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A desktop application to improve the phonological
awareness of Arabic vowels for visual impaired
Egyptian children
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Abstract

Children who can play with and recognize the sounds that make up words,
even without understanding what the words mean, are more likely to
become good readers. This skill, called phonological awareness, gets
stronger over time and plays a big role in how well kids learn to read.

This skill involves awareness of phonology and the ability to play with those
sounds. It starts with noticing single sounds, then putting them together,
and finally taking sounds away. Different tasks measure this developing
ability in young children who are learning to read. The key is understanding
the language's sound structure and being able to hear and manipulate
those sounds in your head.

Literacy, it is critical for blind populations to achieve social equality and
unleash their strengths and abilities. As a result, this is their basic right to
an educational process, which is guaranteed to them by education law in
almost every modern country. Education that does not address the specific
needs of those children may have serious consequences for the balance of
their perceptual and cognitive abilities. Therefore, they need special
attention in language diagnosis and rehabilitation approach to language

skills and abilities.

Desktop applications allow students to learn even offline, unlike web apps.
Technology also helps keep blind students engaged, which can boost

e
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information retention. By enabling collaboration among blind students,
these applications can further promote peer-to-peer learning. Overall,
these factors can significantly improve blind students' phonological
awareness and discrimination skills.

Keywords

Phonological awareness, phonological discrimination, desktop application
for blind children

Objectives

® To create a desktop application for Egyptian blind children as a tool
to improve their phonological discrimination between short and long
Arabic vowels (the short vowels /u, 1, a/ and the long vowels /u;, i,
a:/) in familiar Arabic words

e Using this desktop application help the Egyptian blind children and
their families to improve forming Arabic words with short and long
vowels and thus improving their spelling.

The desktop application revealed the positive impact in improving
phonological discrimination for blind children and the electronic tests and
exercises that were used give a great benefit to the Egyptian blind children
spell and form new words.

This study considers as the first study concerning with the discrimination
and awareness of Arabic vowels in different words for blind children

Visual impaired children may be hindered by their lack of visual
representation, but this does not prevent them from keeping pace with
their sighted peers. Academically, if they receive adequate speech training
that develops their auditory and tactile abilities, this can compensate them
for vision loss and improve their other senses.

Visual impaired children as other disorders need speech and language
sessions as it was noticed that they have phonological and morphological
errors that delay their progress in schools and faculties.
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Introduction

Characteristics of blind or visual impaired children

The impact of blindness or low vision on a child depends on when they lose
their sight and how severe it is. Children born blind might need extra help to
develop normally. This is because sight motivates young kids to move
around and explore (like reaching for a new toy) and connect with others.
So, it's important for adults to help visually impaired children engage with

their surroundings and play with other kids.

Visually impaired children might struggle to connect words to ideas and
understand different meanings because they can't rely on sight. For instance,
a child who hasn't seen a bird might have trouble describing its parts (like
feathers) or how birds behave. This is why hands-on activities (like feeling a

feather) are helpful for learning new concepts and meanings of words.

Some blind or visually impaired students might struggle with proprioception
or their awareness of their body in space which is directly related to motor
development. This is an important skill for students because proprioception
is needed for mobility (i.e., moving about an environment safely and
efficiently) and orientation (i.e., the process of using sensory input to know
one’s position in their environment). Children with visual impairments can
thrive in learning skills to get around safely on their own if they start
practicing early. Additionally, tools like GPS can be helpful for people with
blindness or low vision to move around their surroundings more confidently
(Smiley etal. Y+YY),
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Educators working with visually impaired students (blind or low vision)
should create learning environments that maximize the use of their
remaining sight and other senses. It's important to note that teaching students
with visual impairments requires specialized training and a specific license

for special educators.

Impact of visual impairment and blindness in learning skills

Learning skills are a complicated process of functions. For example,
learning to reading consists of two stages — decoding and comprehension-
which are interrelated skills. Children who have (severe) visual impairments
or blindness commonly use the Braille code for reading, which is based on
the tactile use. Children who are blind, deploy abilities as the use of
phonemes and word recognition. Moreover, children with loss of vision are
more skilled in speech discrimination and language processing. However,
visual information is more effective and rapid in relation to tactile. Reading
comprehension has become the focus of interest in recent years. Reading
comprehension and verbal working memory (phonological loop that allows
the provisional storage of verbal and acoustic information) are related.
Working Memory (WM) has significant relationships with many aspects of
language development, such as vocabulary acquisition and reading. Studies
have shown that children with visual problems in Diagnostic codification

don’t show problems in verbal comprehension. Argryropoulos (Y+1V).

Phonological awareness

Understanding the sounds in spoken words (phonological awareness) is like
building the foundation for reading. It helps with decoding, blending, and

finally, being able to read words by yourself. In the early years, children
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learn to recognize parts of words like syllables and sound chunks (like "at"
in "cat"). As they get older, they develop the ability to play with individual
sounds in words, like putting sounds together or taking them apart. These
skills, called phonological awareness, are essential for young children to
learn and keep building on throughout their early school years. Strong
phonological awareness is one of the most important things that helps
children become good readers and spellers, and it's important for learning to

read any language (Lafranceet al. ¥+« ©).

Children develop listening and speaking skills called phonological
awareness. This helps them recognize that speech is made up of separate
words. They also learn that words can be broken down into different sounds
and sound patterns. Phonological awareness involves various abilities to
play with and identify these sounds, from large chunks like words down to
tiny pieces like individual sounds. Kids who can play with sounds in spoken
language, like figuring out rhymes or how many sounds are in a word, tend
to learn to read and write much easier. This skill, called phonological
awareness, is like the building blocks for learning to read. Some children
grasp it naturally, but others need extra support to understand how sounds

work within words (Menchetti et al. Y+ +A).

Phonological discrimination

It is the ability to recognize and differentiate between different sounds in a
word. It also aids in the explanation of how sound functions in various ways

within a word.

Phonological discrimination which is a component of phonological

awareness interacts with and facilitates the development of vocabulary
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and word consciousness. The fact that words are made up of smaller sounds
like syllables and phonemes aids children in "breaking the code™ of written
language and learning the alphabetic principle. The alphabetic principle
states that written words have a sound-by-sound correlation with
spoken words. A single letter, or, in certain situations, many characters,
represent a single sound in a word (for example, "sh" and "ch™). When
teachers and parents tell a child, who is trying to write or read to “sound it
out,” this suggestion will only make sense if the child grasps the concept that
the word can be broken down into these smaller components. Young
children learning to read and write sound out words using their knowledge
of sounds or figure out what letters go with sounds they hear using their

knowledge of letters (Goswami, Y« €).

Simple activities including talking and engaging in conversation, singing
songs, playing word games, learning nursery rhymes and poems all
contribute to the development of phonological awareness and discrimination
(Daffern, Y« \A),

Phonological awareness in visual impaired children

Blind children are among the special groups most in need of attention and
assistance because the blind child is born with all the elements of the normal
child, but the loss of vision imposes restrictions on him, which negatively
affects his psychological and academic condition. In this regard, the follower
of the field of visual impairment notes that there is a clear lack of support
services for the blind, a scarcity of training programs aimed at training these
children and there is evidence that the blind does not compensate for visual
abilities. On the contrary, they may suffer from impaired perception of the

degrees, consistency, rate and duration of the sound, which constitutes a
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limitation for him to distinguish between the sounds of letters, syllables and

words, and this may result in difficulty in learning to read and write.Salem (
\ERRY'

Blind children and visually impaired children have no basis for a visual
representation of their environment due to a complete loss or limited visual
perception and loss of visual memory. Mainly they rely mainly on the sense
of hearing and tactile channels to receive and learn the language.
This way of learning may result in some deficiencies in the linguistic
awareness skills. The reason for these deficiencies may be their inability to
remember everything they learn by hearing, such as the words of the
language they learn, whether it is the mother tongue or the second language.
Some of these language and speech disorders may be such as limits on their
writing expression in contrast to their peers with intact eyesight, similar
letters such as /s, [/, Ik, g/, /1, i/ and /o, u/ may overlap, some distortions as
replacing more than one letter in the word with other letters that change their
meaning and thus not understanding what is meant to be said, as well as
inability to determine the specifics of the words they hear, resulting in errors
when spelling out the sound structure. The difficulties of decoding a
phoneme in a word, which the blind and visually impaired children have,
may be due to the fact that they do not have much opportunity to read
compared to their visual peers. Therefore, they have less chance of
understanding the relationship between letters and sounds, and also less
chance of learning the sounds of a single letter, which contributes to the
development of their ability to recall and write the letter when they hear one

of its sounds, which causes slow phonological processing of what the child
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hears and what is dictated to him while writing, as well as causes the child to

replace similar letters when writing. Lonigan(Y -+ £a)

The study relies on a desktop application that helps blind children to
improve their phonological discrimination process between the short vowels
/u, 1, &/ and the long vowels /u:, i:, a:/ in familiar Arabic words which helps
to avoid spelling errors that they make when writing in Braille, which causes

a misunderstanding of the intent of these children.

Purpose of using desktop application for visual impaired children

Desktop programs are software installed directly on your computer. These
are the kind of programs you find on your laptop or desktop, not ones you

access through a web browser.

By incorporating technology, classrooms can become more engaging, which
helps students remember information better. It also allows students to work
together, fostering a learning environment where they can teach and learn
from each other. All of this contributes to a more positive and motivating

learning experience (Costley, ¥+ V%),

Desktop applications offer offline capabilities, it allows staying active and
functional without a data connection in contrast to the web applications,
which need to have a data connection available to ensure there is availability

for the program.

In this study the purposes of using a desktop application for the blind
children are:
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e To improve the phonological discrimination skills between Arabic
vowels (short vowels and their counterparts of long vowels) in Arabic
words.

e To help blind children to form new Arabic words and to write down
correctly in Brail form.

e To make learning and education more interesting by using
technology.

e To help blind children and parents to perform this kind of application
easily at home.

e To improve the academic levels -in terms of spelling and reading- for

the blind children to the level of their sighted peers.
Method and methodology
Subjects
The study group included Y + blind males aged from A-Y+ years old.
Inclusion criteria

e Totally blind and using Brail.

e Same social class

e No other disorders

e Normal IQ level.

e From same association (Alexandria Association for the
Blind).
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Method

A software program was designed with the collaboration with faculty of

engineering and the input speech data was rely on the different Arabic words

from of Dr Nakawaesss (Y +1) book.

Speech Data

Arabic short and long vowels

Vo wel The Tlame of Example I=A
Arabic vowels code

Ol Short fatha A a
02 IL.ong fatha Al a:
O3 Short dummah -"‘2.‘ 1
04 Long dummah Q5 u:
OS5 Shot kasrah S i
A%O]S ILong kasrah i i
~O7 Fatha dummah CrES aws
NOS Fatha kasrah '2‘7".5.‘ avw

Figure Y: shows short and long Arabic vowels with examples.

Arabic words used

Appendix | shows the used Arabic words in the study containing the short

and long Arabic vowels.

Collecting speech sample

Different methods were used to collect speech data:
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e The data was elicited from each child individually in different
sessions; a different exercise was performed in a different session.

e Mobile phones and smart phones: to record the session to be easily
transcribed.

e Exercise forms: the exercise relied on the Dr Nakawa ostsi (Y++7)
Arabic words with Arabic vowels, the exercises were formulated to

suit the conditions of blindness for Arab children.
Exercises used for collecting data

Four types of exercises were performed: Spelling the sounds of the Arabic
words including short and long vowels. The aim of this exercise to know if
he perceived and recognized the word sounds (vowels and consonants) right

or not.

e Exercise Y: Awareness of the vowels type. The aim of this exercise
Is to ask the child whether the two words have the same vowel types
or there is difference between them.

e Exercise Y: Recognition of Minimal pair’s words (same Arabic
words but differ only in type of vowel). The aim of this training is to
recognize the difference or compatibility of the two words (by asking
whether the two words have the same vowel or not).

e Exercise Y: Discriminating the different word containing different
vowel. The aim of this exercise is to choose the word that contains a
different vowel (either short or long Arabic vowel) than the rest of the

words.

163



@JM\W@MSJ@/J Yove i (¥e)amd

e Exercise ¢: Choosing the right word to complete the sentence. The
purpose of this training is to complete the sentence with the right word
from three words given to the child.

Samples of the different exercises are shown in Appendix I.
Results

As examined in Table Y, it revealed that Arabic vowels could be divided into
two categories, according to the duration into short and long vowels. The
short vowels are three specifically /a/, /u/ and /i/. On the other hand, the long

vowels are the other three that are /a:/, /u:/ and /i:/.

Vowels la/ la:/ lu/ u:/ i/ I
Max oty <474 AR <A « 0OA .,
Min v Yo Covy VLYY VoV YT .
Range <. Ya1 VY AR L YVY « YYV .
Mean RE: AL VYA NRLR < YVA .
Ratio < ovy v 00A 1,00,

SD vaVvA «.+44 L AR VY .

Table Y. Statistical measurements of vowel durations in seconds.

The mean duration of the three short vowels is +.YY1 s in different words
while that for the three long vowels is +.7A% s, in other words. Table), also

showed the directional similarity within these two groups of vowels.

The high front /i:/ has the shortest duration among all the long vowels while
the low front /a/ has the shortest duration among all the short vowels. High
vowels being shorter than low vowels because low vowels need extra time

for lowering the jaw (Lehiste, Y4V, Lindblom, Y41V). From the previous
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table, visual impaired children tended to aware and recognize the long
vowels better than short vowels and high short/i/ vowels better than low
short vowels/a/. As tabulated in Table Y, long vowel duration owned more
than twice as compared to their short counterparts. The average mean for
short vowels is +.YY1 s and that for long vowels is +.7A% s, with a ratio of
«.2¢2 The biggest difference between short and long vowels appears to be
how long they are held. Table Y also shows that the shortest duration is
exhibited by the high front long vowel and low front short vowels. For
instance, the difference between the high long vowel /i:/ and the nearest
duration, that is found in the low front vowel /a:/ is +.++Y s. On the other
hand, the durational difference between the low short vowel /a/ and the
nearest duration in the group of short vowels, which is found in /i/, is
+.»Y¢ s, However, the high back long vowels and low long vowels do not

show much difference in their duration.

——fa/
—il— fa:/
e Juf
Ju/
" 4 -3/
02 = = ~ —o—/i:/

Duration {s)
o
w

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Vowels

Fig. ) shows the considerable variation in recognition of vowels (short and
long vowels.) with different durational patterns

In figure Y, Vowel length distinction remains clear. Even when a short

vowel is long, the corresponding long vowel spoken by the same speaker is
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noticeably longer to maintain the contrast between short and long vowels in

words. Therefore, the Recognition of Minimal pair’s words (same Arabic

words but differ only in type of vowel) is better in long vowels with long

duration than short vowels with short duration.

Samples of the results of the participants

Participant )
Exercise /a/ fa:/ /u/ /u:/ /1/ /i:/
First exercise 8 8 6 6 6 6
8 8 6 6 6 6
Second 10 4 5 5 4 10
exercise 10 4 5 5 4 10
Third exercise 5 4 3 6 3 6
5 4 3 6 3 6
Fourth 1 3 2 1 1 2
exercise I 3 E T 1 E
Total number of correct answers
24 19 16 18 14 24
24 19 16 18 14 24
Total percentage of correct answers
100% 100% 100% 100% 100% 100%
Total number of short vowels Total number of Long vowels
54 61
54 61
Total percentage of short vowels Total percentage of short vowels
100% 100%
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Participant Y:

Exercise /a/ /a:/ /u/ /u:/ /i/ /i:/
First exercise 8 8 6 5 4 4
8 8 b 6 6 6
Second 10 4 1 3 2 10
exercise 10 4 5 5 4 10
Third exercise 5 4 3 5 3 6
5 4 3 6 3 6
Fourth 1 3 2 1 1 2
exercise 1 3 2 1 1 2
Total number of correct answers
24 19 12 14 10 22
24 19 16 18 14 24
Total percentage of correct answers
100% 100% 75% 77.7% | 71.4% | 91.6%
Total number of short vowels Total number of Long vowels
46 55
54 61
Total percentage of short vowels Total percentage of long vowels
85% 90%
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Participant ¥:

Exercise /a/ /a:/ /u/ /u:/ /1/ /1:/
First exercise E E E E E E
8 8 6 6 6 b
Second 9 2 5 4 4 10
exercise 10 4 5 5 4 10
Third exercise E i E E E E
5 4 3 6 3 b
Fourth exercise 1 E E 1 1 %
1 3 2 1 1 2
Total number of correct answers
18 13 16 17 11 24
24 19 16 18 14 24
Total percentage of correct answers
75% 68.5% 100% 94.5% 78.5% 100%
Total number of short vowels Total number of Long vowels
45 54
54 61
Total percentage of short vowels Total percentage of short vowels
83.3% 88.5%
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Discussion

According to the results, the performance of the ten subjects was better in
long vowels discrimination in all exercises than short vowels. (The
arithmetic mean percentage of correct answers of long vowels is
iYV/ and the arithmetic mean percentage of correct answers of short

vowels is AA V)

The discrimination between words which contain long vowels /i:/ and
/u:/ or short vowels /i/ and /u/ is better than the discrimination between
words which contain long vowel /a:/ or short vowel /a/. The reason for this is
that when we examined the child’s stages of acquisition, it became clear

that the vowels /i/ and /u/ are easily auditory discriminated by the children.

The second type of exercise (awareness of the vowel) was the hardest type
presented to the children. The reason for this performance was; the utterance
is lengthen, it is easy to compare between the words and therefore easily to

be discriminated.

The effectiveness of the four types of exercises that were presented to the
blind children showed their positive impact in improving phonological
discrimination for blind children, thus these exercises were transferred
electronically to a desktop application so that all Arab blind children could

benefit from them.

Finally, by increasing the number and expanding the social
groups of the sample, we can see clearer differences between the level of
these blind children, and the same goes if the children are sighted. Any
differences in social and living conditions between the classes of society in

general lead to differences in thought, educational and cultural levels.
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Likewise, the environment surrounding the child, with its difference and the
different level of care for children, leads to a difference in the extent of

progress that the child will make in his educational career.

Practical Significance of the Study

The results of this research may be useful for speech-language pathologists
(SLPs) in developing interventions for children who are visually impaired
(VI).

It is important for practitioners to note that there is a high reported number
of students with VI who are currently receiving or had received speech-
language services for speech sound intervention. This number was much
larger than the number of students in general education receiving received
speech-language services, had received special education services for any
reason. Since many students with VI need intervention, educators should
thoroughly evaluate all students with VI to identify those who might benefit
from additional support. The data suggests that a speech-language
pathologist (SLP) involvement is especially crucial for children with mild
intellectual disabilities. This study found a link between VI severity and
speech-sound perception (SSP) problems in children with normal thinking
skills. This means a SLP cannot expect a child with VI and normal thinking
to automatically develop good SSP skills. It's important to intervene early
for vision-impaired children who need speech help. Compared to regular
classrooms, a higher percentage of young visually impaired students need
speech services. This need continues into older grades for more visually
impaired students. Since speech problems might take longer to fix, this
delay could hurt their reading skills in the long run Brouweret al. (Y +)?°)
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The American Foundation for the Blind (Y+:)¢) offers guidance for
educators and parents on developmental trajectories in children with VI,

with relevant information offered regarding literacy acquisition.

Careful consideration of the development trajectory is particularly crucial for
SLPs who provide interventions for students with VI. SLPs can support VI
children by teaching parents and VI professionals about normal speech
sound disorders (SSD) and when to seek an evaluation. SLPs can help by
doing regular checks and observing students in class. This helps teachers
pinpoint any potential issues. Even students who don't need special help can
benefit from extra focus on language skills. Providing classroom activities
designed to improve speech and language skills can be a big plus for all
students, not just those needing specific interventions. The SLPs’ careful
selection of evidence-based intervention strategies and application of
interventions with optimal intensity (Allen, ¥+ YY) are relevant for providing

children with VI with appropriate treatment.

Conclusion

Visual impaired children may be hindered by their lack of visual
representation, but this does not prevent them from keeping pace with their
sighted peers academically if they receive adequate training that develops
their auditory and tactile abilities that can compensate them for vision loss.
If these children are neglected and do not receive adequate training, it
can cause a significant delay compared to the sighted, even if these

sighted children are also neglected, because these sighted children have
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the advantage of vision, while the blind will be blind and also unable to

exploit the rest of their sensory abilities.

Charitable centers and associations to support the blind represent a major
factor in improving the educational level of blind children along with the
role of the school, especially if there are shortcomings on the role of the
parents towards their children at home, as the extra hours that the child

spends in learning increases his educational outcomes.

Study Limitations

There was some obstacles faced this study; no adequate assistance from
blind care associations for researchers to perform their studies; the short time
of permissible sessions as the children having other academic lessons in the
association and finally , the Cooperation by those in charge of blind centers
as well as schools for the blind, and their attempt to extend a helping hand to
researchers in the affairs of people with disabilities and remove from their
way the obstacles they face which hinder them from being able to help

people with disabilities who they are researching about.
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Spelling the sounds of the Arabic words including short and long
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vowels.
;Lﬂfﬂlhji;ﬁﬁ'u .
thill ¢ ¢ Jalasl) Loy Cilalg Wadl) ¢ i Jalasl) Cilalg
) dandlly
- [..'|_1_E] J\é [‘J—'._}a] _\ia
- [?—.—u"] ‘aLu:I [?—J—J] PIE
- e W
sl M —o-¢ E
- [o—2o=-1-3] ald
— [p—d—w] alis
: [o—1-5-¢] S
_ B-z—'-—y] R [C—%’J—u"] El‘"‘
B [‘b_u.n:_._‘)_&l] a-u.)’s [E‘U"_J—J—P] a.;.u:j.l:n
:31131'1.143&.“'41'1 .
i) £ o Jalal) Lo cilalg Uil g g Jalaslf cilalg
i gll il
- c—s—d [ . .
[ : - - [+ 3] a8
) [b—s—u] SR
- [A—2] 2%
- [;TI_J_*T‘_C] ERPEN
- D-s—w_ -k | b - f-g-l-=-s] | Al
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el dagh sl @

Uil g o Jalasl) das clals il p o Jalasl) lalg
sl 8 iy
[o-¢ -] O ‘ b= o
[ — -] s o= ok
[L-ea-1-E] ele
[C—g—u=] (i
[b—&-'-¢] e
e_d_ -
[p-—d—uo pls T —— =
[p—s—S—¢] e

R FIRSE

Exercise ): Awareness of the vowels type.

T A4 fAai il A jAazd
Uil p Y Jalg) il g 4 syl dalg)
- v J$- s - y Y- b
- T - [ sa
- y SR, - \ ek -
: ! A-Gn : \ - )
- v - - y TR
- \ e - e
i V KT
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FrL_i il fS}aS
thil) £ 4 alay) Aalgt)
- \ O - Ok
- v T -
- v xe - ale
v T
- S - jreiin
- ‘\[ )‘.‘I.La. - jﬁ
_ < 3aa - 48y
_ < A - 44y
Exercise Y: Recognition of minimal pair’s words.
9)g da fAaa il e /Aacd
Uadll g 4 agay) PR Uadl) £ g iday) P
i v Js- &b - v o -
N : - \ gl - Al
- BEL NP _ N D A
- v Too-7=0 - v alio A
- \( )ﬁ-L - oseh - \( c.nL.u - A
- v ok~ et - il o=
: — - \ a8l — ads
- N Olesy- Q) _ N Al Al
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gLy da /3 puus

Uadl) g o ajay) Aalgl)
- \ G- 8
- v Ob - (b
- v - )
: v e - d=
- v 0 S - 43K
: v RSs

Exercise Y: Discriminating the different word containing different
vowel.

Al lalgl)
gRH alB — ald e
el T8 — 25—l
S e
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919 da Jdaua
adlay) ilalsl)

- TS - sm— p
o5 A-o;s
=3l () gl — g — gl

JIJ ‘;&___\Jj P
¥
gl da ﬁ)uns
ajlay) cilalsly
. Off - ot — (b
ki i — Gt
J\_:Ji CJ.'-II_:’A = CJJ.E' ]
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Exercise ¢: Choosing the right word to complete the sentence.(words
include short and long vowels)

cili 1e /Aacd
Ly I Ll
K= Nods _le Ayl e Al
a4 el _leﬁl_d_Jﬁr ---#Jﬁcﬂ"
2Ll
ajka - aA—ala .. Aol (Balea g2
ala
g - ol gyl PP I Y| U P
g
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99 da s

alay) &l LAl alaal)

o) _ad) ol /) - oy all — el slal) sl
el &

G| G GEI G| e e e
o g

Aalit) Gl - el _daligl Sl

-I.J‘m . 1

dlaall

FET

JA’J"J,L‘]1—LEHI ébﬂj&;\_}aﬂjbﬁ
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