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ABSTRACT 

 
 

Acquiring reading proficiency starts at early ages and develops throughout the years however 

with Special Educational Needs and Disabilities (SEND) children, this process does not on the 

whole move along standardized norms for reading development based on chronological age.  

This study examines the reading development of SEND students who are using Lughati tablets 

as Assistive Technologies (AT) to support their reading progress in Sharjah City for 

Humanitarian Services (SCHS). Investigating the use of AT is important due to the various 

tools that these tablets provide to enable SEND students access educational resources. The 

study seeks to find answers to 3 main topics: How effective are Lughati tablets in improving 

the SEND students’ Arabic reading skills? What are the teachers’ and IT supervisor’s 

experiences and opinions towards using Lughati tablets with SEND students? How can Lughati 

tablets be best used to support SEND students in developing their reading skills?  

A total of 10 SEND students diagnosed with down syndrome, mild intellectual disability, 

cerebral palsy and borderline intellectual functioning were examined in this study. The 

methodology involved both qualitative and quantitative methods and data was collected from 

the SEND students’ performances as well as teachers’ interviews. Results revealed that overall 

the Lughati tablets are worth investing for these types of disabilities however it does not imply 

that these students will be able to read Arabic on their own or score within the normal reading 

ranges of typically developing children after using the Lughati tablets. The borderline 

intellectual functioning and cerebral palsy students scored the highest compared to the other 

disabilities in the study. The mild intellectual disability candidate required more time to 

develop one reading task at a time whereas the down syndrome students were the least 

achieving due to their lower capabilities in phonological demanding tasks. Down syndrome 

students showed progress in visual related tasks more than the other tasks. The study highlights 

that it might be beneficial for SEND students to use Lughati as an AT along with other 

comprehensive and explicit reading instructions. In addition, teachers showed positive attitude 

in using Lughati tablets in their classrooms and they highly recommended that the tablets get 

modified to be tailored to these students’ learning needs and capabilities. Interestingly, teachers 

were using Lughati tablets to assist borderline intellectual functioning students in overcoming 

their learning difficulties and later enroll in regular education schools. Although this study is 

limited to a small number of participants and is based in a single location, this study conveyed 

the possibility of using Lughati tablets to teach SEND students reading Arabic. Finally, further 

research can be done to examine the effect of collaborative learning when using Lughati tablets 

on the SEND students’ reading skills.  

 

Keywords: assistive technology, cerebral palsy, down syndrome, borderline intellectual 

functioning, mild intellectual disability 

 

 

 

 

 

 

 



  

 
 

 

 خلاصة البحث

 

 

من  لمن تختلف تعتبر القراءة من أهم لبنات التعلم الأساااااساااا م  تبمأ من المرارة المبمرة من نم  الأطواة  تتط ر م  ال 

ذه المراساام . تهمف هالعمر نوساا قمرات الطلبم ذ ي الارت اجات الخاصاام  ااقاقات التعل م م قن قمرات باقا الطلبم من 

لبم فا مم نم المهارات القرائ م لمى الط تط  ر الل ر م مأم ات مسااااانمة قلى إلى معرفم ممى تأث ر اسااااتخمام أجه ة ل تا

 ات تعل م م الشاااااارقم للخممات اانساااااان م. البرا فا مجاة الأجه ة المساااااانمة ذ  أهم م مب رة لأن هذه الأجه ة ت فر أم

 ة ل تا الل ر م م: ما ممى تأث ر أجهمتن قم لهذه الوئم من الطلبم. تسااعى المراساام إلى إ جام ااجابات لثسا أساائلم رئ ساا

م ن  المشااااااارف ن قلى مهارات الطلبم ذ ي ااقاقات التعل م م فا تعلم القراءة بالل م العرب م؟ ما ها تجارب  آراء المعل

ل ر م لتعل م بعم اساااااتخمام أجه ة ل تا الل ر م م  الطلبم ذ ي إقاقات التعلم؟ م ف  ممن تط  ر اساااااتخمام أجه ة ل تا ال

 قراءة؟ال

الب نا.  طسب مشااخصاا ن بمتس مم الما نع ااقاقات الذهن م الخو ومع الشاالة المماضا  ال ااعف ١٠طُبقت المراساام قلى 

م فا مهارات  اساااااااتخمم البارا الأساااااااال ب الن ق م  المم م فا منهج م البرا  قام بجم  الب انات المم نم من أماء الطلب

أن تستثمر فا  تسرقمعلم ن  المشرف ن. مشوت النتائج قلى أن أجه ة ل تا الل ر م القراءة باا افم إلى المقابست م  ال

مام هذه الأجه ة من تعل م الطلبم ذ ي ااقاقات التعل م م  لمن لا  ستمة بالنتائج قلى أن هؤلاء الطلبم س تممن ن بعم استخ

بم المشخص ن .  أظهرت المراسم أ ً ا أن الطلالعمر نوس ترص ة نتائج متسا  م م  الطلبم من قلى القراءة بمورمهم أ  

ات الذهن م بال عف الب نا  الشلة المماضا رصل ا قلى نتائج أف ة من ااقاقات الأخرى  أن الطلبم المشخص ن بااقاق

ص ن بمتس مم الما ن قلى أ رتاج ن إلىالخو وم   صة الطلبم المشخ فا  نتائجالقة  قت أمثر لتعلم مهارات القراءة ف ما ر

قم  مم الما ن نظرًا لصااع بم المهام الو ن ل ج م قل هم.  لمن ب نت المراساام أن الطلبم المشااخصاا ن بمتس مهارات القراءة

ضبم فا باسااااتخمام التعلم البصااااري. مما   اااارت المراساااام أن المعلم ن  المشاااارف ن لم هم الر تط ر أماءهم فا القراءة 

طر قم تتناسب ب ر رة تصم م الجها     ج  المعلم ن إلىذ ي إقاقات التعلم  استخمام أجه ة ل تا الل ر م لتعل م الطلبم

بال ااعف  م  متطلبات هذه الوئم.  جم ر بالذمر أن أجه ة ل تا الل ر م اسااتخممت فا تط  ر مهارات الطلبم المشااخصاا ن

ه المراساااااام الرضم من أن هذالب نا لمسااااااانمتهم فا الت لب قلى صااااااع بات التعلم  الالترال فا ممارن التعل م النظاما. ب

لطلبم ذ ي اتقتصاااااار قلى قمم قل ة من الطلبم  تسااااااتنم قلى البرا فا مقر  ارم فقط إلا أنها تعبر قن ممى قابل م تعل م 

ها مراساام تأث ر ااقاقات التعلم م باسااتخمام أجه ة ل تا الل ر م. أخ رًاع المجاة  اساا ر اجراء أبراا مسااتقبل م من  اامن

ر م  إتارم ا ب ن طلبم ذ ي الارت اجات التعل م م الخاصااااااام من خسة ربط أجه ة الطسب  المعلمات الل التعلم التعا ن

 فرص العمة الجماقا لهم.

 

 ل عف الب ناالأجه ة المسانمةع الشلة المماضاع متس مم الما نع ااقاقم الذهن م الخو ومع االكلمات المفتاحية: 
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CHAPTER ONE 

INTRODUCTION 

 

“Read [O Muhammad!] in the name of your Lord who created. (96.1) He created 

man from a clot. (96.2) Read, and your Lord is the Most Honorable (96.3) who 

taught with the pen, (96.4) taught man what he did not know. (96.5)” - The first 

revelation of the Quran. 

 

1.1 Overview 

Reading is a complex cognitive exercise that requires the use of high mental processes such as 

imagining, thinking, comprehending, evaluating and reasoning (Catts & Kamhi 2005). 

Developing the reading skills of children at young age is a critical topic in education because 

falling behind in achieving reading competency leads to negative results on the children’s 

academic performance, personal development and social skills (Carson 2012). Therefore, 

understanding the prerequisites of reading is essential to educators to help them promote 

appropriate teaching strategies to support their students’ reading development particularly for 

students with Special Educational Needs and Disabilities (SEND). 

 

In the United Arab Emirates (UAE), the importance of reading has been greatly accentuated 

over the past few years through the birth of new initiatives that aim to nourish a culture of 

readers and perpetuate the light of knowledge within the UAE and throughout the whole world. 

One of the outstanding examples of the UAE’s initiatives that escalated the awareness of 

reading in the Arab World is the Arab Reading Challenge (ARC) inaugurated by His Highness 

Sheikh Mohammed bin Rashid Al Maktoum (Arabreadingchallenge.com 2019). ARC is 

considered the largest Arab literacy competition and has attracted more than 13.5 million Arab 

students in 2019 (Gokulan 2019).  
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Moreover, this emphasis in reading and in the Arabic language is not just focused on printed 

books but also digital applications have been designed to help students read Arabic. In Sharjah, 

His Highness Sheikh Sultan AlQasimi launched Lughati initiative which aimed in improving 

Arabic language in Sharjah schools by providing tablets embedded with customized 

educational applications and reading exercises (Lughati.ae 2019). In 2017, Lughati initiative 

also extended its beneficiaries to include students with Special Educational Needs and 

Disabilities (SEND) (Gulfnews.com 2019). 

 

In an effort to shed lights on the importance of using technology in improving students’ Arabic 

reading skills, the researcher aims to investigate the effect of using Lughati tablets particularly 

with SEND students while tailoring the research to the UAE context. 

 

1.2 Statement of Problem 

Reading is one of the fundamental areas in education especially for young students. As a result, 

immense efforts were put into creating research-based reading strategies that outline the basic 

requirements to enable students to read. The National Reading Panel (NRP) recommended 5 

main pillars for a balanced reading literacy and successful reading instruction. These pillars 

are: phonemic awareness, phonics, vocabulary, fluency, and comprehension (NRP 2000). 

However, these literacy pillars are often bypassed when teaching students with intellectual 

disabilities due to the limited research and practices that focus on the reading skills required 

for these students (Browder et al. 2010). Kliewer and Biklen (2001) supported this by stating 

that the schools are not really a place where students with SEND can learn reading.  

 

Reading instruction for students with intellectual disabilities mainly focus on skill-and-drill 

activities and functional reading which involves relating words to daily routines such as reading 

a restaurant menu (Browder et al. 2010).  Browder et al. (2006) conducted a comprehensive 
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review on the studies that involve teaching reading to students with cognitive disabilities and 

mapped the examined studies to the NRP literacy pillars. They found out that the majority of 

the examined studies emphasized on teaching sight words with particular concentration on 

functional reading while there are insufficient evidence-based methods to teach phonics and 

phonemic awareness (Coyne et al. 2012). Browder et al. (2006) highlighted the need of further 

investigations to inspect practices for teaching reading to students with cognitive disabilities.  

 

Moreover, Houston and Torgesen (2004) pointed out that for students with intellectual 

disabilities, the stages of learning reading are different than the normal reading stages and are 

not linked to the students’ ages or grades. Consequently, this adds on the complexity of 

teaching reading to these students since teachers have to tailor the reading instruction to the 

corresponding reading capabilities of students.  

 

In addition, there are limited research on measuring the effectiveness and outcomes of the 

Assistive Technologies (AT) used to enhance the reading skills of SEND students (Edyburn 

2003). Alnahdi (2014) stated that educators have to be exposed to the AT that enhance the 

reading skills of SEND students because of the prominent benefits these technologies offer. In 

the UAE, the educational sector is undergoing a lot of transformation with the integration of 

technologies into classrooms however there are scarcity in the studies that examine the use of 

AT in teaching reading to SEND students (Almekhalfi & Tibi 2012). 

 

Furthermore, Sartawi et al. (2009) conducted a study to measure the skills and knowledge of 

elementary teachers in teaching reading in the UAE and highlighted that there is a scarcity of 

publications and studies that scrutinize the methods of teaching reading Arabic in the Arab 

region. 
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Due to the shortage of the literature in this area, the researcher believes that this study might 

add valuable insights to the educators especially those who work closely with SEND students.    

 

1.3 Background of Research  

This study will be based in the UAE particularly in the Emirate of Sharjah. Sharjah is well-

known for its initiatives in promoting reading and in developing the books’ industry and has 

been selected as the World Book Capital in 2019 by the United Nations Educational, Scientific 

and Cultural Organization (UNESCO) (Sharjahwbc.com 2019). 

 

Moreover, the settings of this study will be in Sharjah City for Humanitarian Services (SCHS) 

where the researcher intends to select samples of SEND students and teachers to investigate 

the impact of using Lughati tablets in SCHS. SCHS aids more than 3000 students with various 

disabilities, ages and nationalities and has 2 schools within its premises: Al Wafa School for 

Capacity Development and Al Amal School for the Deaf (Schs.ae 2019). 

 

The key pillars that form the main building blocks of this research are the Lughati tablets used 

as AT and the essential reading requirements such as phonics and Phonemic Awareness.  

 

AT are any devices acquired commercially and are customized and tailored to the needs of 

people with disabilities in order to improve their functional capabilities (Tamakloe & 

Agbenyega 2017). The term AT was first acknowledged in the Technology-Related Assistance 

for Individuals with Disabilities Act in 1988. This act was then substituted in 1998 with the 

Assistive Technology Act of 1998 (Katsioloudis & Jones 2013). Examples of AT used in 

learning contexts are screen readers, Braille display, voice recognition software, adaptive 

keyboards and electronic books (Hitchcock & Stahl 2003; Lacey et al. 2007; Mosito, Warnick 

& Esambe 2017). 
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On the other hand, phonemic awareness is one of the key requirements for reading proficiency 

because it supports the development of word recognition and reading comprehension (Carson 

2012). Phonemic awareness is the ability of the readers to listen and manipulate the sound 

structure of spoken words at the syllable, rhyme and phoneme levels (Gillion 2002). When a 

reader is sensitive to the sound structure of spoken words, the reader becomes aware of the 

interconnections of the letters and their sounds which enable the reader to decode printed words 

and comprehend their meanings (Catts & Kamhi 2005). Teaching phonics and phonemic 

awareness in early childhood is vital because of the pivotal role it plays in predicting and 

identifying reading problems more than other educational measures such as vocabulary and 

listening comprehension (Carson 2012). Thus, the researcher chose phonics and phonemic 

awareness as the main readings skills to focus on.  

 

1.4 Research Questions  

In order to investigate the impact of using Lughati tablets as AT in Al Wafa School in SCHS, 

this research anticipates examining the following questions: 

 

How effective are Lughati tablets in improving the SEND students’ Arabic reading skills? 

What are the teachers’ and IT supervisor’s experiences and opinions towards using Lughati 

tablets with SEND students? 

How can Lughati tablets be best used to support SEND students in developing their reading 

skills?  

 

1.5 Methodology Overview 

The researcher anticipates using quantitative and qualitative analysis to scrutinize the research 

questions. The quantitative data will be extracted from samples of the work of SEND students 
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who are using Lughati tablets and their evaluation over a period of time. The qualitative data 

will be obtained from the interviews of the educational supervisor, teachers and IT supervisor 

who are observing these SEND students. All participants of this study are affiliated with SCHS. 

 

1.6 Significance of this Research  

Most of the literature reviewed in the area of phonemic awareness were in English language 

and were carried out in English-speaking countries (Almekhlafi & Almeqdadi 2010). Very few 

research in the area of phonemic awareness were conducted in the Arab world and particularly 

in the UAE.  Tibi (2005) conducted a research in the UAE to assess the level of knowledge and 

teaching skills of 145 elementary school teachers in phonemic awareness. They highlighted the 

concern that the teachers -whether they taught students in regular education schools or students 

with SEND- had low levels of phonemic awareness in both their knowledge and teaching skills 

and that they were not trained for teaching phonemic awareness during their university-level 

learning. Almekhlafi and Almeqdadi (2010) pointed out that during their research they 

discovered that the materials used to teach Arabic phonemic awareness were merely 

translations from the materials used in teaching English phonemic awareness and were adjusted 

to suit Arabic language. 

 

From an AT perspective, although there has been a lot of advancement in this field in the UAE, 

there are limited studies regarding the actual implementation of AT in education and assessing 

the value of using AT with SEND students (Almekhalfi & Tibi 2012). 

 

The researcher aims to put one of the first pieces of the education mosaic in the UAE in the 

area of Arabic reading skills and AT in an attempt to enhance the learning experience of SEND 

students in the UAE. 
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1.7 Thesis Structure  

Chapter 1: Thesis introduction section. This chapter is dedicated for paving the way for the 

research and providing the reader with an overview of the study, the significance of researching 

this topic and the main areas that the researcher is intending to investigate.  

 

Chapter 2: Literature review section. This chapter lays the foundation of the thesis by 

discussing the theories of reading and the previous studies that have similar research scopes as 

this study. It also portrays the essential concepts that will be used later on for results 

comparison.   

 

Chapter 3: The present study section. This chapter highlights the methodology the researcher 

adopted in the study, the research tools, the participants’ data and the methods of data 

collection. It also discusses the validity and reliability of the research methods and the ethical 

considerations.  

  

Chapter 4: The results and discussion section. This chapter scrutinizes the findings of the 

present study and correlates these findings with the results of other studies discussed in the 

literature review. It also points out to the limitations of the study and their effect on the validity 

of the results.  

 

Chapter 5: The conclusion section. This chapter stitches the main points discussed in the 

previous chapters and enriches the reader with the take-away gems from the study. It also 

provides suggestions for future research and portrays the researcher’s personal reflections. 
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CHAPTER TWO 

LITERATURE REVIEW 

 
“When I look back, I am so impressed again with the life-giving power of literature. 

If I were a young person today, trying to gain a sense of myself in the world, I would 

do that again by reading, just as I did when I was young.” — Maya Angelou 

 

2.1 Importance of Language and Reading 

Human language is a complex system of conventional symbols used to articulate thoughts and 

facilitate communication between human beings. The language development is dependent on 

the cultural, social and historical contexts as well as the cognitive, biological, psychosocial and 

environmental factors (Catts & Kamhi 2005). 

 

There are 5 main parameters that represent language: phonology, semantics, morphology, 

syntax and pragmatics (Catts & Kamhi 2005).  Phonology is the characteristic of language that 

is related to the speech sounds and how these sounds can be combined and used in different 

word positions. The rules that governs the distribution of speech sounds in a word are different 

from a language to another. Semantics is the characteristic of language that is related to the 

meaning of individual words (i.e. lexical semantics) as well as the meanings from the 

relationship between the words (i.e. relational semantics). Morphology is the characteristic of 

language that is related to the grammar that modulates the meaning and tenses of the sentences. 

Syntax is the characteristic of language that is related to the combination of words to form 

meaningful components of phrases, clauses and sentences.  Finally, pragmatics is the 

characteristic of language that is related to the use of language in a context such as greeting, 

inquiring, conversating and narrating.  
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According to Butler and Silliman (2008), language is a tool that allows people to analyze and 

synthesize what is heard or read in order to build new understandings and interpretations. The 

study of language involves the amalgamation of several disciplines such as linguistics, 

language science, developmental psychology, education, special education and learning 

disabilities.  

 

Moreover, the skill of reading is one of the major learning components of literacy which 

requires the readers to acquire a necessary level of language decoding abilities in order to 

construct meanings and new understandings (Mosito, Warnick & Esambe 2017). 

 

It is highly emphasized in the literature that reading is a skill that is not innately acquired nor 

a skill that is attained by listening and observing others (Phajane 2014). In addition, success of 

students in school is inextricably connected to the ability to read because students who do not 

develop their reading skills in their early learning stages would find it difficult to cope with the 

schools’ curricula at upper grades (Schmidt, Rozendal & Greenman 2002). Therefore, it is of 

paramount importance to examine the theories of reading to understand how students learn to 

read in their early learning stages in order to implement effective reading strategies in 

classrooms (Carson 2012). 

 

2.2 Theories of Reading 

There is ample amount of literature that discuss theories of learning how to read and the process 

of word recognition. To encapsulate these theories, this section will describe and discuss 5 

main word recognition models. 
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2.2.1 Dual-route Model  

The dual-route is one of the first models the theorists proposed to describe how readers 

recognize words (Baron & Strawson 1976; Coltheart et al. 1993; Frederiksen & Kroll 1976; 

Morton & Patterson 1980). According to this model, the readers identify words and access their 

meanings through two separate processes: phonological route (sub-lexical route) and a visual 

route (orthographic route).  

 

When a reader learns a new word, the word is stored in an internal lexicon which is similar to 

a mental dictionary a person possesses (Coltheart et al. 1993). The phonological route refers to 

the ability of the reader to segment the words into letters or group of letters then connect the 

graphemes (the letters) to the phonemes (the sounds of the letters) (Carson 2012). As a result 

of linking graphemes to phonemes, the reader is able to form a phonological representation of 

the word and access the internal lexicon to understand the meanings of the words (Invernizzi 

& Hayas 2011). The phonological route allows a reader to read pseudowords or words that has 

no meaning.  

 

Alternatively, when a word is phonetically irregular or does not conform to regular sound to 

letter matching, the visual route is utilized where a reader links the shape of the words to access 

their meaning (Carson 2012). The visual route depends on how frequent the reader is exposed 

to the words and does not require phonological skills and letter-sound knowledge (Coltheart et 

al. 1993). Example of words that are recognized by the visual route are ocean and sugar 

(Invernizzi & Hayas 2011). 

 

In the opinion of the dual-route model theorists, the phonological and visual routes are used 

interchangeably. For a beginner reader, the phonological route is used to read new and 

unfamiliar words but as the reader familiarizes with the words, the visual route is utilized 
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directly without the need to segment the word and match graphemes with phonemes (Carson 

2012; Johnston & Watson 2005). This is an important finding in the literature since it highlights 

the importance of phonological awareness especially with beginner readers or students at their 

early learning stages.  

 

Although the dual-route model was predominant, it faced several criticisms. Ehri (1992) argued 

that words which are irregular are partially regular. For instance, the word ‘island’ has a regular 

part ‘land’, a part which is not pronounced ‘s’ and a part that is letter-name recognized ‘i’.  

Moreover, Stanovich, Siegel and Gottardo (1997) and Manis et al. (1996) claimed that for 

children with reading disabilities such as dyslexia, they struggle in both phonological and 

visual routes.  

 

Coltheart et al. (1993) and Invernizzi and Hayas (2011) pointed out that reading and word 

recognition utilize multiple routes and are not confined with the phonological and visual routes. 

This proposition opened the door to investigate the connectionist model approach. 

 

2.2.2 Connectionist Model  

The connectionist approach or the neural network modelling uses computational modelling to 

emulate the cognitive processes which involve the coordination of phonological, visual, 

semantic and linguistic processes (Plaut 2005).  

 

Berninger et al. (1999) conducted a study using a connectionist framework to assess the effect 

of early intervention on 48 children at the end of first grade who have reading disabilities. They 

pointed out that students who just concentrated on learning phonics rules stumbled as they 

encountered unfamiliar words because the phonics rules they learnt apply for single letters and 

not for spelling larger units. They suggested that for beginner readers it is beneficial to teach 
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them spelling-sound connections of multiple units of 2 or 3 letters as well as the sounds of 

single letters. Also, they highlighted the benefits of learning vocabulary and activities that 

increase the knowledge of word meanings prior to reading new words in texts especially with 

children with low verbal abilities (Berninger et al. 1999). 

 

Abbott et al. (1997) examined 16 children with reading disabilities during their second grade 

and experimented several methods of reading interventions such as phonological and 

orthographic (or visual) coding. They emphasized on the benefits of using a balanced approach 

which employs the phonological, orthographic and semantic connections. Interestingly, the 

researchers pointed out that children who suffer from impaired phonological awareness may 

improve with ‘phoneme deletion games’ whereas children who suffer from orthographic 

impairment may benefit from ‘looking games’ where students try to recall whole words, cluster 

of letters or color-coded word units. 

 

Since most of these researches are bounded to the capabilities of the readers, it is of great 

significance to explore the process of reading development. Next section outlines the reading 

instruction from a developmental perspective.  

 

2.2.3 Developmental Model  

Based on the developmental model theorists, the ability to read and recognize words mature 

over time and is proportional to the readers’ increased awareness of oral and written language 

skills (Carson 2012). The main phases of reading development are: pre-reading, early reading, 

decoding and fluent reading (Ehri 2005). 

 



  13 

 Advanced readers are able to construct meaning while they recognize words in isolation as 

well as within texts which allows them to decode words from memory without the need to stop 

and break their train of thoughts (Ehri 2005). 

 

There are various theories the developmental model researchers proposed. These theories vary 

in their number of developmental phases or stages but there are several areas of overlap 

between them. Among these developmental model theorists are: Gough and Hillinger (1980), 

Mason (1980), Marsh et al. (1981), Chall (1983), Frith (1985), Ehri (1998, 1999, 2002), Stuart 

and Coltheart (1988) and Seymour and Duncan (2001). Figure 1 portrays the different phases 

and areas of overlap between these developmental model theories (Ehri 2005).  

 

To further elucidate the developmental model, the key reading phases involve three stages: 

logographic phase, alphabetic phase and orthographic phase (Ehri 2005; Frith 1981; Seymour 

and Duncan 2001). The logographic phase is related to the readers’ ability to recognize words 

on the basis of distinctive visual features. Moreover, the alphabetic phase is related to the 

Figure 1: Developmental Model Theories 
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readers’ ability to recognize words on the basis of letter-sound rules. In this phase, it is essential 

that readers develop their phonological awareness and phoneme-grapheme connections. Lastly, 

the orthographic phase is related to the readers’ ability to recognize words on the basis of larger 

spelling units or morphemes such as ‘ing’ ‘ed’ without the need of using letter-sound rules 

which improves the speed and efficiency of reading. 

 

Although recognizing individual words is crucial for developing reading skills, it is important 

to elevate the readers’ skills to read words within a context of connected text (Carson 2012). 

Thus, reading instructions that focus on an interactive model and reading comprehension 

became of great interest. 

 

2.2.4 Interactive Model  

The interactive hypothesis stated by Rumelhart (1977) adopts the notion that there are two 

processes that occur simultaneously or alternatively: bottom-up and top-down. The bottom-up 

process is a data-driven method that involves converting letters into sounds to access meaning 

from memory whereas the top-down process is a conceptually-driven method that involves 

using semantics to access meaning (Kim & Goetz 1994; Rumelhart 1976). Consequently, 

according to Rumelhart’s (1977) interactive theory, the phonological, orthographic, syntactic 

and semantic processes all interact in synergy to access the meaning from connected texts.  

 

Stanovich (1980) modified Rumelhart’s (1977) model into an interactive-compensatory model 

where the compensatory hypothesis considers the differences in the reading levels between 

individuals and indicates that the various processes of reading can compensate one another if 

a deficit occurs in one of them (Kim & Goetz 1994). For example, if a reader faces difficulties 

using the orthographic process this could be compensated by developing their phonological 

process. 
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2.2.5 Summary of Theories of Reading  

To summarize, the theories discussed in this section were a brief outline of the models for 

learning reading and word recognition. There are numerous literatures written in this area over 

the past decades however the key information derived from this section is that to develop 

reading skills we require to nourish the readers’ ability to use several processes such as 

phonological, orthographic and semantic routes. The phonological route refers to the ability of 

the reader to link letters (graphemes) to sounds (phonemes) and this process forms the basic 

pedagogical pillar of this research. In the next section, the researcher will highlight some of the 

causes for reading difficulties discussed in the literature in an attempt to pave the way for 

teachers to understand the hurdles students face when learning how to read. 

  

2.3 Causes of Reading Difficulties 

Understanding reading difficulties that learners face is a complex task and ample research have 

been conducted to identify and classify the causes of reading difficulties. From the perspective 

of educators and parents, knowing the causes of reading difficulties can help them adopt 

reading instructions that are tailored to the needs of the learners. This section will outline some 

of the extrinsic and intrinsic causes of reading difficulties reviewed in the literature. 

 

2.3.1 Extrinsic Factors of Reading Difficulties  

The extrinsic factors are the environmental variables that might cause reading difficulties such 

as lack of early literacy experience, inadequate opportunities to learn reading, low 

socioeconomic status and insufficient reading instruction (Catts & Kamhi 2005). Lawson 

(2012) underlined the significant influence of reading stories to children at home and its effect 

on the children’s development in language as well as its influence on the children’s reading 

achievement in later stages at school. Researchers also indicated that when children are 

exposed to print knowledge and phonological awareness at their early ages, they are more 
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likely to succeed in reading throughout their school years (Cunningham & Stanovich 1997; 

Feltorn 1998). Moreover, Catts and Kamhi (2005) indicated that children who get insufficient 

opportunities to read and who do not necessarily have a language disorder could be susceptible 

to reading difficulties since reading is the main source of vocabulary and advanced 

grammatical knowledge.  

 

2.3.2 Intrinsic Factors of Reading Difficulties  

The intrinsic factors are the internal variables that may sprout from a genetic or a neurological 

basis (Catts & Kamhi 2005). The cognitive-perceptual deficits stemming from these bases may 

include: visual-based deficits like poor visual memory and erratic eye movements, auditory-

based deficits like difficulty in perceiving rapid changing sounds, attention-based deficits like 

Attention Deficit Hyperactivity Disorder (ADHD) and language-based deficits like inadequate 

phonological awareness (Catts & Kamhi 2005). The focus of this research will be language-

based intrinsic reading difficulties with particular concentration on phonemic awareness.  

 

The following sections will highlight some of the conditions that are diagnosed with language-

based intrinsic reading difficulties such as down syndrome, mild intellectual disability, cerebral 

palsy and borderline intellectual functioning. 

  

2.3.3 Down Syndrome and Reading Difficulties 

Down syndrome is considered one of the most common genetic disorders that cause intellectual 

disabilities with a particular effect on the language capabilities (Verucci, Menghini & Vicari 

2006).  Byrne, McDonald and Buckey (2002) conducted a 2 years study on 24 children aged 

between 4 and 12 years old who were diagnosed with down syndrome and were attending 

mainstream schools. The main aim of the study was to assess the development of the reading 

skills of students with down syndrome. They selected 2 control groups of typically developing 
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students from the same schools receiving the same educational curriculum. One control group 

consisted of students matched with the same reading age and the other group consisted of 

average readers. Results revealed that down syndrome students progressed with their reading 

skills over the 2 years, however, their mean reading age was significantly behind their peers in 

the control groups. Moreover, students with down syndrome were able to read isolated words 

but found difficulty in passage comprehension. The researchers concluded that children with 

down syndrome can be taught reading however they highlighted that there is no evidence that 

these students will improve in their language or memory skills. These results agreed with 

Fletcher and Buckley’s (2002) findings where they assessed the reading skills of 17 children 

with down syndrome and reported that the students were able to read individual words but were 

unable to comprehend passages.  

 

Verucci, Menghini and Vicari (2006) investigated the reading skills and phonological 

awareness of 17 individuals with down syndrome and compared their results with 17 typically 

developing children with mean chronologic age of 7 years old. They indicated that both groups 

achieved similar scores for syllable blending and first syllable recognition tasks however the 

down syndrome individuals performed lower on rhymes, syllable segmentation and syllable 

deletion. They indicated that lower performance in these tasks is because they require high 

phonological processing.  

 

Abu Khadra (2013) conducted a study on 16 children aged between 3 and 6 years old who 

were diagnosed with down syndrome and who attended a special needs school in Lebanon. 

She investigated an early intervention reading program designed to teach students with down 

syndrome reading the Arabic language. Interestingly, she mentioned that students with Down 

syndrome are visual learners and they showed remarkable strengths in word identification 

tasks since they require the use of visual memory.  
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2.3.3 Mild Intellectual Disability and Reading Difficulties 

According to the National Academies of Sciences, Engineering, and Medicine (2015), mild 

intellectual disability is the most common intellectual disability compared to moderate, severe 

and profound cases. Mild intellectual disability constitutes of about 85% of the intellectual 

disability cases and individuals in this group have approximately an Intelligence Quotient (IQ) 

range of 50 - 69. 

 

Allor et al. (2009) examined the effect of reading intervention on 3 students between the ages 

of 6 - 9 with IQs (44, 55, 63) for a period of 3 years. The five main reading intervention areas 

were vocabulary, phonological awareness, phonics and word recognition, fluency and reading 

comprehension. Their study highlighted that the teaching methods that are effective for 

children with high IQ ranges were also successful for children with mild intellectual 

disabilities.  

 

Allor et al. (2010) explored the effect of reading instruction on 59 students with intellectual 

disabilities who have IQs in the range of 40 - 69. They concluded from their study that for 

students with mild disabilities, the reading instructions should be very comprehensive and 

explicit and that these students require longer period of time to learn the basic reading skills. 

 

Wise et al. (2010) concluded from a study that involved 80 elementary school students with 

mild intellectual disabilities that the phonological processing is correlated with the students’ 

ability to read and their reading performances.  

 

Finally, Alnahdi (2015) highlighted that for mild intellectual disability it is crucial that the 

teachers focus the scope of their reading instructions to one reading skill at a time. 
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2.3.3 Cerebral Palsy and Reading Difficulties 

Cerebral palsy or brain paralysis is a multiple motor disorder that is caused due to a damage in 

the brain either before, during or after birth (Miller & Bachrach 2017). Cerebral palsy may 

cause implications on several areas such cognition disabilities, learning disabilities, visual 

impairments, hearing impairments and communication disorders (Miller & Bachrach 2017). 

 

Gillies (2017) collected the data of 3944 children in New South Wales state in Australia and 

reported the educational data of 1770 children with cerebral palsy. During the period from 2010 

to 2014 they found out that about 33% of the children with cerebral palsy attended special 

education school and 67% attended regular education school. The researchers stated that the 

results of the reading and numeracy standardized tests of the children with cerebral palsy 

revealed that 50% of them were exempted from the standardized tests due to their inability to 

take the tests however one third of them were able to score within the reading and numeracy 

normal range.  

 

Card and Dodd (2006) conducted an interesting study to compare the phonological awareness 

of children with cerebral palsy who can speak with children with cerebral palsy who cannot 

speak. Their findings indicated that the children with cerebral palsy who can speak performed 

better in phonological awareness tasks that included rhymes, syllable segmentation and 

phoneme manipulation. They also highlighted that the phonological awareness performance of 

the non-speaking group varied according to the mental processing required to perform the task. 

Moreover, Critten, Messer & Sheehy (2019) stated that the children with cerebral palsy who 

have impairments in verbal communication would have difficulties in reading and spelling. 

However, they noted that the learning profile of children with cerebral palsy depends on the 

severity and location of the damage and the paralysis in their brain therefore it cannot be 

assumed that all of the cerebral palsy children have similar cognitive abilities.  
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Critten, Messer & Sheehy (2019) selected 15 cerebral palsy students out of 60 cerebral palsy 

students attending 2 special education schools who were between 6 and 11 years old. The 

selection was according to the students’ ability to speak, ability to see (with glasses if required) 

and their ability to perform the tasks without the need for communication devices. They 

discovered that one third of them were able to score within an age appropriate reading range 

and that cerebral palsy students with high reading scores had better phonological abilities such 

as phoneme segmentation. They also suggested that reading instruction for this group should 

include the use of visual memory and spatial relationships in order to develop their reading 

skills. 

 

 

2.3.3 Borderline Intellectual Functioning and Reading Difficulties 

The borderline intellectual functioning is a condition used to describe individuals who have 

IQs on the border between the IQ of people with intellectual disability and the IQ of people 

with normal intellectual functioning (Wieland & Zitman 2016). Their IQ range is 

approximately between 71 and 85 and about 13.6% of the population are assumed to be in the 

range of borderline intellectual functioning (Wieland & Zitman 2016). 

 

Di Blasi et al. (2014) highlighted that children and adolescents with borderline intellectual 

functioning often face difficulties in their everyday lives, in their academic achievements and 

their occupational functioning due to their slow learning process and poor attention in 

comparison with typical developing children and adolescents of the same chronological age. 

The researchers stated that students with borderline intellectual functioning may show poor 

reading fluency and reading comprehension however they are often not properly diagnosed or 

are not offered appropriate reading interventions.  
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Di Blasi et al. (2019) conducted a study to investigate the reading skills of 106 children with 

borderline intellectual functioning and 168 children with mild intellectual disability. Both 

groups consisted of students from second to eighth grades. The researchers focused on three 

areas of reading: reading fluency, reading accuracy and reading comprehension. They used 

standardized tests to compare the results of these two groups with the results of typical 

developing children. They revealed that both groups scored lower than the typical developing 

children depending on the severity of their intellectual disability however the borderline 

intellectual functioning group were better in performance than the mild intellectual disability 

group. They noticed that the children in both groups had the greatest difficulty in the reading 

fluency especially at older grades. 

 

Furthermore, Allor et al. (2014) implemented a study on 141 students in grades 1 to 4 with IQ 

range between 40 and 80 to study the effect of long-term reading intervention program on their 

reading skills including their phonological processing, vocabulary, word identification and 

fluency skills. The 141 students were assigned to 2 groups: the treatment group and the contrast 

group to observe the differences in their performances. There was a total of 20 verbal borderline 

intellectual functioning students; 10 in the treatment group and 10 in the contrast group. The 

researchers revealed that in general the treatment groups performed better than the contrast 

groups with the borderline intellectual functioning students scoring mostly higher than the 

other students. They emphasized on the importance of recognizing borderline functioning 

students in regular education schools as well as supporting teachers in modifying their reading 

instructions to tailor them to the borderline students’ learning requirements.  
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2.4 Models of Literacy Instruction 

In the past, there has been a dispute between 2 methods of literacy instruction: the whole-

language instruction and phonics instruction. Recently, the researches converged into 

emphasizing the significance of using a balanced approach that utilizes both the whole-

language and the phonics literacy instructions to implement reading instructions that can suit 

diverse students in classrooms (Carson 2012).  

 

The whole-language reading instruction encourages readers to use semantics, prior knowledge 

of words, text context and text structure to extract the meaning of words (Moats 2000; Pressley 

2006). In contrast, the phonics reading instruction encourages readers to connect letters and 

sounds to derive meaning (Walker 2008). Examples of phonics-based instruction are 

combining letter-sound connections to form words as well as identifying, segmenting and 

blending consonants, syllables and rhymes (Walker 2008). A balanced literacy approach 

amalgamates the whole-language and phonics-based instructions which allows learners to 

adopt several reading strategies where they can benefit from phonics-based instructions when 

dealing with unfamiliar words rather than just relying on context meaning (Gaskin 2011).  

 

2.4.1 Elements of Reading Instruction  

The National Reading Panel (NRP) examined researches in the area of reading instruction for 

students in grades K-12 and issued a report outlining reading strategies for teachers to adopt 

(Shanahan 2005).  The five components of reading instruction derived by the NRP are: 

phonemic awareness, phonics or print awareness, oral reading fluency, vocabulary and reading 

comprehension. 

 

Phonemic awareness is the capability to hear and manipulate sound units such as syllables, 

onsets and phonemes that affect the meaning of words (Browder et al. 2009). For example, the 
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word ‘bike’ /b/ /I/ /k/ and the word ‘cat’ /c/ /a/ /t/. The ability to hear and identify these 

phonemes is essential especially for early learners because it prepares them to make the 

connections between letters and their sounds (Shanahan 2005). Teachers may use songs and 

games to develop this skill particularly for students in kindergarten and first grade.      

 

Phonics or print awareness is the ability to correspond printed words to speech i.e. translating 

printed text into pronunciation (Browder et al. 2009). Reading activities such as dictation and 

spelling words based on the letters’ sounds are beneficial for students at various ages (Shanahan 

2005).  

 

Oral reading fluency is the ability to decode meaning from text accurately and automatically 

without the need to slowdown in order to connect letters and their sounds (Pikulski & Chard 

2005). One of the reading activities that help students improve their oral reading fluency is 

using flashcards where students are rewarded when reading words faster and correctly (Al 

Otaiba & Hosp 2004). 

 

Vocabulary is the ability to understand the meaning of words and the relationship between 

concepts in order to achieve comprehension (Beck, McKeown & Kucan 2013). Teachers may 

improve students’ vocabulary by reading activities such as completing the sentences, engaging 

with passage reading and linking words to pictures (Browder et al. 2009). 

 

Finally, reading comprehension is the ability to interact with the text and interpret, extract and 

construct meaning (Snow 2002). Teachers may use comprehension reading strategies such as 

asking questions, predicting story events and ask students to retell stories using picture 

sequencing (Browder et al. 2009).  
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2.4.2 Summary of Models of Reading Instruction 

In this section, the researcher outlined the three major categories of reading instruction: whole-

language, phonics instruction and balanced instruction. Also, the researcher discussed the 5 

elements of reading instruction: phonemic awareness, phonics or print awareness, fluency, 

vocabulary and comprehension. In the next section, the researcher will further explore one of 

the areas of reading instruction which is phonemic awareness.  

 

2.5 A Contextual Lens on Phonemic Awareness 

2.5.1 The Role of Phonemic Awareness in the Process of Learning to Read   

Phonemic awareness is a skill that requires the reader to have the ability to hear and manipulate 

the sound structure of words and acquire syllable, rhyme and phoneme awareness to be able to 

decode texts and access meaning (Carson 2012; Gillion 2004).  

 

Researchers emphasized on the fundamental role of phonemic awareness especially at early 

learning stages as phonemic awareness is considered an important prerequisite for reading and 

a predictor for reading difficulties (Justice 2006; Nelson 2010). When assessing reading 

difficulties with children, researches illustrated that a lot of these children have inadequate 

phonemic awareness skills (Catts et al. 1999).  

 

2.5.2 Levels of Phonemic Awareness Development   

Phonemic awareness is a skill that develops over time. According to Schuele and Boudreau 

(2008), children at early learning stages recognize syllables and rhymes which are the larger 

units of words and then begin to recognize smaller units such as phonemes. Researchers 

postulate that at the age of three and four, children start to develop their syllables awareness. 

By the age of four and five, the children’s rhyme awareness starts to emerge (Carson 2012). 

Children then start to recognize the first sound in a word and develop phoneme-level skills at 
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the age of four and five and continue to develop their phonological awareness skills as they 

grow (Dodd & Gillon 2001; Lonigan, Schatschneider & Westberg 2008). Knowing the stages 

of phonemic awareness development is crucial for assessing and monitoring the reading 

performance of children (Gillon 2004). 

 

2.5.3 Assessing Phonemic Awareness Instruction 

There are several methods for measuring and assessing phonemic awareness discussed in the 

literature. Catts et al (1997) conducted a research to document the reading activities related to 

assessing and measuring phonemic awareness and have discovered over 20 tasks. They 

classified these tasks under 3 main classifications (Catts & Kamhi 2005): phoneme 

segmentation, phoneme synthesis and phoneme comparison. 

 

Phoneme segmentation are the tasks which involve pronouncing, counting, deleting and adding 

phonemes and reversing sounds in a word. Phoneme synthesis are the tasks which involve 

blending individual phonemes to form a word. Phoneme comparison are the tasks which 

require children to compare the phonemes in different words. 

 

Examples of activities related to assessing phonemic awareness arranged according to the 

difficulty of the tasks are in Appendix A. 

 

Integrating phonemic awareness reading instruction into schools’ curriculum is essential for 

the development of reading skills (NPR 2000). To reap the benefits of reading instruction, 

researchers suggest that systematic and explicit phonemic awareness instruction is most 

effective at early learning stages and can be transferred to students via simple, short, and fun 

tasks (Shanahan 2005). Also, researchers recommend assessing children’s phonemic 

awareness levels multiple times through their learning development (Catts & Kamhi 2005). 



  26 

2.5.4 Summary of Instruction in Phonemic Awareness  

In this section, the researcher underlined the role of phonemic awareness instruction, its 

different levels of development and methods of assessing phonemic awareness. In the 

following section, the researcher will highlight the relevance of this research to the Arabic 

language.  

 

2.6 Phonemic Awareness from Arabic Language Perspective  

The Arabic language is one of the languages that are characterized by a linguistic phenomenon 

called diglossia which refers to the characteristic that the language has 2 level of formality or 

styles (Ferguson 1959). In Arabic, there are two types of language styles: Modern Standard 

Arabic (MSA) and Spoken Arabic Vernacular (SAV). MSA is the style of language used in 

formal Arabic speeches and writings such as newspapers and books whereas SAV is the style 

used in informal communication between people (Al-Sulaihim & Marinis 2017). MSA is 

acquired through formal education in school and is common between all dialects of Arabic i.e. 

the formal Arabic language is identical in the language components regardless of the 

differences in SAV between countries and dialects (Al-Sulaihim & Marinis 2017). The 

diglossia in Arabic language may pose difficulties in learning reading and acquiring phonemic 

awareness due to the gap between MSA and SAV since children are exposed to SAV at home 

prior to learning MSA at school (Abu Rabia and Taha 2006; Saiegh-Haddad et al. 2011; Taha 

2013). 

 

In studies related to Arabic phonemic awareness, the researchers based their studies on 

measuring and assessing the reading tasks in MSA style. Most of these studies cited literature 

from the English language to explain phonological awareness and reported similar findings as 

the English phonemic awareness studies in terms of the importance of this skill in reading 

proficiency especially in early learning stages (Al-Sulaihim & Marinis 2017). Also, these 
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researchers used similar measures and tasks to assess Arabic phonological awareness as the 

English literature. Examples of tasks cited in these Arabic studies are letter-sound recognition, 

initial sound identification, rhyme awareness, phoneme segmentation, phoneme position and 

syllable deletion (Abu-Rabia & Taha 2004; Al Mannai & Everatt 2005; Al-Sulaihim & Marinis 

2017; Saeigh-Haddad 2007; Tibi 2010). 

 

However, Arabic language have different language structure than English language and very 

few studies talked about the structure of the written language and how that affects the Arabic 

phonological awareness. An interesting study by Abu-Rabia and Taha (2004) highlighted that 

the reading errors in reading Arabic language may occur due to the alteration in shape of Arabic 

letters when placed at the beginning, middle or end of words. In addition, he pointed out that 

the differences in the number of dots on some letters, the diacritical markers that contribute to 

the Arabic phonological awareness and the combination of consonants and vowels in Arabic 

words also pose difficulties in reading in Arabic. Furthermore, Abu-Rabia (2001) stated that 

an advanced reader has to acquire the ability to vowelize the end phoneme in words according 

to their grammatical role in a sentence which requires advanced Arabic phonological awareness 

levels. 

 

In the UAE, Tibi (2005) conducted a study to examine teachers’ Arabic phonemic awareness 

in terms of their knowledge and skills. Tibi (2005) indicated that there is a lack in Arabic 

teaching material and Arabic literature that focus on phonics, rhymes and phonemic awareness. 

Moreover, Tibi (2005) highlighted that teachers in special education stream and regular stream 

receive similar university-level education which are mainly focused on the knowledge 

acquisition rather than the practical skills. Thus, Tibi (2005) underlined that teachers require 

phonemic awareness training to improve their teaching skills in this area. 
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In the next section, the researcher will explore the use of AT in teaching reading skills to 

students with learning disabilities.  

 

2.7 Using AT to Teach Reading Skills 

2.7.1 Overview of AT  

AT are the equipment and devices used to compensate the functional weaknesses of SEND 

students in order to improve their ability to learn (Alnahdi 2014; Coyne et al. 2012; 

Katsioloudis & Jones 2013; Tamakloe & Agbenyega 2017). Researchers highlighted the 

importance of exposing teachers to AT in order to implement these technologies in classrooms 

and help SEND students overcome their academic difficulties (Mull & Sitlington 2003).  

 

There are various types of disabilities mentioned in studies that focused on using AT in 

improving literacy. Some of these disabilities include multiple disabilities, intellectual 

disabilities, physical disabilities, developmental disabilities, down syndrome, vision 

impairment, deaf or hard of hearing and autism (Coyne et al. 2012; Coulon 2015).  

 

SEND students with intellectual disabilities encounter difficulties in learning, reasoning, 

problem solving as well as in practical and social skills (Verdugo Alonso 2010). AT provide 

reading intervention assistance through computer-assisted instruction that includes scaffolding 

skills, systematic direct instruction, prompting features, repetitive practice and wide variety of 

applications that use multiple ways of representing and communicating information such as 

video and audio features (Blachburn 2018; Coulon 2015; Lucas 2015; Scruggs 2008). Selecting 

appropriate AT and aligning the use of AT with the curriculum to provide reading instruction 

for SEND students are important processes because students vary in their disabilities and 

educational needs (Blachburn 2018). 
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2.7.2 AT and Reading Skills 

Chera and Wood (2003) designed a software that contains 6 animated multimedia talking books 

that focus on promoting children’s phonological awareness. They examined 75 children with 

reading difficulties in the age of 3 to 6 years old, 15 of them where in the control group. They 

used several methods to measure the phonemic awareness such as the British ability scales 

word testing and visual and auditory letter-sound awareness tasks. The children exposed to the 

talking books showed significant improvements in phonemic awareness than the control group.  

 

Furthermore, there are several studies that used AT to improve the reading and writing skills 

of students with intellectual disabilities. Example of AT used are: Pentop Computer FLYPen 

by LeapFrog (Doughty et al. 2013), iPads and electronic books (Miller, Krockover & Doughty 

2013), computer-assisted instruction for spelling in a multi-touch tablet (Purrazzella & 

Mechling, 2013), DynaVox® Speech Generator (McMillan & Renzaglia 2014) and Computer- 

Assisted Simultaneous Prompting (CASP) for Sight Words (Coleman et al. 2015).  

 

2.7.3 AT from a UAE Perspective 

In the UAE, there are several education policies that highlight the importance of utilizing 

technologies in teaching SEND students and training educators on these technologies such as 

Dubai Inclusive Education Policy Framework (Knowledge and Human Development 

Authority 2017).  Moreover, there are laws that were issued to support the merge of SEND 

students into regular education classrooms such as Federal Law 29/2006 (Ministry of 

Education Special Education Department 2006). However, very few studies were conducted to 

examine the effect of using AT with SEND students in UAE.  

 

Almekhalfi and Tibi (2012) carried out a study in 5 Emirates in the UAE (Ajman, Ras Al 

Khaimah, Sharjah, Dubai and Fujairah) to scrutinize the use of AT in teaching SEND students. 



  30 

Their participants were teachers specialized in special education and speech therapy who work 

in special need centers and special education classrooms. One of their outstanding findings is 

that there is a lack in the quantity and quality of the software programs used for SEND students 

and most of the AT devices were for commercial purposes rather than educational purposes. 

Moreover, Almekhalfi and Tibi (2012) pointed out that most of these AT devices were used to 

teach the alphabets and vocabulary and they did not find any AT devices used for improving 

phonemic awareness designed for SEND students. These results raise a red flag on the 

importance of amending the design of the AT devices in order to have a meaningful purpose 

in the learning development of SEND students especially from a literacy point of view.  

 

2.7.4 Summary of AT and Reading  

In conclusion, the researcher articulated some of the findings that are related to the use of AT. 

It is evident that - in the UAE - there is a lack of studies examining the use of AT in educational 

contexts that involve teaching SEND students reading skills like phonemic awareness. In the 

next section, the researcher will outline important characteristics that AT devices have to 

include in their design in order to support literacy skills.  

 

2.8 Important Characteristics of AT 

The Universal design for Learning (UDL) is a scientifically valid framework which provides 

principles for designing flexible programs that supports the needs of SEND students (Rose & 

Meyer 2002). Universally designed AT devices provide activities and materials that support 3 

main areas. Firstly, UDL provides multiple ways of representing the content like text to speech, 

electronic Braille, digital talking books and video and audio features. Secondly, UDL offers 

multiple features that allow the learners to demonstrate their understanding and indicate their 

progress like prompting features. Thirdly, UDL supports multiple ways of engaging the 
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learners with the material via appropriate challenges that motivate the learners (Wehmeyer 

2006). 

 

Moreover, AT devices have to be flexible, simple to use, require minimum physical effort, 

tolerate errors, designed in an appropriate size and can be stored in an appropriate space for 

easy access (Alnahdi 2014).  

 

Butler and Silliman (2008) indicated that both the language specialist and the learner have to 

understand how to use the technology to improve the learners’ literacy skill. They highlighted 

that language specialists have to incorporate the use of the technology-based methods in the 

literacy development of the learners. 

 

Since teachers are the main players in the effective use of AT, it is essential to probe the 

teachers’ appetite towards using these technologies in classrooms.  

 

2.9 Teachers’ Opinions on AT: Pros, Concerns and Challenges  

In several studies, teachers encouraged the use of AT in classrooms and illustrated that using 

AT could assist with academic success given that the AT is selected according to the SEND 

students’ learning needs (Tamakloe & Agbenyega 2017). Edyburn (2006) and Kozulin (1998) 

articulated teachers’ views on using AT by stating that these devices can be used as educational 

tools that help SEND students in engage in purposeful learning and interact with their teachers. 

 

Furthermore, teachers recommended that SEND students engage in cooperative learning 

experiences when using AT so that they improve their social skills and they don’t get isolated 

when working with these devices (Fleer 2010; Rogoff 2003). Also, Parette et al. (2009) 
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accentuated the important role of AT in increasing the confidence and independency of SEND 

students especially in early interventions. 

 

Almekhalfi and Tibi (2012) examined teachers’ perceptions on using AT in the UAE and 

indicated that special education teachers showed positive attitude and willingness to use AT to 

support SEND students. The special education teachers examined in this study highlighted the 

effect of using AT in improving their teaching techniques as well as in increasing the 

motivation and engagement of SEND students which may reflect positively on their academic 

achievement. 

 

Moreover, studies conducted to probe the special education teachers’ views on using AT 

portrayed that teachers and administrators have to receive adequate amount of training to 

acquire the knowledge and skills regarding available AT and their uses in educational contexts 

(Edyburn 2005). Likewise, SEND students and their caregivers require assistance in the 

selection of the AT devices which are tailored to their needs. They also require support and 

training in using the AT devices to successfully incorporate AT into the teaching and learning 

processes (Edyburn 2006; Parette et al. 2007).  

 

In addition, Nguyo (2015) pointed out that the underuse of AT devices might be due to the 

unwillingness of the SEND students to use these AT devices, the poor performance of these 

devices and the lack of awareness and knowledge on how to use AT devices. Mull and 

Sitlington (2003) indicated that the availability and the high costs of the AT devices can 

become a barrier in using AT devices in schools.  

 

Almekhalfi and Tibi (2012) highlighted that one of the main obstacles of using AT is that 

SEND students were not trained on how to use and manage their AT devices. Also, lack of 
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professional training, administration support and technical support were also found as hinders 

to the success of AT devices implementation.  

 

2.10 Summary  

To summarize, the literature review opened the door for ploughing new fields of understanding. 

The researcher addressed the importance of language and reading, the theories of reading, the 

causes of reading difficulties, the importance of phonemic awareness in reading instruction and 

the effect of using AT. Moreover, the researcher highlighted the concerns and challenges that 

teachers face when using AT to teach SEND students. In the following section, all of these 

concepts will be intertwined in order to scrutinize the effectiveness of using Lughati tablets as 

AT with SEND students in SCHS.  
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CHAPTER THREE 

THE PRESENT STUDY 

 

“Methodology should not be a fixed track to a fixed destination but a 

conversation about everything that could be made of happen” — J. C. Jones 

 

3.1 Methodology 

In the present study, the researcher used a mixed method approach in an attempt to encompass 

several aspects of the research such as the effect of using the Lughati tablets on SEND students, 

probing the opinions of the teachers who supervise these SEND students as well as gathering 

their recommendations.  

 

The quantitative method involves measuring the effect of the Lughati tablets by assigning 21 

tasks and evaluating the SEND students’ achievement over a period of time. These tasks are 

related to the Arabic reading skills such as Arabic phonics and are assigned in the Lughati 

tablets. The selection of the Lughati tasks and the criteria used for this evaluation were based 

on several meetings with the educational and IT supervisors. In addition, the observation of 

SEND students’ during the period of the research and the evaluation of the student’s capability 

of achieving the tasks were done by the teachers in SCHS.  

 

On the other hand, the qualitative method comprises of the teachers’ inputs through a focus 

group interview with the teachers supervising the SEND students and an interview with the 

educational supervisor. The interviews aim to highlight the teachers’ perceptions regarding 

using Lughati tablets with their SEND students in SCHS. 
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3.1.1 Participants 

The 4 main groups participating in the research were the SEND students, the teachers 

supervising these students, the educational supervisor and the IT supervisor. The educational 

supervisor is in charge of managing and directing the teachers who work in SCHS whereas the 

IT supervisor is responsible for administering the use of Lughati tablets and assisting the 

teachers during their lessons. SEND students are from both genders whereas the teachers, the 

educational supervisor and the IT supervisor are female participants.   

3.1.1.1 SEND Students  

A sample of 10 students with different types of special educational needs and disabilities were 

selected for this study from a total of 71 student in AlWafa School in SCHS who were using 

Lughati tablet as a part of their learning development plan. The selected students are between 

the ages of 6 -10 years old and each student has his/her own learning objectives tailored to the 

students’ capabilities. 

 

10

4

1 1

S E N D  S T U D E N T S  T E A C H E R S E D U C A T I O N A L  
S U P E R V I S O R

I T  S P E C I A L I S T

NUMBER OF PARTICIPANTS

Figure 2: The Study Participants 
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In this study, the SEND students have 4 types of disabilities: down syndrome, cerebral palsy, 

mild intellectual disability and borderline intellectual functioning. The chart below shows the 

distribution of the students according to their disabilities.  

 

 

Figure 3: Types of SEND students' Disabilities in the Study 

 

This sample of SEND students was selected after an initial assessment done by the educational 

supervisor prior to the beginning of the research. The initial assessment was used to filter the 

10 participants from the pool of 71 student on the basis of their learning objectives since the 

research is mainly focused on reading skills. Moreover, the students were also chosen 

according to their level of their receptive and expressive language, the degree of disability and 

their capability of using the tablets. Examples of the selection criteria are the students’ 

capability of expressing what they learnt during the Lughati training sessions, their ability to 

Down syndrome 

60%
Mild Intellectual 

Disability

10%

Cerebral palsy

10%

Borderline Intellectual 

Functioning

20%

Types of Special Education Needs and Disabilities in the Study (n=10)

Down syndrome Mild Intellectual Disability Cerebral palsy Borderline Intellectual Functioning
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hold the tablet and move their fingers on the tablets’ screens and their ability to understand the 

required tasks from them.  

 

In particular, the SEND students who were diagnosed with borderline intellectual functioning 

were chosen for this research because the teachers were training them to enroll in regular 

education schools and were in the process of parting from SCHS.  

 

After the initial assessment and the selection process, the nominated SEND students were 

trained on using the Lughati tablet and getting familiarized with the Lughati application 

features before incorporating the phonics and phonological awareness skills into their learning 

plan.  

 

3.1.1.2 Teachers 

4 teachers were training, observing and evaluating the sample of SEND students in the 

research. The table below shows some of their demographic information: 

 

Teacher Academic Qualification 

Number of Years in 

Teaching Profession 

Age 

A 
Bachelor’s in literature and Education 

(Arabic and Islamic Concentration) 

Diploma in Special Education 

8 30 - 40 

B 
Bachelor of Science (Family Science) 1 

Not 

Stated 

C Bachelor’s in literature (Arabic and 

Islamic Concentration) 
11 20 - 30 

D 
High School 14 30 - 40 

Table 1: Teachers' Demographics 
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3.1.1.3 Educational Supervisor 

The educational supervisor played a vital role in the study since she was the main contact point 

between the researcher and the participants in the study. The educational supervisor was closely 

observing the utilization of the Lughati tablets and linking the SEND students’ learning 

objectives to the Lughati tablet features.  

 

Moreover, she was also responsible for selecting the tasks and the evaluation criteria and 

communicating the learning and teaching requirements to the teachers and IT supervisor.  

Educational 

Supervisor 
Academic Qualification 

Number of Years in this 

Profession 
Age 

A 
Diploma of Education and 

Educational Rehabilitation 
20 40 - 50 

Table 2: Educational Supervisor's Demographics 

 

3.1.1.4 IT Supervisor 

The IT supervisor was in charge of administering the use of Lughati tablets, managing the 

software updates, putting the tablets in the charging banks and training the teachers on using 

the tablets. 

 

She also took part in the process of selecting the Lughati app features related to the phonics 

and phonological awareness tasks.   

IT 

Supervisor 
Academic Qualification 

Number of Years in Teaching 

Profession 
Age 

A 
Diploma in Special 

Education 
15 30 - 40 

Table 3: IT Supervisor's Demographics 
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3.2 Methods of Data Collection  

To scrutinize the research questions, there are 3 main streams of data collected from the 

participants: the SEND students’ assessments, the focus group interview and the educational 

supervisor interview. 

 

3.2.1 SEND Students’ Assessments  

There are 2 major evaluation points that were carried to assess the selected sample of students. 

The first was in January 2019 and the second was in June 2019. Between January and June, the 

students were using Lughati tablets to learn and practice tasks that involve phonics and 

phonological awareness skills. 

 

Table 4 shows the 21 criteria used for the evaluation process in January and June 2019. These 

criteria were created by the educational supervisor and teachers and were linked to each of the 

students’ learning objectives during the academic year. The SEND students were graded 

according to his/her capability of completing the tasks within the allocated training session. All 

of the tasks below were performed using the Lughati tablet. 
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N Criteria (Assessed in January 2019) 

1 The student is capable of opening the tablet alone when requested 

2 The student is capable of holding the tablet with his/her hands 

3 
The student is capable of choosing the educational program in the tablet that he/she is 

assigned to work on  

4 
The student is capable of completing the shapes by moving his/her finger on the screen 

and following the arrows  

5 
The student is capable of listening to the stories and tracking the words with the 

embedded narration in the tablet 

6 
The student is capable of moving to the next page by clicking on the arrows on both 

sides of the screen 

7 
The student is capable of selecting the right color for painting the assigned drawings in 

the tablet 

8 
The student is capable of constructing a whole picture from smaller pictures (Ex: Jigsaw 

puzzles in the tablet) 

9 The student is capable of matching an image with its shadow on the tablet 

10 The student is capable of listening and seeing the letter songs on the tablet 

11 
The student is capable of moving his/her finger on the Arabic letters on the tablet's screen 

(drawing the letters) 

12 
The student is capable of constructing the shape of the letters from smaller pieces 

(drawing the letters on the tablet) 

13 
The student is capable of matching colors (Ex: matching blue color with blue color on 

the tablet) 

14 The student is capable of linking the colors with the images on the tablet 

N Criteria (Assessed in June 2019) 

15 
The student is capable of selecting the correct consonant and vowel marks and placing 

them on the letters of the assigned words on the tablet 

16 The student is capable of selecting the correct long vowels to complete the word 

17 The student is capable of constructing a word from letters 

18 
The student is capable of choosing the images that starts with the assigned letter from 

the letters’ train 

19 The student is capable of splitting the word into syllables 

20 The student is capable of choosing the correct box to disclose the image that matches the 

assigned image (memory game) 

21 The student is capable of free-drawing using the tablet 

Table 4: SEND Students' Evaluation Criteria 



  41 

Although several studies discussed in the literature review mentioned several tasks and 

methods for assessing phonemic awareness instruction, Arabic norm-referenced tests are 

lacking and most of the researchers were developing their own experimental measures to test 

phonics and phonemic awareness. In addition, each SEND student selected in the present study 

has his/her own learning requirements which makes it difficult to derive assessment tools from 

past studies and apply these tools on them. Moreover, since all the tasks are practiced and 

evaluated within the Lughati tablets, the tasks and assessments were chosen in congruence with 

the features of the tablet. 

 

3.2.1.1 Lughati Tablet Overview 

The Lughati tablet is a Samsung tablet which is covered by a purple elastic shock absorbing 

cover which protects the tablet from any physical damages. The tablets are stored in the 

charging banks provided by Lughati and are kept in the IT supervisor office.  

 

All Lughati tablets have an application called ‘Horouf’. Horouf is a part of Kalimat Group and 

was launched in 2013 to create interactive print and digital Arabic publications used as 

educational tools for children. Horouf application is very simple to navigate and has several 

features that support learning the Arabic language in an engaging way such as using rhymes 

Figure 4: Lughati Tablets Stations 
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and songs, interactive characters, fun games and drawing tools. On Lughati’s main website, 

there is a teacher’s portal where they can access all the tutorials on the various features 

available in the Horouf application and learn how to use them (Lughati.ae, 2019). Lughati also 

provides technical support to the schools in case there are some damages to the tablet.  

 

Figure 5 shows the main page where the 

students can choose which area they want to 

learn. Examples are the Big Book (contains 

story books with the function of listening to 

the narration,  recording students’ voices and 

learning vocabulary), the Leveled Readers 

(contains story books for beginners and 

advanced learners), the Family Letters 

(includes interactive videos and songs about 

the Arabic letters, exercises on writing the letters and interactive games such as the Letter 

Train), the Phonics (contains videos, exercises and games about the Arabic phonics such as 

segmentation of words and selecting the correct diacritical markers, consonants and vowels in 

a word), the Grammar (contains exercises for advanced learners such as vowelizing words 

according to their position in sentences)  and My Own World (for free writing and drawing).  

 

3.2.1.2 Selecting the Tasks 

The researcher conducted a meeting with the educational supervisor and the IT supervisor to 

select the appropriate tasks within the Lughati tablets. For the current study, 2 main features of 

Horouf application were used: Family Letters and Phonics.  

 

Figure 5:Lughati Tablet and Horouf App main page 
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The tasks selected are in accordance with the tasks discussed in the literature review which are 

mainly related to phoneme segmentation, phoneme synthesis, phoneme comparison, letter 

sound recognition, initial sound identification and rhyme awareness (Abu-Rabia & Taha 2004; 

Al Mannai & Everatt 2005; Al-Sulaihim & Marinis 2017; Catts & Kamhi 2005; Saeigh-Haddad 

2007; Tibi 2010). The assessment criteria the researcher used to investigate the SEND students’ 

capabilities in performing the assigned tasks are 10, 11, 12, 15, 16, 17, 18 and 19 (refer to table 

4). The other assessment criteria such as the ability of holding the tablet and navigating the 

application were there to support the phonics tasks. 

 

Figures below show examples of phonics and phonemic awareness tasks on Lughati 

tablets: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Letter Train 

Figure 6: Alphabets Tracing 

Figure 6: The Letter Train is one of the 

games in Lughati tablet where the students 

select the objects that start with the letter 

displayed on the train. This game helps the 

students identify objects, learn the names of 

the objects when they click on them, learn 

the sound of the letters and the first letter of 

a word and allows the students to interact 

with the tablet by moving their fingers across 

the screen. Not all objects displayed on the 

screen starts with the required letter, so when 

a student places a wrong object on the train, 

they are informed that it is a wrong answer 

and they try again. If students placed all 

objects correctly, they get a positive 

feedback and a thumbs up. 

Figure 7: Tracing the alphabets on Lughati 

tablets helps the students recognize the shape 

and sound of a letter by interacting with the 

letters on the screen.   
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Figure 8: Letter Sound Identification 

Figure 9: Arabic Letters Song 

Figure 7: Constructing Words 

Figure 8: Letters songs on Lughati allows 

the student to listen to the pronunciation of 

the letter and see how the shape of the letter 

changes if it is placed at the beginning, 

middle or end of a word. It also helps 

students learn new words and names. 

Figure 9: Alphabets interactive videos 

uses rhymes and songs to familiarize 

the students with the letters and their 

sounds.   

Figure 10: Lughati tablets also 

contains word constructing exercises 

that enable students to construct a word 

from single letters. This task is useful 

for beginner learners because of the 

shaded word on the background that 

gives hints to the students on how to 

construct a word and the shape of the 

letters at various positions in a word.  
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Figure 11: Consonant Marks 

Figure 12: Consonant Selection 

Figure 8: Long Vowels Selection 

Figure 11: Consonant marks 

interactive videos use rhymes and 

songs to familiarize the students with 

the different sounds the consonant 

marks produce when they are placed 

on the letters. Figure 11 shows one of 

the Arabic letters and an interesting 

character who sings the different 

pronunciations of the letter (ba | bo | 

be).  

Figure 12: Consonant marks 

exercises allow the students to 

practice putting the 4 different types 

of Arabic consonant marks on the 

letters of the word.  

Figure 13: Long vowels exercises 

allow the students to practice putting 

the 3 different types of Arabic long 

vowels to complete the words.  
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Figure 14: Constructing Words from Syllables 

Figure 15: Dividing Words into Syllables 

Figure 14: Constructing words 

from syllables exercises are helpful 

to help students recognize and be 

able to read several clusters of 

words and put them together. 

Figure 15: Dividing words into 

syllables exercises are beneficial in 

improving the students’ ability to 

deconstruct words into separate 

clusters.  

Figure 16: Lughati Prompting Features 

Figure 16: This figure shows one of 

the prompting features of Lughati 

tablets when a student correctly 

performs an exercise (thumbs up). 

The prompting features are often 

combined with sounds and verbal 

reinforcers such as ‘good job’ and 

claps.  



  47 

3.2.1.3 Individual Educational Plan  

Each SEND student in SCHS has an “Individual Educational Plan” which comprises of a set 

of behavioral goals that the student has to achieve in a specific period of time as well as the 

teaching procedures to achieve these goals, the teaching strategies, the teaching aids and the 

behavioral reinforcers. It also has an evaluation section for the educational supervisor.  

 

There are 5 main areas the Individual Educational Plan focuses on which are the intellectual 

skills, the linguistic skills, the social skills, kinesthetic skills and personal care skills. The scope 

of this study aligns with the linguistic requirements of the SEND students. Refer to Appendix 

B for a sample of the Individual Educational Plan. 

 

The Individual Educational Plan is similar to the lesson plan used in regular education schools 

however this is more specific to the SEND students’ educational needs and varies between 

students even within the same classroom. In this study, the Lughati tablet was added into the 

SEND students’ Individual Educational Plan as a part of the assisting tools.  

 

Assisting tools are used to help the teachers explain a topic or train the students to do a certain 

behavior. Along with Lughati tablets, the teachers in this study used other teaching aids to 

teach the students Arabic phonics. Examples are the flash cards, pictures, smart board, 3D 

objects, computers and worksheets. 
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3.2.2 Focus Group Interview 

The focus group consisted of the 4 teachers supervising the SEND students and the IT 

supervisor. The interview was in the IT supervisor’s office and all the teachers gathered in a 

circle around the researcher. Before starting, the researcher gave a brief overview on the 

purpose of the research and collected the teachers’ consents on their willingness to participate. 

The researcher then asked open-ended questions and guided the sequence of the interview. 

During the interview, the researcher noticed that some participants were less proactive in the 

discussions than the others and asked them to share their views. The interview was audio 

recorded, transcribed and translated by the researcher.  

 

There were 5 main topics discussed in the interview: training on using Lughati tablets, using 

Lughati tablets as AT in SCHS, using Lughati tablets to teach reading skills to SEND students, 

challenges in using Lughati tablets with SEND students and Teachers’ recommendations. 

 

3.2.3 Educational Supervisor Interview 

The researcher conducted an interview with the educational supervisor after the conclusion of 

the research period in September 2019. The main objectives of the interview were to review 

the teachers’ responses in the focus group interview and review the progress of the SEND 

students observed during the study. Also, the educational supervisor discussed the SEND 

students’ pre and post results and their Individual Educational Plans. She also provided her 

recommendations and future work plans. The interview was audio recorded, transcribed and 

translated by the researcher.  
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3.3 Research Design 

The research design of this study is an amalgamation between the quantitative and qualitative 

methods. In particular, the quantitative method spots the light on the ability of the SEND 

students to perform certain allocated tasks within the specified research period whereas the 

qualitative method seeks to probe the teachers’ experiences using Lughati tablets in teaching 

Arabic reading skills. 

 

The 3 main instruments used are the SEND students’ assessments, the focus group interview 

and the educational supervisor interview.  

 

3.3.1 Validity and Reliability of the Research Method 

According to Gibbs (2007), the validity of the research method and results are associated with 

all the procedures that ensure the accuracy of the research tools and findings whereas the 

reliability depends on the consistency of the researcher’s method and findings with other 

researchers in the same field.  

 

To ensure the validity of the research methods and results, the researcher employed the 

triangulation method (Creswell 2009) of combining different streams of data: the SEND 

students’ assessments, the teachers’ interview and the educational supervisor interview.  

 

Moreover, the educational supervisor and the IT supervisor were the main contributors in 

selecting the sample of students, selecting the tasks and designing the evaluation criteria. The 

educational supervisor integrated the research objectives into the teachers’ lesson plans and 

supervised the students’ and teachers’ progress throughout the study period. Thus, the 

researcher minimized the interaction with the participants to neglect the biases that can rise 

from the researcher’s observation. Also, since the educational supervisor is more experienced 
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in the field and has a better understanding of the cases of disabilities in SCHS, her involvement 

and decisions during the selection process places more validity to the data collected.   

 

In addition, the researcher reviewed the responses of the focus group and the pre and post 

results of the SEND students with the educational supervisor as a method of member checking 

(Creswell 2009) to eliminate the bias of the researcher presence during the focus group 

interview. 

 

On the other hand, the reliability of the research tools -such as the tasks allocated to test the 

students’ reading skills- corroborated with the methods used in the literature. This will be 

further elaborated in the results and discussion section. 

 

3.3.2 Research Flowchart  

Figure 17 shows the research flowchart and the important building blocks of the research 

design. 
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Figure 17: Research Flowchart 
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3.4 Ethical Considerations 

3.4.1 Gaining Access  

To carry out the study, the researcher sought out approval from SCHS to gain access in order 

to communicate with the participants and conduct the tests and interviews with them. Also, the 

researcher asked approval from her employer to allow her to leave work on certain days of the 

week to conduct her study. Appendix C contains the official SCHS contract that the researcher 

signed at the beginning of the study on October 22, 2018 and the university letters to the 

researcher’s employer and SCHS explaining the role of the researcher in the study.  

 

3.4.2 Participants Data 

The researcher conveyed the purpose of the study to the participants and asked their approvals 

in taking part in the research. The researcher informed the teachers and supervisors that their 

participation is voluntary and that their identities will be concealed to ensure the confidentiality 

of their data. Participants signed agreement forms prior to their participation. Appendix D 

contains the consent forms.  

 

3.5 Summary 

In conclusion, this chapter has a significant importance in sculpting the research as well as 

identifying the research approaches, tools and key players in order to examine the research 

questions. After selecting the methodology and research tools, the researcher collected the raw 

data from the participants, classified the data and then carried out the data analysis. The next 

chapter will discuss the results that were derived after the data collection.  
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 

 

“You may never know what results come of your actions, but if you do nothing, there 

will be no results.” ― Mahatma Gandhi 
 

 

4.1 SEND Students Pre and Post Evaluations 

To conceal the identities of the SEND students in the study, the researcher used alphabets to 

identify the sample of students. Table 5 shows the SEND students with their respective ages 

and disabilities.   

 

 

The SEND students were evaluated using the 21 criteria in table 4 mentioned in Chapter 3. The 

evaluation took place during 2 periods: January and June 2019. In the first term of the study, 

the students were trained on essential tasks that are related to their ability to use the Lughati 

tablets, selecting the educational program related to their tasks, selecting shapes and colors, 

listening to stories and navigating several programs within the Horouf application (Lughati 

tablet). Prior to the evaluation, the SEND students were trained by their supervising teachers 

Student Age Type of Disability 

A 
9 Down syndrome  

B 
7 Down syndrome 

C 
6 Down syndrome 

D 
9 Down syndrome 

E 
9 Down syndrome 

F 
7 Down syndrome 

G 
10 Cerebral palsy 

H 
8 Mild intellectual disability 

I 
10 Borderline intellectual functioning 

J 
7 Borderline intellectual functioning 

Table 5: SEND Students' Demographics 
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on these tasks. Each student spent minimum of 30 minutes using Horouf application in their 

Lughati tablets. All SEND students (n=10) were able to achieve the tasks in their first 

evaluation which means all SEND students successfully completed the first 14 essential tasks 

before moving on to the next training phase for criteria 15 to 21 which are mainly related to 

their reading skills. 

 

Table 6 shows the SEND students’ ability to achieve the tasks during their evaluation period 

in June 2019. The boxes which are crossed “X” indicate that the SEND student was not able to 

successfully achieve the desired learning objective during the training period. The training on 

these tasks took place between January and June.  

 

 

60% of the students (n=6) were able to successfully achieve all their learning objectives in the 

second evaluation phase. Only 4 students were unable to achieve the tasks related to phonics 

N 
Criteria (Assessed in 

June 2019)  
A B C D E F G H I J 

15 

The student is capable of selecting 

the correct consonant and vowel 

marks and placing them on the 

letters of the assigned words on the 

tablet 

     
    

          

16 
The student is capable of selecting 

the correct long vowels to 

complete the word   
    

    
          

17 
The student is capable of 

constructing a word from letters 
  

                  

18 

The student is capable of choosing 

the images that starts with the 

assigned letter from the letters’ 

train 

                    

19 
The student is capable of splitting 

the word into syllables 
  

      
  

    
  

    

20 

The student is capable of choosing 

the correct box to disclose the 

image that matches the assigned 

image (memory game) 

                    

21 
The student is capable of free-

drawing using the tablet 
                    

Table 6: SEND Students' Performance in Second Assessment 
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and phonemic awareness. The tasks that were not attained by these students were 15, 16, 17 

and 19 (refer to table 6). According to the results, the criteria which were harder to achieve 

were the ability to select a long vowel to complete a word and splitting a word into syllables.  

The criterion with the least number of crosses or unachieved tasks was the students’ ability to 

construct a word from a letter.  

 

The results also revealed that the disabilities that showed lower scores in terms of achieving 

tasks were the down syndrome and mild intellectual disability whereas the cerebral palsy and 

borderline intellectual functioning managed to fulfill all criteria.  

 

Despite these outcomes, the results are statistically insignificant because the data collected do 

not reflect any factors that are correlated and there is no strong evidence for the variance in the 

results. Evaluation outcomes do not impose that low scores are dependent on a specific 

disability or a particular age. For example, for the SEND students diagnosed with down 

syndrome showed various results that are not dependent on their ages. Students B, C and F 

were younger than the other SEND students with down syndrome and got better results than 

students A, D and E. Moreover, student G diagnosed with cerebral palsy was performing well 

in all intellectual activities because his type of cerebral palsy only impaired his physical 

capabilities. Student G was capable of verbal expression which enabled him to learn, train and 

achieve tasks better than the others diagnosed with cerebral palsy.  

 

Due to the specialized learning objectives and Individual Educational Plans for each SEND 

student, the researcher refrained from comparing the results of the pre and post evaluation 

between the SEND students since it would not have a significant impact on the research 

outcomes. However, the evaluations were good indicators of the SEND students’ milestones 

in a specific period of time and gave the supervising teachers an opportunity to understand the 
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learning needs for each student and the areas where they require to focus more on. The second 

evaluation also indicated that some phonics and phonemic awareness tasks require more time 

to learn, train and grasp such as splitting the words into syllables and selecting a long vowel to 

complete a word. If given more time and training, some of the SEND students who were not 

able to achieve a criterion might gain the required skills to tackle these tasks. In addition, the 

criteria used in this research were the first evaluation method used with the SEND students 

using Lughati tablets in SCHS, therefore the evaluation added value in terms of giving the 

teachers a road map to know which activities to give their SEND students to improve a certain 

reading skill like phonics.  

 

Since the SEND students’ pre and post evaluations are not indicative on their own, the 

researcher added more depth to the research by probing the responses of the focus group and 

the educational supervisor.  

 

4.2 Focus Group Interview  

The researcher grouped similar open-ended responses into thematic categories (Dey 1998) in 

order to better analyze the results. The main themes prevalent in the teachers’ and IT 

supervisor’s responses are discussed in the subsections below. 

 

4.2.1 Training on Using Lughati Tablets 

“We were provided with personal Lughati tablets before starting Lughati initiative in SCHS, 

therefore we had the opportunity to review Horouf application and have a close glimpse of the 

programs.” 

 

“Having personal Lughati tablets allowed us to align the appropriate programs in Horouf 

application with the learning requirements of our SEND students.” 
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“As an IT supervisor, I provided technical help and was responsible for maintaining the tablets 

and carrying out the application updates. I was also helping the teachers with the tablets by 

conducting workshops in SCHS.” 

 

“Lughati website contains tutorials that are very beneficial to the teachers” 

 

“Lughati tablets are very easy to use like any other tablet we use in our daily lives ... learning 

how to use Horouf application can be easily acquired by just surfing the application and trying 

it out ... it doesn’t require a lot of training” 

 

4.2.2 Using Lughati Tablets as AT in SCHS 

“Lughati tablets are very easy to handle. My students can easily carry them around and can 

open the tablets by themselves” 

 

“Lughati tablets are protected with a purple cover that has a base. The tablets can be easily 

placed on the table and supported by the base so that the SEND students can use the tablets 

while they are upwards. Also, the tablet’s cover protects the tablet from damages.” 

 

“SEND students enjoy using Lughati tablets because they have multiple ways to learn .. they 

can access videos, stories, games, songs, puzzles and engage in several activities like coloring, 

matching and free drawing”. 

 

“Lughati tablets are very engaging and motivating for SEND students because of the sound 

and animation. SEND students enjoy using the Lughati tablet as a part of their lesson as well 

as to play and have fun” 



  58 

 

“The best feature for me is the ability of SEND students to record their voices and then listen 

to themselves pronouncing the letters when they read in Lughati tablets.” 

 

“For me, I really like the feedback feature where students can know if they answered correctly 

or if their answers were wrong. The Lughati application [Horouf application] uses prompting 

features such as thumbs up and sounds when a student answers correctly which makes learning 

enjoyable. Our SEND students can learn by trial and error and become independent learners.” 

 

“Lughati tablets improves the SEND students’ independency when using the tablets since they 

are easy to use and a lot of our students already know how to use tablets at home so they are 

already exposed to the tablets in their daily lives. Horouf application is easy to use by students 

and teachers and can enable students to explore and learn on their own.” 

 

“For SEND students with difficulty in physical movements, using Lughati tablets helped them 

write using the tip of their fingers” 

 

“I often use Lughati tablets as a positive reinforcer for good behaviors in the classroom. When 

SEND students show positive attitude in the classroom or good performance, I allow them to 

use the tablets for longer periods of time or in their free time.” 

 

4.2.3 Using Lughati Tablets to Teach Reading Skills to SEND Students  

“I was able to link my SEND students’ reading objectives with the Lughati application [Horouf 

application]. I sometimes align the use of the Lughati tablets to the reading objectives of the 

students and sometimes allow them to use the Lughati tablets freely and choose their own fun 

activities.” 
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“Lughati tablets primary focus is to teach the Arabic language to young children. There are 

several applications that are very helpful when it comes to teaching Arabic reading skills such 

as segmenting the words, putting consonants and vowels on the words, recognizing the sounds 

of the letters and games.” 

 

“For the SEND students enrolled in the academic classes, we make sure that they use Lughati 

tablets at least 30 minutes per day to consolidate the lessons we teach. We use the Lughati 

tablets in addition to the smart boards, letters and words cards, ministry books, workshops, 

competitions, and stories.” 

 

“Lughati tablets became one of the ways I use when teaching my SEND students reading skills. 

There are several techniques I use when teaching reading. First, we concentrate on visual 

words. Second, SEND students memorize a word and its picture. Then they learn words that 

are visible in their surroundings such as door, window and car. I also use Lughati tablets to 

further strengthen their ability to recognize words and their respective pictures especially in 

stories and games” 

 

“My SEND students always enjoy the games on Lughati tablets that are related to phonics and 

phonemic awareness. They particularly like the family letter train when they select pictures 

that start with a specific letter and place them on the train. Also, they like the game where the 

character keeps running and the student has to catch the letters by tapping on the tablet. These 

games are interactive as well as beneficial for learning letters and their corresponding sounds”  

 

“When using Lughati tablets, I like how my SEND students can repeat the exercises in order 

to grasp the concepts related to phonics and letters’ identification. They can use the tablets to 
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learn how to write the letters, pronounce the letters with the correct consonants and play 

language games.” 

 

4.2.4 Challenges in Using Lughati Tablets with SEND Students 

“Lughati tablets are designed for students with certain levels of capabilities and who are 

normally enrolled in regular education schools. Not all SEND students are capable of using 

Lughati tablets because it is not tailored to their needs. The Lughati tablets are great and have 

a lot of various learning tools but it becomes challenging when we use it with SEND students 

because of their different learning objectives and capabilities. For some SEND students, 

Lughati tablets are very suitable but for others Lughati tablets are very advanced for their 

learning needs.” 

 

“SEND students enrolled in the academic classes are the main students benefiting from the 

Lughati tablets. Other SENR students find using Lughati tablets very challenging.”  

 

“There are limited number of practice words in Lughati tablets and teachers can’t add 

additional words which are related to the SEND students’ curriculum. For example, for the 

words’ segmentation exercise, there are only 4-5 words that students can use to practice 

splitting words into syllables. Therefore, some SEND students become so familiarized with the 

practice exercises and it becomes like a routine task for them.” 

 

“The Wi-Fi connection is slow which makes the use of the tablets very time-consuming since 

it connects to the internet to carry updates on the programs. The updates can make the tablets 

malfunction for several weeks which slows down the teachers’ progress.”  
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Figure 18 describes the 2 challenges discussed by the teacher above. 

 

 

 

 

 

 

 

“Some SEND students might get distracted from the teachers’ instructions or move to different 

programs which causes some delay in the teaching process. Some get very attached to a certain 

exercise and don’t want to move to other exercises. Some don’t want to return the tablet back 

to the teacher at the end of the session.” 

 

4.2.5 Teachers’ Recommendations  

“Currently, it is not permissible to download external applications on Lughati tablets from 

Google Play. We can only use Horouf application which is already downloaded on Lughati 

tablets. There are numerous educational applications that can be downloaded on Lughati tablets 

from Google Play which can be very beneficial to the SEND students and can improve their 

learning with the tablet.” 

 

“The stories in Lughati application [Horouf application] are a bit advanced for SEND students 

because they are long and deal with multiple topics. It would be better to have shorter versions 

of the stories with a single topic so that the SEND students can comprehend these stories.” 

 

“I recommend establishing a channel of communication between teachers in SCHS and the 

designers of the Horouf application so that we provide our inputs and share our areas of 

Figure 18: Update and Wi-Fi Challenges 
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concerns. We can also let them understand our SEND students’ learning objectives in order to 

further improve the current application and make it accessible by all SEND students.” 

 

“I recommend that the phonics and reading exercises such as letter segmentation have several 

levels of complexity so that the students start from easy words and advance to harder ones. 

Also, as teachers we would like to have the option to add our own words that are in the students’ 

curriculum and when the students are capable of reading, splitting and constructing the words 

we add another set of words.” 

 

“The Lughati tablet is a great tool to learn the Arabic language as well as learning colors and 

shapes. It would be great if Lughati tablets also have some activities related to numbers and 

counting skills.” 

 

4.3 Educational Supervisor Interview 

The researcher conducted an interview with the educational supervisor after collecting the 

SEND students’ evaluation and the supervising teachers’ inputs. During the interview, the 

researcher and the educational supervisor reviewed the results and discussed the main themes 

in the research. Below are the key areas of discussion.  

 

4.3.1 SEND Students’ Results and Progress 

The educational supervisor pointed out that “for the same type of disability, the SEND students 

vary in their capabilities therefore it becomes difficult to compare the students’ reading 

capabilities without referring to their Individual Educational Plans. We have several students 

who are diagnosed with cerebral palsy, some of them are affected by not being able to 

physically move but their brains function in the same way students with no learning disability 

function, therefore their comprehension and reading skills are advanced and they can score 
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high scores in reading tests. On the other hand, we have other SEND students with cerebral 

palsy who are not able to read and comprehend.” 

 

She stated that “for each SEND student, their perceptual, emotional and motor learning 

capabilities vary which affect the SEND students’ aptitude to learn reading skills even among 

students with the same disability.”  

 

Moreover, she highlighted that “the reading skills of the SEND students does not depend on 

their ages; you can see students younger in age scoring higher than the students who are older 

than them. This is normal since they vary in their learning capabilities. It is difficult to assess 

students according to their type of disabilities and ages.” 

 

Regarding the impact of using Lughati tablets in SCHS she stated that “students with low IQ 

or borderline intellectual functioning are the students with the greatest advantage from the 

Lughati tablets that is why I focused on integrating the tablets into their Individual Educational 

Plans as assistive tools in learning the Arabic letters and phonics more than the other students. 

We worked closely with the SEND students with borderline intellectual functioning disability 

in order to help them overcome their disability. We used Lughati tablets to assist them in 

learning the Arabic language and train them till they managed to improve their reading skills. 

In this study, we selected 2 students with borderline intellectual functioning disability: students 

I and J. I and J were able after the training on Lughati tablets to read on their own and are 

capable of reading new words which are not there in Lughati tablets. This year [Sep 2019 – 

new academic year], they are enrolled in regular education schools after assessing their 

capabilities and assigning them to the appropriate schools and grades. I will go for some school 

visits to see their progress at various times this semester.” 
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When talking about the shortfalls of using Lughati tablets with SEND students, the educational 

supervisor mentioned that “the shortfalls we faced is not because of the Lughati tablet but it is 

because the Lughati application [Horouf application] is not designed for SEND students. 

Currently, the targeted users of Lughati tablets are students in the regular education schools 

but we hope that there can be some ways of introducing features that are suitable for SEND 

students such as short stories, practice exercises aligned with our students’ goals and the ability 

to vary the level of complexity of exercises according to the students’ capabilities.” 

 

4.3.2 SEND Students’ Individual Educational Plans 

The researcher saw samples of the SEND students’ Individual Educational Plans. Then the 

researcher and the educational supervisor discussed how the Lughati tablets align with most of 

the SEND students’ objectives. Examples of the outcomes required from SEND students are: 

student can identify similar sounds at the beginning of the words, student can identify different 

sounds at the beginning of the words, student can name the letters when the letters are presented 

to them, student can identify common words and can read them, student can read words in a 

sentence, student can identify colors and shapes, student can point to specific pictures and 

student can paint and color. The educational supervisor said “ as you can see, the Lughati 

tablets have the potential of helping us a lot in these areas and it would be very beneficial if we 

can reach out to the designers of Lughati tablets to inform them about how to make Lughati 

tablets better by adding functions like counting and numbers and adding levels for learning 

reading skills.” 

 

The educational supervisor also pointed out that “the SEND students’ progress is monitored so 

that their assigned tasks are modified in accordance to their learning development. For 

example, the SEND students who achieved all assigned tasks in Lughati tablets are given other 

advanced tasks in the Lughati tablets for example after learning phonics, students can then 
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move on to grammar exercises on the tablets and so on. If students managed to achieve all of 

the exercises in the Lughati tablets, then we no longer add the Lughati tablet in their Individual 

Educational Plan. SEND students who are older than 10 years old are transferred to another 

SCHS branch for older students.” 

 

4.3.3 Supervising teachers’ Inputs 

The educational supervisor went over the teachers’ responses and was in consensus with all of 

their responses. She also added that “one of the areas that can be beneficial for improving the 

process of learning with the Lughati tablets is the capability of linking all the students’ tablets 

with the teacher’s tablet which enables the teacher to control the flow of her lesson, track the 

students’ progress and keep the students focused on a certain activity. It also promotes group 

learning and social interaction because multiple students with similar learning objectives can 

be placed into groups and can work together on certain activities. Currently, each SEND 

student works on his/her own tablet and might occasionally drift away from their intended 

tasks.” She gave an example that “the SCHS students enrolled in the academic curriculum or 

students who have the ability to read and write are placed in a separate classroom and the 

feature of linking their tablets with the teacher’s tablet is of great benefit for them.” 

 

4.3.4 Supervising Teachers and their Training 

When asked about the teachers’ educational background and their training on Lughati tablets, 

the educational supervisor stated that “teachers in SCHS have their bachelors in various 

concentrations. Most of them have a degree in the education, special education, psychology 

and sociology specializations with very few teachers who are not from these backgrounds. All 

of the teachers joining SCHS enroll in a training program tailored for teaching SEND students. 

Teachers are supported by lectures, workshops, assisting books, assisting tools and the 
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mentorship of an educational supervisor. Lughati tablets did not require a lot of training since 

they are easy to use and teachers were already aware of Arabic phonics and reading skills.” 

 

4.3.5 Areas of Improvements and Future Plans 

The educational supervisor highlighted 2 areas where she will work on improving; “for the 

next year, I am planning to improve the SEND students’ evaluation form since this is the first 

time we design an evaluation tool for our SEND students that tracks their learning using 

Lughati tablets. I will add more details to the evaluation form and ask teachers for their inputs. 

Also, since teachers are becoming more and more experienced on using Lughati tablets we are 

planning to improve the integration of ICT in our classrooms and look for areas of development 

in engaging students in several technological tools during their class.” 

 

4.4 Discussion of Results  

This study intends to explore if Lughati tablets are suitable to be used as AT to improve 

students’ Arabic reading skills. In addition, the researcher anticipated to probe the appetite of 

teachers using Lughati tablets and share their recommendations. There were 3 main streams of 

data collected: SEND students’ evaluation, focus group interview and the educational 

supervisor interview.  

 

The SEND students’ performance in this study did not depend on their type of disabilities or 

their ages. Their tasks and performances depended on their Individual Educational Plan. This 

result corroborates with Houston and Torgesen (2004) and Blachburn (2018) studies where 

they pointed out that SEND students’ performances are not related to their disabilities and ages. 

It also agrees with Coulon’s (2015) findings that a certain AT can be beneficial for one student 

and not for the other even with the same disability. Coulon (2015) highlighted the importance 
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of acknowledging the individual needs of the SEND students in order to select the appropriate 

AT and design a unique learning plan for each SEND student.  

 

According to the SEND students’ results in this study, the down syndrome students were 

finding difficulties in the tasks that involve putting correct consonants and vowel marks, 

constructing words and splitting syllables. This corroborates with Verucci, Menghini and 

Vicari (2006) results where they highlighted that the down syndrome students in their study 

struggled with syllable segmentation and tasks that demand high phonological skills. On the 

other hand, all the down syndrome students in this study were able to perform tasks that 

involved images and visual strengths. This aligns with Abu Khadra’s (2013) findings where 

she emphasized that the down syndrome students in her study benefited from visual tasks. 

 

The student diagnosed with mild intellectual disability in this study was able to achieve all 

tasks except splitting words into syllables which might indicate that a student with this type of 

disability might be capable of grasping reading skills in the same context as the typically 

developing children. This result agrees with Allor et al. (2009). The researcher speculates that 

giving the student more time to train on splitting words might enable him to achieve the task. 

 

The cerebral palsy and borderline intellectual functioning students in this study were all 

capable of achieving all tasks on the Lughati tablets. This might indicate that some students 

with cerebral palsy and borderline intellectual functioning can achieve high reading scores 

compared to the other disabilities. This is also in agreement with the studies discussed in the 

literature (Critten, Messer & Sheehy 2019; Gillies 2017) which highlighted that some cerebral 

palsy and borderline students were able to score within the normal range.  
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Moreover, according to the educational supervisor’s input, the borderline intellectual 

functioning disability students had the greatest advantage of using Lughati tablets. The 2 SEND 

students in this study I and J are the only SEND students who were capable after the training 

to read on their own either on the Lughati tablet or hardcover stories. The researcher speculates 

that the Lughati tablets can be considered as effective AT in the treatment programs of SEND 

students with borderline intellectual functioning. 

 

The teachers’ responses regarding the design and usability of Lughati tablets were in 

congruence with the UDL framework (Wehmeyer 2006). The teachers expressed that the 

Lughati tablets offered multiple ways of representing the contents like video/audio features and 

ability of recording the voice of SEND students. Also, Lughati tablets offered multiple features 

that indicate the students’ progress like the prompting features and multiple ways of engaging 

and motivating the students. Teachers also gave positive feedback regarding the flexibility, the 

ease of use, the appropriate size of tablets and accessible storing compartments which also 

agree with the requirements of AT devices mentioned in Alnahdi’s (2014) study. 

 

In accordance with Rogoff (2003) and Fleer (2010), the educational supervisor in this study 

highlighted the importance of creating cooperative learning settings for SEND students where 

groups of students can work together using Lughati tablets. Several studies also revealed the 

role of AT in boosting the SEND students’ confidence and independency (Parette et al. 2009). 

Teachers in this study also reverberated this topic and shared their views on how Lughati tablets 

helped their SEND students in becoming independent learners. Furthermore, the teachers 

echoed their consents on the role of Lughati tablets in motivating and engaging the students in 

the learning process. This finding is similar to Almekhalfi and Tibi’s (2012) result where they 

revealed that the SEND students in their study were more motivated and engaged when using 

AT. 
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Unlike the teachers’ responses in the literature review regarding the necessity of training on 

AT (Edyburn 2006), the teachers in this study stated that the Lughati tablets are very easy to 

use in teaching and they received adequate guidance from the educational supervisor to map 

the use of Lughati tablets to their SEND students’ needs.   

 

Finally, there is a consensus among the literature and this study that there is a need to tailor the 

AT devices to the SEND needs especially when it comes to teaching Arabic reading skills 

(Almekhalfi & Tibi’s 2012). As stated by the teachers and educational supervisor of this study, 

the Lughati tablet is not designed for SEND students and only a specific group of SEND 

students can benefit from using these tablets. The researcher believes that this area is worth 

spotting the lights on since there is room for improvements. 

 

4.5 Limitations 

There are several constrains related to the design and methodology of this study that could 

affect the interpretation of the results. These limitations are important to highlight in order to 

extract opportunities for future improvements.  

 

This study is limited to the use of Lughati tablets by SEND students in SCHS and aims to 

explore the impact of using these tablets in learning the Arabic language. The total number of 

participants in this study is 16 participants from which 10 are the SEND students. The SEND 

student sample contained multiple types of disabilities and ages and each student had a unique 

Individual Educational Plan. The small sample size and all of these variant factors imply that 

it is difficult to generalize the results to a larger population or derive significant relationships 

from the data. 
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The selection process of SEND students conducted before the study might have eliminated 

other SEND students who might show diverse results other than the results collected from this 

study. Moreover, each group of SEND students were supervised by different teachers during 

the study period. Teachers might have various levels of knowledge about teaching Arabic 

reading skills as well as various levels of skills when dealing with technology and tablets.  

 

Although the reading tasks in Lughati tablets and the evaluation criteria were the same for the 

SEND students in the study, the SEND students were exposed to different types of teaching 

aids along with the Lughati tablets such as the word cards and smart boards. Also, the students 

used Lughati tablets at different time durations according to their learning plans.  

 

Furthermore, the training on the Arabic reading skills in Lughati tablets was done in a period 

of approximately 5 months. By extending this duration, some SEND students who were not 

able to achieve a certain task might be able to do so given adequate training time.  

 

Also, the evaluation criteria used in this study was designed for the first time in order to identify 

some Arabic reading skills such as phonics and phonemic awareness. There were no similar 

forms designed in the past to build on past experiences.  

 

Finally, most of the research reviewed in the literature in the area of AT and students with 

disabilities were more anecdotal than empirical. This is the case with this study too. Coulon 

(2015) stated that the reason why research in the area of AT and students with disabilities are 

mainly anecdotal is due to the small specialized sample size as well as the broad research 

statements and the lack of practical evidence.  
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4.6 Summary 

In conclusion, this section unveiled fruitful findings that the researcher collected during the 

period of the study. The researcher then discussed the findings in the light of previous research 

done in similar fields. There was an agreement between the findings of this study and the 

literature review in most of the topics discussed. Finally, the researcher stated the inevitable 

limitations of the study and their consequences on the validity of the results.  
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CHAPTER FIVE 

CONCLUSION 

 
 “A great accomplishment shouldn’t be the end of the road, just the starting point for 

the next leap forward.”— Harvey MacKay 

 

 

5.1 Conclusion 

This study aims to bridge the gap in the literature particularly in the area of teaching Arabic 

reading skills to SEND students using AT. There are very few case studies conducted in the 

UAE as well as in the Arab world that targets this field of research and the researcher intended 

to enrich this area by delving into the literature and exploring new initiatives in the UAE. The 

Lughati tablets were introduced to SEND students for the first time in SCHS. These tablets 

were used as assistive teaching aids and integrated into the SEND students’ Individual 

Educational Plans in accordance with their learning needs which were mainly focused on 

phonics, phonemic awareness, shapes and colors. There were three main streams of data 

collected to investigate the impact of Lughati tablets in SCHS: SEND students’ evaluation that 

took place in January and June 2019, an interview with the teachers and IT supervisor and an 

interview with the educational supervisor.   

 

Although the SEND students’ evaluations did not unveil statistically significant data due to the 

differences in the SEND students’ capabilities, the research was fruitful because it created a 

platform for teachers to mark their students’ millstones and observe the progress of their 

students in a specific period of time. Moreover, the research conveyed that the borderline 

intellectual functioning and cerebral palsy students showed meaningful learning progress. 

However, for the down syndrome students, the Lughati tablet tasks might require high level of 

phonological processing that they might not be capable of achieving. The down syndrome 

students were able to perform all visual related tasks which might imply that teachers could 

select the Lughati tasks which are less phonologically demanding and more visual based for 
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these students. For the mild intellectual disabilities, the students might require extra training 

time and more comprehensive and explicit reading instruction to help them progress. It might 

also beneficial if teachers could train these students on one task at a time.  

 

Overall, the Lughati tablets seem to be worth investing for the disabilities investigated in this 

study however, each type of disability requires certain types of teaching techniques along with 

Lughati tablets in order to help students learn reading. Also, it is not implied from this study 

that these students will be able to read on their own or achieve reading scores in the normal 

range even after using Lughati tablets.  

 

One of the major findings that the researcher anticipates nourishing in the future is integrating 

Lughati tablets in the learning process of borderline intellectual functioning students who are 

not properly diagnosed in regular education schools.  

 

Furthermore, the focus group and the educational supervisor provided positive feedback and 

showed willingness to use Lughati tablets as an assisting aid to teach Arabic reading skills to 

SEND students. However, all of them emphasized on the paramount importance of tailoring 

the Lughati tablets to the SEND students’ capabilities and allowing these tablets to become 

accessible for more SEND students who have lower reading abilities than their peers enrolled 

in the academic curriculum. This improvement in Lughati tablets design can be attained by 

establishing a communication channel between the teachers in SCHS and the designers of the 

application where teachers can share their concerns and recommendations. An interesting area 

of improvement is adding the ability to link the teachers’ tablets with the SEND students tablets 

to promote collaborative learning between the students working on the same exercises and 

allowing students to socially interact with each other. 
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Finally, although the findings of this study correlated with most of the studies mentioned in the 

literature, this study is the first building block in an attempt to envisage the multitude learning 

possibilities and numerous opportunities the AT can offer to SEND students. There are still 

unchartered areas to be explored in this enthusing field of education and there is room for 

further advancements by people from several specializations such as programming, 

engineering, special education, language studies and much more.     

 

5.2 Suggestions for further research  

This thesis encompassed a small portion of research in the area of using AT to promote Arabic 

reading skills to SEND students in SCHS. There are ample suggestions to widen the scope of 

the research and refine it to explore better approaches in terms of the type of research tools, the 

methodology and the sample of participants.  

 

For further research, the study may include linguists to review the Lughati program and assess 

the depth and complexity of the language exercises such as the word segmentation, putting 

consonants on letters, constructing words from letters and the letter train. It would be 

interesting to map these exercises to linguistic theories to see if these exercises are effective in 

teaching the Arabic reading skills. Also, further research may include adopting teaching 

strategies that are aligned with the NRP components of reading instruction and the theories of 

reading discussed in the literature.  

 

Due to limited time and restricted access, the research was done to a small sample during an 

approximately one-year timeframe. It would be of great benefit to track the progress of the 

SEND students across a longer timeframe specifically before introducing Lughati tablets to 

them, during the use of Lughati tablets and after the completion of all assigned tasks in the 

tablets. There were two students from this study who were able to enroll in regular education 
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schools. An interesting future research project would be studying the progress of these students 

in their new school environments especially if these schools use Lughati tablets or similar ATs 

which focus on facilitating the process of learning the Arabic language. Also, researchers could 

further enrich the study by comparing the learning progress and reading capabilities of SEND 

students in several centers and institutes in the UAE. 

 

Finally, researching about the effect of collaborative learning and group work while using AT 

for SEND students is a compelling area of research since it opens the door for further insights 

of how different individuals with similar learning objects but different disabilities work and 

interact together in the same environment.  

 

5.3 Personal Reflections 

Looking back at the journey of writing my thesis, I always remember the moment where I 

decided to continue my master’s studies in the field of education and the startled reactions of 

my family and colleagues. I recall the day I walked into my first class looking at the educators 

and teachers around me and saying to myself what have you done.  

 

Coming from an engineering background and working in the space industry, I would have 

never imagined going through the experience of exploring the educational system in the UAE 

particularly in the area of special education.  

 

This experience opened my eyes to the possibilities of amalgamating several professions in 

order to elevate the status of the education in my country. I believe that there is a space for 

creativity and innovation in education especially for engineers who are inspired to give back 

to their society. By observing the SEND students and the use of AT in SCHS, I managed to 

draw an overall picture of how engineers can bring advances through new technologies that 
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can facilitate the learning of SEND students. I feel that I had memorable experiences in the 

journey of writing this thesis which are not necessarily noted in this document but will always 

remain cherished in my heart.     

 

If there is one thing that I learnt from this remarkable experience is that each SEND student is 

very unique. Creating one research tool that can assess all SEND students’ capabilities even 

those with the same disability and age is a very complex task. It is as if each SEND student has 

his/her own world with its distinctive rules and boundaries which we have to explore separately 

to get a glimpse of their worlds. In an attempt to convey the voices of the SEND students who 

participated in this thesis, they would like to say: 

 

“This is Me…This is my World” 
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Appendix A:  

Examples of activities related to assessing phonemic awareness arranged according to 

the difficulty of the tasks (Catts and Kamhi 2005). 
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SEND Students’ Individual Educational Plan Rubric Sample. 
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