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Abstract—It is very important to provide proper and appropriate education
for the hearing impaired individuals. Today, it appears that using only tradition-
al teaching methods is not sufficient for the education of hearing-impaired indi-
viduals. The use of modern technology makes training for hearing-impaired in-
dividuals more useful. Looking at the literature, it is seen that there are a limited
number of studies on the comprehensive use of technologies used in the educa-
tion of hearing impaired individuals. In this context, the aim of this study is to
examine the technologies used in the training of hearing impaired individuals.
In this study, document analysis method was used as a qualitative research
method. The findings of the study were presented as technologies that contrib-
ute to the development of academic and linguistic skills of hearing impaired in-
dividuals. Prospects for further research and application were given in the light
of the findings.
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1 Introduction

Hearing impaired individuals are located in the category of individuals who need
special education [15]. There are various criteria for classifying the hearing impaired.
These are made according to the degree of hearing loss, time of occurrence, cause,
place, form and longevity. When measuring hearing loss, the degree of hearing loss is
determined according to audiological measurements, and they are diagnosed in terms
of slight loss, medium loss, further loss, and very late loss [37]. After the hearing
impaired individuals have passed the diagnostic and instrumentation process, the
training process is starts. Hearing impaired is the ability of the individual to function-
ally use verbal language in daily life due to a problem in the hearing aid [36]. As a
result, verbal communication is blocked. As a result of this inhibition, the hearing
impaired individuals are not able to fully acquire the speaking and literacy dimension
of their mother tongue. When the characteristics of the individuals who need special
education services are examined, it is revealed that their requirements and characteris-
tics are quite different [7]. Hearing impaired individuals can face with many im-
portant problems in school achievement and social life [1].
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One of the areas where individuals need special education due to these needs is
technology [11]. Technology is perceived as products with higher quality scientific
knowledge and techniques with its present connotation. Along with the rapid devel-
opment of information technologies, the gaps in the areas where the classical method
used for the training of the handicapped are insufficient are filled. The impossible
things to do in the classical method are difficult to achieve thanks to these Technolo-
gies. In this way, students with disabilities can be educated in a more comfortable
way.

Training technologies shorten the duration of instruction, keep interests alive, em-
body abstract concepts, provide realistic experiences and create more learning desires.

Computers are being used with the aim of improving the academic skills of chil-
dren with disabilities in special education, supporting many areas of development
such as hand-eye coordination, small muscle motor skills, imitation and language
development [27]. Computer training programs for general problem-solving skills
such as mathematics and literacy skills are also frequently implemented by educators
to children with disabilities. Many studies show that computer training programs
positively influence academic skills, language, mathematics, literacy, and competence
in children with disabilities, improving attention span and learning performance [16].
With computer programs and adapted tools, students with hearing impairments can
read materials created on the computer [32]. Computer-assisted instruction is a teach-
ing method that consists of an environment in which learning takes place in the com-
puter environment, a combination of self-learning principles with computer technolo-
gy, which strengthens the teaching process and student motivation, which the learners
can take advantage of according to their own learning speed [17]. Computer-assisted
instruction is an environment that enables individualization of education. In computer
assisted instruction, computer is used as a tool in teaching a lesson. Students who use
instructional software are learning how to use computers at their own pace and ability
[3].

Ari and Bayhan [4] found that using software for computer-aided training in spe-
cial education provides the benefits of ; individualization and self-improvement, im-
mediate feedback, consistent correction process, repetition without pressure, immedi-
ate support, step-by-step training, frequent response by children, motivation, devel-
opment of motor skills and visual motor coordination, reduction of difficulties, inten-
sification, psychological satisfaction and active learning in education. The use of
technology in special education will make it easier for teachers to do their job and for
individuals who need special education to understand and use the developing technol-
ogy and to keep up with the innovations and to ensure that the courses show parallel-
ism with technological developments.

One of the innovations that technology has made in the forefront in recent years is
Tablet computers. There are mobile communication technologies, mobile phones,
smartphones and tablets, including the use of Personal Digital Assitant (PDA). Tab-
lets can connect to wireless networks and other computers [24]. As a result of the
studies conducted with tablets, it was determined that tablets were preferred as teach-
ing tools in education. It has been found that the reasons for preference of tablets is
that it provides a rich education and training environment for students and teachers,
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which helps students increase their interest and desire in the lesson, helps their learn-
ing [2-9-18- 19]. These students and teachers should receive continuous support and
training according to their competencies in using Tablet PC to overcome the difficul-
ties of using technology [33]. Teachers' views on the use of tablet computers indicate
that tablet computers should be used when teaching target skills, teaching self-care
skills, gaining independence skills and applying for awards in visual applications [20].
In another research, in the proposals related to educational tools, teachers emphasized
the importance of visual education tools for the students with hearing impairment; and
the use of technological educational tools such as computer-internet, television, video
cassettes and computer floppy disks. Similarly, Tassel-Baska et al. [35] suggest that
technology should be integrated into training programs. In Gersten and Baker [14],
the use of technology in training applications has been shown to increase success.

As it is known, Individualized Education Programs of special needs individuals
should be assessed by preparing a realistic timetable. An assessment of assistive tech-
nologies that are used by special needs individuals or that they will use in the future
should be an integral part of the IEP [31]. At least one person in the IEP team needs to
be knowledgeable about assistive technology. It is important that at least one person
from the IEP team present resources to the meeting via books, catalogs, or internet
sites, in order to find out which auxiliary technologies are available or which auxiliary
technologies are needed. To be able to provide assistive technology devices or ser-
vices, the IEP team must have adequate knowledge regarding how this technology
will be obtained, how it will be used and how it will be evaluated. At the basic level
to be able to make an assessment in IEP meetings on assistive Technologies the eval-
uation can be listed as; the identification of the needs of the student, the learning of
the students about how the assistive technologies should be used, the education of the
family members and the staff, the determination of how and where to provide tech-
nical assistance on the use of assistive technologies, the identification of other support
for adaptation or replacement of assistive technologies and the evaluation of the func-
tionality of assistive technologies [31].

Individuals with hearing impairment who have a separate prescription among disa-
bled people due to hearing loss experience a lot of problems during the education and
training process. As children born with hearing loss do not acquire linguistic and
speech skills due to various reasons such as not hearing enough voices, not perceiving
verbal stimuli, and being deprived of use of the mother language everyday these
students are at least five years behind in terms of learning. Providing technology sup-
port to schools of hearing impairment individuals so that the problems experienced in
hearing impaired education can be improved, and the rapid rise in educational tech-
nologies, reflecting on teachers is important for the development of schools. Looking
at the world, it is seen that the studies carried out in order to increase the quality of
education in hearing impaired schools are supported by technology and contribute to
school development [34, 41, 42]. In the education of hearing-impaired children, it is
very effective to support knowledge and skills teaching with visual means as much as
possible, to organize educational settings and to enable peer interaction. Moreover,
when considering the importance of learning by living and the permanence of the
learners, the importance of active learning based on practice in the education of hear-
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ing-impaired children is quite striking. Setting up an environment for the education of
children with hearing impairment greatly affects the quality of education.

Classroom isolation, proper equipment and devices and children's participation in
individual-group hearing aids and educational activities are essential. Hearing im-
paired children may feel embarrassed and hesitant when they fail in the classroom. At
this point, computer-aided materials that hearing-impaired individuals can use on their
own initiative provide the opportunity to repeat and provide an individual learning
environment, thus providing the individual's self-confidence and influencing learning
positively [13]. It is emphasized that effective materials to be prepared for hearing-
impaired individuals should be paintings and animations that are front-panel, visual-
rich, and games-based [21]. For these reasons, in this study, it was aimed that the
technologies used in the training of the hearing impaired people were gathered under
one heading and presented as technologies for supporting language, speech and aca-
demic skills. In this context, research on the use of technology in the education of
hearing impaired children in Turkey were examined. It is believed that this study will
shed light on the widespread use of technologies used in the training of hearing im-
paired and the increase of knowledge and skills in using these technologies.

2 Method

In this study, document analysis technique was used. Document analysis is a tech-
nique used in historical and qualitative research. Firstly, the related documents are
read and the resulting information is coded. Later, the documents that were coded
were brought together and the results given within the scope of the study were re-
moved [28].

2.1  Data Analysis

As a result of the analysis of the data, the findings were collected and examined
under two categories as the categories used to support the language, speech and aca-
demic skills of the hearing impaired.

3 Results and Discussion

3.1 Techniques used to support academic skills in hearing impaired

It is expected that schools undertaking the duty of hearing impaired individuals to
manage according to the conditions of the times and according to the needs of the
society, should pursue change, innovation and development studies in the age of in-
formation and technology. In this regard, important tasks such as planning and con-
ducting various activities in educational activities are in the controls of the schools.
The activities that will be presented to the students are the ones that force their minds,
make them think, create a cause- effect relattion and it is expected that it will be in
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the characteristics that reconcile ideas and facts in different forms and comprehend
the importance of social values [30]. At the same time, the schools should also benefit
from the technology brought by the twenty-first century. The technologies used in the
training of disabled students, the hurdles and therefore the learning it is possible to
say that students who have problems are effective in solving these problems [29].

In his study Demirhan [10] aimed to examine the effect of information technology
on the education of students with hearing impairment. As a result of the study, it was
determined that the students in the application group learned lessons faster, so they
had more time to practice and repeat [10]. It was determined that the students who
benefited from the informatics technologies of the class increased their course suc-
cesses compared to the students who were educated with classical education and even
got more positive results than the students who had some problems and were not
inadequate. It has been found that information technology has removed the distraction
problem because the students with hearing impairment have increased the interest in
the lessons as it has become more fun to learn. In the study of Ciftci [8], the comput-
er-aided teaching material developed has effects on the written expression skills of the
students with hearing impairment such as the ability to construct sentences and use
timing correctly; aimed to reveal the opinions of Turkish Language and Literature
teachers about materials developed by students with hearing impairment. The results
of the study showed that the computer aided teaching material positively affected the
students' written expression skills such as writing sentences, using correct past, pre-
sent and future times. In the Cal [6] study, we aimed to reduce the difficulties of un-
derstaning and comprehension that individuals who have hearing impairment in our
country are suffering from hearing loss by using information technology and distance
education. In summary; it is stated that the information technologies used will have
some contributions to the students with hearing impairment.

In 2008, a study titled "Utilization of Computer-Assisted Animations in the Pro-
cess of Education of the Hearing Impaired Individuals" was carried out [21]. In this
study, we focused on the possibility of using computer aided animations in the educa-
tion of the hearing impaired individuals. The opinions of the teachers working in the
hearing impairment school have been taken and the solution proposal has been put
forward as to which features should be used if animations were to be used. As a result
of this research; it has been indicated by teachers that if hearing-impaired students
have high computer and technology skills, that computer-aided education is required
in all classes, and if curriculum for hearing-impaired students is established, hearing-
impaired students can be more successful in class. In addition, it was emphasized that
effective software to be prepared for the students with hearing impairment, visual
richness, paintings and animations, front-line expression, games-based software
should be emphasized. This study will be useful for teachers in special education field
to pay attention to what they should do when preparing a software [22]. In addition,
Kot, Sonmez, Yikmis and Ince [26] figured out that Touch-Math technique is effec-
tive in teaching addition skills to individuals with hearing impairment.

In another study, a web page for the education of the hearing impaired was devel-
oped and it was concluded that the hearing impaired individuals were repeatedly
taught at distance education and the purpose was to achieve permanence [6]. Dogan
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and Akdemir [12], conducted a "Computer Assisted Instruction in Private Instruction
a Three Case Studies". The aim of this study is to examine the process of computer
use in the courses of three individuals with intellectual disability, hearing impairment
and orthopedic impairment attending he special education and rehabilitation center.
As a result, it has been determined that teachers prefer to use educational gaming
software with training and rehearsal software in special education and rehabilitation
centers. It is seen that individuals with hearing impairment learn words in computer
assisted instruction faster than classical methods.

The use of visuals in computer-assisted instruction to explain unknown words (ob-
ject, meaning, etc.) encountered during reading-writing instruction for individuals
with hearing impairment shortens the teaching period. In addition, Karal, Silbir,
Bahcekapili and Atasoy [23] put forward that graphical symbols can be included as
learning material for the classroom environments of hearing-impaired individuals, and
Alternative Communication Systems graphics can be learned by the hearing-impaired
individuals and are interesting. In addition, Yaman, Donmez, Avci and Yurdakul [43]
investigated the effect of using mobile application in the literacy training of hearing-
impaired students and found that mobile application integration in the learning envi-
ronment increased the interest and motivation of the hearing-impaired students.

Technology in today's world brings many opportunities and convenience for every
inhabitant of humanity. The contribution of information and communication technol-
ogies to the education and training processes depends on flexibility, saving, efficien-
cy, individuality. In particular, it appears that the main features that hearing impaired
people need in the educational process are the planning of individual differences in
education and the potential to provide a vital opportunity for hearing impaired people
when information and communication technologies are used correctly, which will be
the visuality presented by the right technique.This research was conducted to deter-
mine how information and communication technologies are used in Hearing Impaired
Primary and Secondary Schools.

In the research, 40 students and 15 teachers attending primary and secondary
school of Edirne ili Sehit Ogretmen Adnan Tunca Hearing Impaired School partici-
pated. The study was designed as a case study of qualitative research methods in
terms of the nature and purpose of the study. In order to increase the validity and
reliability of the data, data were collected by means of multiple data collecting tools
and data diversification was performed. Descriptive analysis and content analysis
techniques were used in analyzing the data. According to the results of research, hear-
ing impairments of information and communication technologies are the main teach-
ing tools preferred by teachers in the primary and secondary school teaching process.
Teachers also stated that Information and Communication Technologies facilitated the
presentation of lessons and increased the motivation of the students. The fact that the
technical equipment is old and the students see it as a computer game tool is seen as
the main problem. Students also stated that they did not use the computer to study.
The creation of a curriculum for hearing impaired students and the production of
technological content within the curriculum have been derived from teacher inter-
views. The results obtained will contribute to the informed use of information and
communication technologies in the education of the hearing impaired. Yildirim and
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Saban [44] investigated the effects of computer-assisted geometry teaching on the
students 'level of Van Hiele geometry thinking and geometry achievement according
to their hearing status, and as a result, it was determined that computer-assisted teach-
ing affects students' geometric academic achievement positively. In addition, Appli-
cants, Teke and Gezgin [39], have conducted a study on the evaluation of educational
software and writing designed for the use of hearing-impaired students in their Turk-
ish language education, and have found that applications in which educational soft-
ware contributes to the teaching of Turkish, well-designed materials such as visual
and video.

3.2  Techniques used to support language and speech skills in hearing
impaired individuals

In a study conducted in 2009, " Learning Environment Design for Improving the
Ability of the Hearing Impaired Individuals to Use Additional Abilities in Turkish "
was conducted [22]. In this study, a learning environment supported by information
and communication technologies was designed to improve the communication skills
of the hearing impaired individuals. Goal; is to investigate the appropriateness of a
computer-assisted material to help learners to use literacy additions besides literacy
skills and to help teach the concepts of cumulative time. As a result of the research;
the positive effects of visual items supported by hearing impaired individuals on their
literacy skills have been identified. It has been determined that technology-aided ap-
plications can address different senses, thereby increasing the hearing impaired indi-
viduals' attention and increasing their success rate. The environments in which hear-
ing impaired people are trained should be enriched using appropriate visuals for a
more remarkable level of development in order to overcome auditory deficits. Subti-
tles used for hearing impaired people are used as an alternative to sign language with
speech recognition technique especially in live broadcasts. Koruyan [25] explains
how to convert texts and instant texts using a web-based Web Speech API, which is
supported by Google, in a video that is broadcasted live on a web page with the help
of a media server. In the study, the video feed on the web page is provided with the
video element that the HTMLS language brings, the web application is written using
JavaScript and PHP programming languages and the jQuery library.

Hearing impaired people use sign language to communicate with each other. It is
hard for individuals who do not know sign language to communicate with hearing
impaired. In this study, it was tried to solve this problem by using developing soft-
ware Technologies. An integrated system has been developed using text-to-speech
technologies and a variety of additional software. Within the framework of a system
called " Writing Tracking of Voice Lessons ", a mobile application running on the
Android operating system translates users' conversations into texts and is sent instant-
ly to a remote server.The conversation texts stored in the database on the remote serv-
er can be monitored instantaneously via Web pages and Android phones with asyn-
chronous data exchange (AJAX) software via the internet.

Within the scope of the thesis, an open Web-based course management system has
been developed and all the courses described can be accessed later [5]. Turgut, Bozan

iJET - Vol. 13, No. 9, 2018 59



Paper—Technologies Used in Education of Hearing Impaired Individuals

and Turgut [38] In this research, it was aimed to investigate social media usage habits
of hearing-impaired individuals and normal hearing peers for communication purpos-
es. It is possible to say that social media is an important interaction tool for students
and it is widely used for communicative purposes when the social media usage, fre-
quency, duration, social media channel, usage purpose and tool variables used by
normal hearing and hearing impaired individuals participating in the study are taken
together. In addition to this, in this study performed by Uysal, Yilmaz, Eken and
Sayar [40] , some level of disturbance in pronouns (r, s-s, z) isolated on mobile basis
was determined and some listening exercises It has been proposed. At the end of the
relevant stages, the sound will be taken again and the quality will be assessed accord-
ing to the actual necessity, and if it is recovered, it will be raised to the upper level
(from the beginning to the middle level). Thus, it is aimed to provide the development
of individuals with impaired pronunciation.

4 Conclusions and Recommendations

In this study, impaired hearing technology used in the training were examined in
detail the findings of the studies in this area and in Turkey were discussed. Findings
obtained from the research were discussed under the headings of academic skills and
language and speaking skills. The findings of the research show that the technologies
used in the training of hearing impaired people have been used to develop the most
literacy skills as academic skills.

There are also researches on mathematical skills. Findings have shown the persis-
tence of the use of technology in the education of hearing impaired and the motivation
to increase student motivation. When technology for language and speaking skills is
examined, it usually emerges as an alternative method to improve communication
skills. Findings show that web-based or mobile applications developed as an alterna-
tive to sign language are common.

In addition, the practice of turning conversation into a sentence is also the result of
the use of hearing-impaired individuals to support communication skills. As a result,
some suggestions for further research and application in the direction of findings
obtained from the research are presented:

* For hearing-impaired people, it may be advisable to develop more mobile applica-
tions in accordance with the Android and 10S operating system.

* Other academic skills besides reading and writing may also be developed.

* It can be suggested that the developed technologies should be done considering the
diagnosis level of hearing impaired individuals.

* Teachers' knowledge and skills about using technology-supported applications for
teaching of hearing-impaired students can be increased by organizing in-service
training and seminars.
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