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Abstract

The present study examines the use of assistive technology by visually impaired students. Examining research
conducted both in Greece and abroad shows that assistive technology can contribute to meeting the needs of visually
impaired students, but there are still difficulties and obstacles that should be addressed. It was also seen that assistive
technology in the case of students with visual impairments can provide benefits but there can be further development
and it is important to integrate it into formal education.
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1. Introduction

In a progressive and equal society, all individuals without exception must have the same rights and opportunities to
achieve their well-being. However, this seems not to be possible for visually impaired children since they are not given
the opportunities to make full use of their potential and this also applies to the field of education. According to the World
Health Organization (WHO, 2023), vision problems are faced by a rather large number worldwide, exceeding two billion.
Of these, access to appropriate interventions has a small percentage, which highlights the weakness that exists in this
field.

Sight is a basic sense for the individual since it allows him to adapt to his environment and function effectively based on
the information he collects through it (Madake et al., 2023). Vision problems can be caused by accident, injury, disease,
or be present from the time of a person's birth. Assistive technology is considered to be able to work supportively so
that their daily life is easier and they become more functional, which is generally true for all people with disabilities and
special educational needs (Texeira et al., 2023). With regard to visually impaired people, assistive technology is
considered important in order to facilitate both their daily life and their education (Madake et al., 2023). Especially for
students with visual impairments, assistive technology is particularly important because it allows them to be able to
cope with both the needs of teaching and school life in general, thus providing them with more opportunities. People
with visual impairments can, with assistive technology, carry out activities that previously seemed impossible, such as
reading, communicating with others and, in general, that the rest of the students can do (Asebriy et al., 2018).

Assistive technology can therefore enhance the accessibility of visually impaired students in other ways by addressing
problems that may arise simply by being in school. For example, visually impaired students can have accidents at school
if they encounter obstacles when trying to walk, and assistive technology can help to avoid such phenomena (Buchs et
al.,, 2017).
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2. Visually impaired people and their education

People with vision problems are classified as visually impaired. Vision problems constitute a disability if they limit the
person's capabilities. People with visual impairments mainly try to cope with their needs by using another sense, touch.
Touch can contribute significantly to the provision of information to the visually impaired but this is not the case for
everything as there are things that to be understood require more data that cannot be provided through one sense alone
(Glara 2017; Sfyri, 2017).

The functionality of children with vision problems depends on another factor beyond these possibilities that they
acquire through the senses. There are parents who treat visually impaired children as having no potential and become
overprotective towards them. While they think they are helping their children in this way, in reality they are limiting
their adaptation possibilities and not allowing them to become independent. Especially children whose vision problems
are greater and the younger they are, then the difficulties they are expected to face are greater and therefore they need
the necessary support to be able to face them (Glara 2017; Sfyri, 2017).

These difficulties are also found in education. Visually impaired students have the same educational goals as other
students. However, they cannot use the same methods and means as the rest because of the difficulties they face. On the
other hand, education is necessary for people with vision problems since through it they try to develop abilities and
skills that will contribute to dealing with the additional needs and difficulties created by their handicap (Liakou &
Manousou, 2013).

3. Mobility issues

As already mentioned, students with visual impairments may experience significant mobility problems due to the
obstacles they encounter and cannot see to overcome. This also applies to students in schools. However, technology has
been able to develop means that can work as a support in the navigation of visually impaired people. One such example
is modern digital canes that have enhanced the white cane that visually impaired people had in the past. These walking
sticks have been enhanced with tactile technology so that the user can receive vibrations when there are obstacles and
be able to avoid them by passing them (Buchs et al,, 2017). Some of these walking sticks are also equipped with the
technology used in GPS devices to help people navigate better (Velazquez et al., 2018). These canes can further improve
the daily life of visually impaired people but require practical training on their part in order to be able to make better
use of them (Buchs et al., 2017).

To deal with mobility, technology has also contributed to the development of other means besides canes. One such tool
is smart gloves which consist of sound, buzzer and ultrasound technology and can replace canes in dealing with mobility
obstacles (Nor et al,, 2021).

4. Education

It is already known that many educational systems use Braille to facilitate visually impaired students. This writing is
based on touch and allows visually impaired people to read with their fingers the texts written in this form. Braille can
be enhanced through technology and this in turn enhances the academic achievement of students with visual
impairments. Asebriy et al. (2018) attempted to support Braille with technology in order to utilize it in teaching
mathematical skills to visually impaired students. In particular, with the help of a computer, they converted a series of
mathematical formulas into Braille, creating a MathML code. This conversion was made with the aim of visually
impaired students being able to work on mathematical activities more quickly and systematically without facing
additional difficulties. The system that the researchers developed using the code is universal and can be used by a large
number of visually impaired people thus activating their interest in mathematics.

Another study was conducted by Sin et al. (2015) which focused on software used in mobile phones. The researchers
focused on leveraging mobile phones to enable visually impaired people to extract information from a text. The goal
was to enable visually impaired people to be able to take photos through the mobile phone and the software would
provide them with information about what they were portraying. Also, this logic can provide information about texts
written in a different language by translating the nouns.

In conclusion, we emphasize the importance of all digital technologies in the field of education and in disabilities

training. These technologies are highly effective and productive and facilitate and improve assessment, intervention,
and educational procedures through mobile devices that bring educational activities anywhere [48-50], various ICTs
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applications that are the main supporters of education [51-64], and Al, STEM, Games and ROBOTICS [65-70] that raise
educational procedures to new performance levs. In addition, the development and integration of ICTs with theories
and models of metacognition, mindfulness, meditation, and the development of emotional intelligence [71-83],
accelerates and improves educational practices and results more than those, particularly in children with disabilities.
Concluding we underline that the ICTs are expanding the possibilities of visually impaired students[12-15, 23-46].

5. Challenges and obstacles

While research evidence has positive results from the use of assistive technology for both the visually impaired and
students in general, it is neither easy to generate nor easy to use. This is due to various obstacles. One of them is financial.
In order to design and manufacture technological applications that work as a support for people with visual
impairments, large costs are required and therefore the necessary funding. This results in the assistive technology that
is developed being expensive and therefore not accessible to all visually impaired people (Hickson et al., 2023). This
may limit visually impaired people to media they can use even if they do not offer the benefits of those that are
technologically advanced. For example, visually impaired students are more likely to be limited to using the classic white
cane to improve their mobility since the digital one is twice as expensive (Santos et al., 2021). Something similar should
also be expected from educational systems since it is not easy, and in conditions of financial crisis, to equip schools with
the assistive technology that could help students with visual impairments due to its cost.

Another difficulty found in the field of education is that of knowledge. In order for assistive technology to be effectively
implemented, the necessary knowledge must be present. This implies that in order for it to be used in schools, teachers
should know how they can use it for the benefit of visually impaired students. This is not something easy and that
teachers do not have the necessary knowledge and skills to be able to effectively use assistive technology for visually
impaired students. This difficulty cannot be compensated by the knowledge of the students since they, in turn, need
guidance. In addition, they themselves may lack knowledge and skills. This was also seen in the study by Hickson et al.
(2023) regarding the use of assistive technology by visually impaired students during the pandemic. It became clear
that students with a pandemic could not attend online courses as effectively as others because they did not know how
to use the software intended for them.

The lack of knowledge and skills on the part of teachers to guide visually impaired students to be able to use assistive
technology is found at all levels of education. For example, Al-Jarf's (2021) research showed that in higher education
students with visual impairments face problems because their needs are not understood by their professors. This is
largely because teachers are unaware of the possibilities that assistive technology can create and therefore feel limited
in what they can do.

However, the difficulties and obstacles in primary and secondary education are similar. Teachers do not have adequate
training in order to be able to use assistive technology for students with visual impairments and this has the
consequence of neglecting them (Hickson et al., 2023).

6. The Greek reality

The research that exists regarding the Greek educational reality and the use of assistive technology for visually impaired
students is limited. However, some important data are recorded. Argyropoulos and Iliadou (2006) note that the literacy
skills of visually impaired students improve with the use of assistive technology. Hatzopoulou (2018) also found that
the performance of visually impaired students improved with the use of assistive technology. Liakou & Manousou
(2013) also found that assistive technology can help students with visual impairments access not only online but also
distance education.

The lack of use of assistive technology on the other hand showed significant problems and obstacles in the education of
visually impaired students. Beyond performance, visually impaired students without the use of assistive technology
have problems even attending class due to mobility and mobility issues. This implies their frequent absence from class
and teaching and even their resignation from education (Konidis, 2018).

The above shows the need to develop the supporting technology and it is positive that there are such attempts in the
Greek research activity that record what is available. Liakou & Manousou (2013) and Kourbetis (2015) referred to the
formation of appropriate educational material through its digitization. For Glara (2017), the contribution of an e-class
platform that is configured in such a way that those with vision problems can also use it can be positive. Accordingly,
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Sfyri (2017) reported on a corresponding Android application that allows visually impaired students to navigate
through touch.

Finally, Papalexandri (2017) lists a multitude of means and applications of assistive technology. The range of media he
lists ranges from Braille aids to dedicated keyboards, talking books, web reading apps, etc.

7. Conclusions

Assistive technology can ensure that visually impaired students can develop their abilities and skills equally with other
students through the access opportunities that are created. The range of assistive technology available can meet the
diverse needs of students with visual impairments. This is not to say that there should not be further development
further expanding the possibilities of visually impaired students.

In order for assistive technology to be effective, it is necessary to integrate it into education and use it by teachers. This
requires additional resources as well as teacher training to be able to use it effectively for students with visual
impairments.
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