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This article strives to provide research findings and implications for
the use of assistive technologies (AT) for students with visual and hearing
impairments. First, the common challenges associated with visual and
hearing impairments in students while learning languages, and the
process of fitting AT to this category of students have been discussed. The
research was focused on AT for language learning, reading, writing.
Assistive technology items have been grouped according to whether they
enhances the visual or hearing capabilities of students with disabilities.
Assistive technologies for students with visual impairments and blindness
have been united in assistive technologies for reading (technologies that
enhance sight capabilities, technologies that engage senses and abilities
other than sight literature), assistive technologies for writing
(technologies that enhance sight capabilities, technologies that engage
senses and abilities other than sight); assistive technologies for students
with hearing impairments (amplification devices, telecommunication
device for the deaf, frequency-modulated amplification systems.

Based on principles of organization of language education in the
system of language policy in the USA, the importance of English learning
for students with visual and hearing disabilities in the USA has been
grounded. Areas for future research of assistive technologies for students
with visual and hearing impairments and the value of research findings to
optimizing the education and development of students have been shown as
a great need for continued work in these areas.

Key words: Assistive technologies, visual and hearing impairments,
frequency-modulated amplification systems students with disabilities,
visual aids, language education.

Statement of the problem in general aspect. In modern conditions, the
terms "inclusion" and "inclusive education" are of the particular importance,
being one of the priority areas of the public education policy. Inclusive
education suggests creature of the necessary adapted educational environment
and the provision of supporting services, and not just granting the right to attend
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educational institutions. The modern educational system is characterized by new
approaches to education and training of various categories of people, including
people with disabilities. The system of language policy in the USA guarantees
persons with disabilities successful language learning and provides them with a
range of assistive devices that increased their educational, vocational, and
frivolous activities. Current descriptive study attempted to explore the effects of
assistive devices on the language learning of hearing and visual impaired
students. At present, unfortunately (in Ukraine in common practice), assistive
technologies are not available in language teaching students with visual and
hearing disabilities

The analysis of recent research and publications. An analysis of the
literature on the problem showed that language training for students with hearing
and visual disabilities will be more effective in creating special conditions at the
university, including the availability of material, technical resources and
assistive technologies. ~Material and technical resources can include the
architectural environment of the institution, the organization of the workspace.
Assistive technology is a prerequisite for the successful training of people with
disabilities. Assistive technologies include devices, software and other means,
the use of which allows expanding the capabilities of people with special
educational needs in the process of receiving information, adapting them to
living conditions and social integration.

The use of assistive technology (AT) for students with visual impairments
(VI) and blindness has the potential to improve many student outcomes related
to academics and learning (Bergwerk, 2011; Bouck, Shurr, Tom, Jasper,
Bassette, Miller, & Flanagan, 2011; Bowers, Meek, & Stewart, 2001; Ferrell,
2006; Lovie-Kitchin, Bevanm, & Hein, 2001). The use of assistive technology
for students with hearing impairments (HI) and deafness has been studied by
C. Atlick (1998); H. Bano (2003); M. Cook, & M. Hussey (2000); C. de Castell
(1986); M. Farooq (2015); A.Friend (2011), A.Graff (1978);
A. Hameed (2003); T. Hasselbring, & C. Glaser (2000).

The aim of our research is to systematize the US experience in the use of
assistive technologies in teaching students with disabilities, i.e. access to
language education, legal protection, and regulatory support of students with
visual and hearing disabilities in the USA.

Main material presentation. Students with impaired hearing or vision
suffer a great deal of disadvantages due to the presence of hearing or visual
impairment. The products or equipments used to develop and enhance the
functional competencies of disable people are known as assistive technologies.
Assistive technology (AT) provides aid of adaptive technology to individuals
with disabilities (UNESCO, 2006). Assistive technologies help individuals to
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spend their lives independently (Hameed, & Bano, 2009). "Technology has
opened many educational doors to the youth, particularly to children with
disabilities. Alternative solutions based on technology are accommodating
physical, sensory, and cognitive impairments in many ways" (University of
Washington: Disabilities, Opportunities, Internetworking, and Technology).
Selected and useful solution have been adapted to the individual’s needs of
disabilities. User centered approaches have been taking flexibility to help out the
persons with disabilities (Penaud, Mokhtari, & Abdulrazak, 2004). Assistive
technology can be a lifelong partner and supporter for the person who use it, to
make the things possible at any level of intellectuality (Bouck, Shurr, Tom,
Jasper, Bassette, Miller, & Flanagan, 2012). Lee, Templeton (2008) stated that
"Empirical studies consistently show that the use of assistive technology
promotes self-confidence, freedom, independence, and meaningful participation
in home, school and community" (Bouck, Shurr, Tom, Jasper, Bassette, Miller,
& Flanagan, 2012; Center for Assistive Technology and Environmental Access,
2009; Hameed, & Bano, 2003; Lee, & Templeton, 2008; University of
Washington: Disabilities, Opportunities, Internetworking, and Technology).

The term "assistive technology" is closely related to the term "technology
providing opportunities”, i.e. technology that provides access to information,
communication or the environment. Assistive technology called upon to satisfy a
wide range of needs — from physical disabilities, such as inability to work
effectively with the mouse or keyboard, up to touch problems when with loss of
vision and hearing the screen or sound devices become less useful.

Vision impairments and blindness, hearing impairments and deafness have
the potential to disrupt students’ academic learning in traditional, mainstream
educational settings. The goals of implementing AT with students with VI and
HI are to increase or improve their functional capabilities, support their
education and development, and facilitate their independence. Professionals in
the field of AT and HI assert these goals can best be achieved by engagement in
a standard sequence of procedures for fitting AT to students (Bryant, 2003;
Cook, & Hussey, 2000).

The process should begin with assessments of the student’s skills and
abilities, functional limitations, and learning needs, as well as task analyses of
activities for which they will receive support. The resulting information should
then be used to select AT devices that draw on the student’s existing skills and
abilities, improve their functional capabilities, and enable their full participation
in target activities. When implementing the selected AT, professionals should
consult the research literature to identify AT that has the greatest likelihood of
effectiveness, take care to obtain the buy-in of the students regarding the AT,
confirm use of the AT is convenient and effective, and provide training to the
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student and others who may support his use of the AT. Finally, periodic and/or
on-going evaluations should be carried out regarding the success of
implementation of the AT, the device’s state of repair, and the goodness of fit
among the student’s learning needs, skills, functional limitations, and activities
for which she needs support (Center for Assistive Technology and
Environmental Access, 2009; Cook, & Hussey, 2000; Independence Science,
2013b).

According to S. Diamant, C. Kirchner, N. Mervis this is particularly
problematic for estimating prevalence because between one-third of children
with some residual vision and two-thirds of children with blindness have one or
more additional disabilities (Kirchner, & Diamant 1999; Mervis 2000).

According to the definition of UNESCO, assistive technologies are devices
(equipment, software, etc.), provision or services aimed at strengthening,
supporting or improving the functionality of people with disabilities.

Challenges Associated with Visual Impairments and Blindness. Visual
impairments and blindness pose a number of developmental challenges to
affected children. The conditions can detrimentally influence physical, cognitive,
linguistic, social, and academic development, as well as contribute to the
development of problem behaviors (Baillargeon 1993; Bergwerk 2011; Brodsky
2010; Fazzi et al. 1999; Houwen et al. 2010; Hyvarinen 2000; Perez-Pereira and
Conti-Ramsden 1999).

Challenges to linguistic development. Impairments of vision can disrupt
and delay the development of preverbal, verbal, and nonverbal language
(Brodsky, 2010; Perez-Pereira, Conti-Ramsden, 1999). However, students with
visual disability who have average intelligence or greater often attain typical
levels of verbal language proficiency (Perez-Pereira, & Conti-Ramsden, 1999).

Challenges to academic development. Vision and hearing impairments
have the potential to disrupt students’ academic language learning in traditional,
mainstream educational settings.

M. Cook and M. Hussey (1995) told the story about the girl who was deaf
and blind. She was asked whether she would prefer to have her vision or her
hearing if she could have one or the other. She responded that she would prefer
to have her hearing since she felt that people who are blind are cut off from
things, whereas "those who are deaf are cut off from people" (Farooq, 2015, p.
662).

Students with visual impairments and blindness use Assistive Technologies
for Reading and Writing in their language learning: technologies that enhance
sight capabilities (large print text, typoscopes, reading stands, lamps for
improving lighting, lens-based magnification aids, electronic magnification
aids); technologies that Engage Senses and Abilities Other than Sight Literature
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(Braille reading materials, Braille translation software and computer printers,
refreshable braille display, audio format materials, screen and document reading
software).

For example, students must learn many key strokes for initiating software
having vision disability and blindness can experience difficulties in learning the
mechanics of writing (punctuation, spelling), taking notes during classes, and
engaging in the various phases of composing (prewriting, drafting, editing) due
to limitations of their visual acuity, visual field, and functional use of vision.
There are technologies that enhance sight capabilities (paper and writing utensils
that provide visual and tactile cues, typoscopes); technologies that engage senses
and abilities other than vision (Braille making devices, speech-to-text software
voice recorders, text-to-speech software, spelling and grammar checking
software).

Students with Hearing Impairments use the following assistive
technologies in their language studies: amplification devices (assistive
listening device, hearing aids, telecommunication device for the deaf, frequency-
modulated amplification systems, audio loops, infrared systems, cochlear
implants). Amplified telephone ringers, visual or vibrating systems, live speech
captioning are used as well (American Foundation for the Blind. Writing tools
for auditory readers; Farooq, 2015; University of Washington: Disabilities,
Opportunities, Internetworking, and Technology).

Some additional recommendations for teachers are listed on the University
of Washington Disabilities, Opportunities, Internetworking, and Technology
website (Hasselbring, & Glaser, 2000; University of Washington: Disabilities,
Opportunities, Internetworking, and Technology).

Areas for future research on assistive technologies for students with
disabilities include the reliability and validity of assistive technology assessment
methods’ outcomes; students’ preferences for particular assistive technology
supports; the effects of instruction on assistive technologies use; they help
compensate for functional human limitations and become a tool that lays the
foundation for personal development and facilitates the process of professional
development.

Given the paucity of research in these areas and the value of research
findings to optimizing the education and development of students, there is a
great need for continued work in these areas.
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BUKOPUCTAHHS ACHCTUBHUX TEXHOJIOI'TA Y HABYAHHI
MOBAM OCIb 3 IOPYIIEHHSIMHA 30PY 1 CJIYXY B CIIIA

0. €. Kpcek

Ila cmammsa npuceésyena 6UBHEHHIO AMEPUKAHCLKO20 O00CBIOY BUKOPUCIIAHHS
ACUCMUBHUX MEXHONO2IN NPU HABUAHHI MOBAM CMYOEHMI8 3 NOPYUWEHHAMU 30PY I CIYXY 8
CLIA. Hocnioowcenus O6y10 30cepeorceHo HaA OONOMINHCHUX MEXHON0ZIAX 0N BUBYEHHS
Mmogu, yumanns, nucema. Enemenmu oonomigcnux mexnonozii Oynu 3epynosaui 6
3ANEeNHCHOCE 610 MO20, YU NOKPAWYIOMb GOHU 30P06i ab0 CIyX06i 30I0HOCMI VuHiE 3
0OMedHCeHUMU MOICTUBOCHIAMU.

Ha ocnosi npunyunie opeamizayii Moenoi oceimu 6 cucmemi MOBHOI NOJMUKU
CLIA ob6tpynmosano 6adjicmgicms BUBYEHHA AH2NINUCLKOI MOGU Oasi cmyOoeHmis 3
nopywennamu 30py i cayxy. Ilepcnekmugu Oocniodicenns 3acmocy8anHs OONOMINCHUX
MexHoN02il npu HAGYAHHI CMYOEHMIE 3 NOPYWEHHAMU 30pY [ CIYXY MO6AM, 3HAYEHHs
pe3yavmamie 00CAi0diceHb Ot ONMUMI3ayii MOGHOT 0C8imu CMmyOeHmié 3 NOPYUEeHHAMU
cnyxy i 30py, 30kpema, Oynu nokazaui AK eenuxa nompeoba 6 npoooeICceHHi pobomu 6 yux
HANPAMKAX.

Knrwwuoei cnoga: acucmueni mexwonozii, nopyuieHHs 30py i CIyXy, YacmomHO-
MOOYIbOBAHI CUCIEMU NOCUTIEHHS CIYXY VUHIG 3 0OMEICeHUMU MOICTUBOCAMU, HAOUHI
NOCIOHUKU, MOBHE HAGUAHHS.

MNPUMEHEHUE ACCUCTUBHBIX TEXHOJIOT WM ITPU OB YYEHUU
A3BIKAM JIU1 C HAPYHIEHUSMU 3PEHUS U CJIYXA B CLHIA
0. E. Kpcex

Oma cmamos nocesawleHa U3Y4eHuro amMepukanHckoeo onslma UCNOJb3068AHUA
ACCUCMUBHBIX MEXHOJI02ULL npu o6yquuu A3bIKAM cmy()eﬂmoe C HapyutenHusimu 3perust u
cuyxa 6 CIIIA. Hceneoosanue 6vi10 cocpe()omoueHo HA 6CNOMO2cameylbHblX MexXHO102UAX
ons U3Y4YeHUsl SA3blKA, YMeHUus, nucoemd. Dnemenmol 6COMO2AMENbHLIX MEXHO02UL ObLIU
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CepynnUpOBaHbl 8 3AGUCUMOCIU O MO20, VIYYWIAIOM U OHU 3PUMENbHbLE ULU CILYX08ble
CROCOOHOCIU YUAWUXCS C OSPAHUYEHHBIMU 803MONCHOCHISMU.

Ha ocHose npunyunos opeanusayuu s3vlk08020 00pA306anust 6 cucmeme
azvikosoul noaumuky CLIA 060cHo8aHa 6aX0CHOCMb U3YUEHUS AHEIULICKO20 A3bIKA OIS
CcmyoeHmos ¢ HapyuleHusMu 3perusi u cayxa. Ilepcnexmugbl ucciedosanus npumeHeHus:
6CNOMOAMENLHLIX MEXHOL02ULL NPU 0OVUeHUU CMYOeHMO8 ¢ HAPVULCHUSIMU 3DEHUs. U
CyXa A3bIKAM, 3HAYEHUe Pe3VIbmamos UCCLe008AHUNl Ol ONMUMUSAYUL SI3bIKOBO2O
00paszoeanusi cmyoOeHmos ¢ HAPYWEHUSMU CIAYXAd U 3PeHusi, 8 HACMHOCMU, Obliu
noKazanvl KaxK 6OIbUASL ROMPEBHOCHb 8 NPOOVJIICEHUL PABOMbL 8 IMUX HANPAGTICHUSX.

Knrouesvie cnosa: accucmusnvie mexmonozuu, HapyuwleHus 3peHus U CIyxd,
YACMOMHO-MOOYIUPOBAHHBIE CUCIEMbL VCULCHUSL CLYXA YHAWUXCA C OZPAHUYEHHbIMU
6803MONCHOCHIAMU, HASTIAOHBIE NOCOOUS, A3bIKOBOE 0DVUeHUe.
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