possible using a keyboard and not
just a mouse. Also, any transition action requires confirmation in the form of the question “Are you sure...?”

From our own teaching experience, we have found out that children with mental retardation are differ-
ent, some need a repeated explanation several times, while others need help in using the mouse and the key-
board.

Responsibility, independence, self-regulation should be developed in such children, therefore, thanks to
the offered software, pupils can study lesson material at their own pace and repeat it a sufficient number of
times. A number of tasks for independent work is also offered, which allows self-control of the covered ma-
terial.

During the learning process pupils with mental retardation have revealed that they are often distracted,
get tired and find it difficult to concentrate. Therefore we believe that predominance of a game form of study
and consolidation of material will kindle interest and bring pleasure from the game to children with emotion-
al and volitional immaturity. For example, there is a puzzle game in the software, where a part of the puzzle
is opened for pupils with the correct answer to an asked question.

Children with mental retardation experience learning difficulties as they make a large number of mis-
takes due to the state of increased fatigue. In order for them not to get a feeling of inability, not to increase a
painful attitude towards their failures, not to develop neurotic reactions, in the software, when completing a
task, they can use a “Hint” button any time. By clicking it, the child sees an animated object in front of them,
which is happy to help in solving the problem.

When evaluating knowledge in the software all types of tests are used [15], such as choose a correct an-
swer, insert a missing word, put in a correct order, puzzle.
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Results and Discussion

For an objective and evidence-based verification of a pedagogical hypothesis, a pedagogical experiment
was carried out, which was held in two stages: ascertaining and teaching experiments.

Experimental training was carried out in four schools in Almaty City in conditions of online learning.
Pupils were divided into experimental and control groups.

Purpose of the training experiment was to test efficiency of the developed software and offered meth-
odology for teaching children with mental retardation in online inclusive education.

In order to verify reliability of experimental teaching we have used the method of comparing a level of
capturing of educational material by pupils in control and experimental classes and a probabilistic method —
a criterion. For this purpose control tests were carried out, results of which were subject to a qualitative anal-
ysis. Each pupil was asked 10 questions in 3 variants.

Method - y criterion is most often used in pedagogical research [16] to compare distribution of objects
of two populations by the state of a certain property based on changes in a name scale of this property in two

2
independent samples from the considered populations. Value of statistics of # criterion to compare results
of a control work is calculated by the formula

2 _ L : (llRZi _lzRu)2
lllz i=l Rli + R2i ’
where /;is a number of reviewed works in the first sample; /; is a number of reviewed works in the sec-

ond sample; R;; is a number of relative assessments of the i-category in the first sample; R, is a number of
relative assessments of the i-category in the second sample.

Ve

If x> 13 , then difference between the two distributions is significant; if ¥ <y Zr, it is insignificant.

We have randomly selected 20 works (answers to tests) in the control and experimental classes.

The first sample is answers to tests performed by the pupils of the control classes, the second — by the
experimental classes. Test results are recorded in Table 1 and are graphically shown in the diagram (Fig-
ure 3).

Table 1
Experiment results
Relative assessment Control classes Experimental classes
R<50% 4
50%<R<70% 12 3
70%<R<80% 3 12
80%>R 1 5

Given that in the covered case /;=0,, it is possible to make calculations according to the formula:

Ziz :Z{(Rm‘ _Ru) :|

i=l Rli + RZi

Notations are the same as in the previous formula. Then we have:
2 2 2 2
2:(4—0) Jr(12—3) +(3—12) Jr(1—5)
440 12+3 3+12 1+5

As it follows from the table, compliance with three degrees of freedom values yi.” is 95% at the level of
probability — 7.81. Since 14.5>7.81, we can discard the zero hypothesis and consider that there are signifi-
cant differences in results of the control test held in the experimental and control classes.

~ 14,5
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Experiment results

80%>R

70%<R<80% —
— 1

50%<R<70%

R<50%

M Experimental dasses W Control classes

Figure 3. Diagram of the experiment results

Clearly indicate advantages, limitations and possible applications. Thus, based on findings of the exper-
iment, it can be argued with certainty that the proposed arrangement of teaching discipline Information Sci-
ence to pupils with mental retardation using software in inclusive online education is effective.

Conclusion

Ultimate objectives of teaching with the use of the offered software are determined by significant
changes in theory and practice of pedagogical science associated with introduction of adjustments in content
of learning technologies that contribute to provision of a qualitatively new model of training children with
mental retardation in inclusive distance education.

In the course of the research the following results were obtained:

1. Regulatory documents and requirements for arrangement of education for children with mental retar-
dation have been reviewed.

2. Software for teaching children with mental retardation in inclusive online education has been devel-
oped.

3. A complex of educational and applied tasks in Information Science has been developed based on our
own experience of teaching pupils with mental retardation.

4. To test research results and obtain effective results of the use of the offered methods, an experiment
was carried out in schools.
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A K. Kprikbaesa, JI.b. PaxumxxanoBa

NHKI103uBTI KAIIBIKTBIKTAH 0iJ1iM Oepyne 0araapiaaMabIK
KOJIJIay/IbI 33ipJiey

KopoHnaBupycka KaTbICThI JKaFiaii MYMKIHJIIr eKTey Tl 6ananapapH OUTiM alybIH YHBIMAACTBIPYIAFbl MXK-
Oypii 1Iapa KallbIKTBIKTAH OKBITY OOJIBII TaOBUIATBIHBIH KOpCeTTi. MYMKIH/IIr miekTeysi OiiM amybuiap-
JIbIH apHaiibl (Oeitimaenren) Oiim Gepy Oaraapiaamanapbl MEH OKBITY JKOHE TopOuesey aicTepiH, CoHaan-aK
onapabpl OarmapiaMaibIK KoJmayIpl MaiijananOai, Ourim Oepy OarmapiamanapblH MEHTEpyi MYMKIH eMec.
Makanana KaublKTHIKTaH Oi1iM Oepy TEXHOJIOTHSIIaphIH KOJIIaHA OTBIPBIM, NCHXHKAJIBIK AAMYbl TEXKEITeH
OKyIIBUTAPABIH OL1iM Oepy NmpoueciH YIBIMIACTEIPy MaceleNnepi KapacThIPBUIFaH, COHBIMEH KaTap, MEKTENTIiH
Heri3ri 6iniM Gepy Oarmapmamacs! asiceiHga «InclusiveEdu — mndopmaruka 7» GargapiaMalislk skacaKTama-
CBIH KYpY TOXKipuOeci cumaTtanfad. bapblHIIa KOMDKETIMII KoHE THIMJI OiiM Oepy KEHICTIr YCHIHBLIAIbI,
OHBI YHBIMZIACTHIPY Ke3iHzAe OLIiM amynibuIapIblH jKeKe epeKIIeNiKTepl eckepiiesii ’aHe ockl OutimM Oepy Ke-
HicTirine OimiM Gepy KaThIHACTAPBIHBIH OapIIbIK KATHICYLIbUIAPHI: OiTIM alyIubuIap, OJap/blH aTa-aHaaapbl
(3anabl ekingepi), negarorrap, KoMekur OeifiHHIH MaMaHaapbl Kocbuia anaasl. [ICHXUKAIBIK JaMybl TEXKEN-
reH Oananap OKpIFaHHAH I'OpPi aKmapaTThl KeOipeK Kaparl, THIHAAFBICH KeJIETiHI aHBIKTaIIbl, COHABIKTAH 93ip-
JICHTeH OaFapiIaMalIblK OHIMIEC MaHbI3/Ibl aKIapaTThl THIHAAYFa MYMKIHIIK Oap. O3ipiieHreH OaraapiamMaibIK
JKacaKTaMaHBIH THIMJIUTITIH TeKCEpy YIIIH AJIMAThl KaJIACKIHBIH TOPT MEKTEOIH/IC KAIIBIKTHIKTaH OKBITY JKaF-
JafibIH/IA TeIarOTHKANIBIK SKCIICPUMEHT KYPTi3iii, OHIA YCHIHBUIFAH OKBITY 9J[iCTEMECIHIH HaiiachiHa OH
HOTIDKEIICP aJIBIHIIBL.

Kinm co30ep: onnaiin 6inim Gepy, HHKIIIO3UBTI OiiM Gepy, HHKIIIO3UBTI OHJIaliH OiytiM Oepy, 6araapaaMaiibik
yKacakTama, MYMKIH/IT IIEKTeYJi, IMCUXUKAJIbIK JaMybl TeXEIreH, apHaiibl Oimim Oepy Oarmapriamanapsi,
epekiue 6iiM Oepy KaKeTTUTiKTepi.

A K. Kprsikbaena, JI.b. PaxumxanoBa

Pa3paboTka nporpaMMHON MOAAEPKKH VISl HHKJIIO3MBHOT 0
AUCTAHIIMOHHOT0 00Pa30BaAHUS

Cutyarys ¢ KOpOHaBHPYCOM TOKa3aja, YTO BBIHYKACHHONW MEpOH B OpraHHM3aIMU MOTyUeHUs] 00pa30BaHUs
JETBMU C OTPaHHYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbs SIBIISIETCS AUCTAHLIMOHHOE 0O0yuenue. HeBozmoxkHO
OCBOEHHE 00pa30BaTEIBHBIX MPOrPaMM OOYYAIOIMINMHUCS C OTPAaHWYECHHBIMH BO3MOXHOCTSIMU 3I0POBBS 0€3
HCTIONB30BAHMS CHEIHANBHBIX (aJaNTHPOBAHHBIX) 00pa30BaTENBHBIX POTPAaMM U METOIOB OOyUECHUSI H BOC-
MHUTaHUS, a TAKXKE MX MPOrpaMMHON MOJJEPXKU. B cTrathe paccMOTpPEeHBI BOIIPOCH! OpraHU3aliy 00pa3oBa-
TEJILHOTO TIpoIiecca 00yJaloImUXCs C 3aAePKKOH IICHXIMYECKOTO PA3BUTHS C IIPUMEHEHUEM JIUCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTHH, a TAKXKE OIMCAH OIBIT CO3JaHus mporpaMMHoro obecnedyenus «InclusiveEdu
— UndopmaTrka 7» B paMKax OCHOBHOIH 00pa30oBaTelbHON MpOrpaMMbl IKOJIbL. [Ipe/ioskeHo MakCuMaIbHO

108 BecTHuk KaparanguHckoro yHuBepcuteTa



Development of support software for...

JoctynHoe 1 3(peKkTHBHOE 00pa3oBaTeIbHOE IPOCTPAHCTBO, IIPU OPraHU3aLMU KOTOPOTO YYUTHIBAIOTCS MH-
JMBHIyaJbHble OCOOCHHOCTH O0Y4YarolmXcs, ¥ B 3TO 00pa30BaTebHOE IPOCTPAHCTBO MOTYT BKIIOYATHCS
BCC YYAaCTHHKU OOpAa30BATENIFHBIX OTHOLICHHWH: oOydaromuecs, MX POTUTENH (3aKOHHBIE MPEICTaBUTEIH),
NeJarory, CHEeMAIMCTHI IOMOTAIONIEro npoduiis. BEISBIEHO, YTO IETSAM C 33ACPIKKOIl ICHXHYECKOTO Pa3BHU-
THUSI XOUeTCsI OOJIbIIEe CMOTPETh U CIYIIaTh MH(POPMALUIO, HEXEIIN YUTATh, I09TOMY B Pa3pabOTaHHOM IIPO-
IrpaMMHOM IPOAYKTE €CTh BO3MOXKHOCTB IIPOCIYIIAaTh BaXKHYI0 HH(popMarwio. [ mpoBepkn 3(PeKTHBHO-
CTH pa3pabOTaHHOrO MPOrPaMMHOr0 obecredeHus ObUT MPOBEAEH eIarornueckuil SKCIIEPUMEHT B YEThIPEX
IIKOJIaX TOposia AJIMAaThl B YCIOBHSAX JMCTaHIIMOHHOTO 00y4YeHHs, Te OBbUIH IOJIYyYeHBI TOJI0KUTEIIbHbIE pe-
3yJIBTAThI B IOJIB3Y MPEIUIOKEHHOH METOMKH 00yUYEHHMS.

Kniouesvie cnosa: onnaitn o0pazoBaHue, HHKIIO3UBHOE 00pa3oBaHKE, MHKJIIO3MBHOE OHJIAWH 00pa3oBaHue,
IpOrpamMMHOe 00ecIieYyeHHe, ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH, 33€P)KKa NCUXHYECKOTO Pa3BUTHS, CIIe-
nuansHble 00pa3oBaTeIbHBIC IPOrPaMMBL, 0COOBIe 00pa3oBaTeIbHBIC TOTPEOHOCTH.
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