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Abstract 
Background: This study examined the effectiveness of digital books in im-
proving reading and reading comprehension among seventh-grade Arab stu-
dents who have been defined as having difficulty reading. Method: This study 
sampled 120 students. Sixty students studied Arabic using a digital book, and 
sixty students at another school studied the same material in a printed ver-
sion. The students are Arabic-speakers and are considered poor readers. The 
study population were located at the beginning of the school year based on 
the results of the AMIT assessment (a tool for mapping students’ ability in 
reading comprehension) in order to test the effectiveness of digital books on 
strengthening reading skills and comprehension. This study examined stu-
dents in Arabic. The students were administered a test of reading and reading 
comprehension using digital texts. Results: The study indicated that using 
digital books did indeed improve reading comprehension skills in Arabic (in 
all dimensions of understanding) among Arab students struggling to read. On 
the other hand, the use of the digital books did not seem to affect reading ac-
curacy skills among these students. Conclusions: Learning Arabic via digital 
books can improve poor Arabic readers in Arabic. 
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1. Introduction 

This study will examine the effectiveness of digital books in improving reading 
and comprehension among seventh grade Arab students who struggle with 
reading and reading comprehension. 
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Now, at the beginning of the 21st century, we are in the midst of a digital rev-
olution, whose roots deepened during the last third of the 20th century. Its in-
fluence is evident in all areas of our lives. It impacts human behavior, lifestyle, 
and the ways in which people receive information. Given the rapid and ongoing 
development of digital technologies, students today must use a growing range of 
cognitive skills to perform tasks and solve problems in a digital environment. In 
the literature, these skills are called “digital literacy”. 

The Israeli educational system is eager to embrace and implement technolo-
gical developments in education because the new learning technologies greatly 
expand the potential for learning and possible learning styles, in both individual 
and collaborative learning. In recent years, schools in Israel have begun to em-
phasize the use of digital books as part of their educational programs in order to 
develop and strengthen a gamut of literacy skills and strategies for meaningful 
learning. 

Since the 2015-2016 school year, Israeli schools have been incorporating digi-
tal books as an integral part of the school curriculum. Digital books are used as 
tools to promote meaningful learning and more effective learning processes. 
Eshet (2012) found that the use of digital books promotes various types of lite-
racy required to process multichannel information, such as innovation and crea-
tivity, critical thinking and problem solving, and collaboration. Online and 
computerized learning environments make it possible to achieve the desired 
educational and academic goals. They also have the potential to effect substantial 
change in the teaching and learning processes in schools. In addition, integrating 
digital books into the curriculum facilitates the creation of a learning environ-
ment that will help students successfully acquire various learning skills (Eshet, 
2012). 

Today, there is an accelerated trend of converting learning materials from 
traditional textbooks, to an active and dynamic teaching-learning environ-
ment, in which teaching materials are made accessible as digital learning units 
for the benefit of both teacher and student. Hence the importance of this 
study, which aims to examine whether the use of digital books helps improve 
reading and reading comprehension among students struggling with the 
Arabic language. 

2. Literature Review 

Reading acquisition in Arabic 
Reading acquisition is a very challenging process for young learners, because 

the process requires the development of both psycho-linguistic and cognitive ab-
ilities (Taha, 2013). In every language, the acquisition of reading skills requires 
an understanding that the writing system, which is constructed of written units, 
represents spoken units. However, it is also important to learn the way in which 
these written units represent the phonological units (Bar-On, 2005). Reading 
and pronunciation processes in Arabic are influenced by its linguistic and or-
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thographic uniqueness (Taha, 2013). Reading is a complex process that includes 
phonological, orthographic, and syntactic development, and working memory 
skills (Abu-Rabia & Abu-Rahmoun, 2012). Since the spoken Arabic language is 
significantly different and distinct from the written one, this affects the phono-
logical representations among speakers of Arabic. Indeed, some attribute the de-
lay in the development of phonological awareness among Arab children, to the 
gap between the oral and written languages (Taha, 2013). 

A study conducted by Abu-Rabia & Siegel (2003) found that there is a definite 
link between the acquisition of reading skills and oral words by Arab students 
who studied in three languages (Arabic, Hebrew and English), and syntactic 
awareness skills in the three languages. Syntactic awareness is the ability to un-
derstand the basic grammatical structure of the language. Moreover, the study 
found that learning three languages is not detrimental to the students’ ability to 
acquire reading skills. In fact, it seems that learning three languages can benefit 
students in this regard. 

All cognitive models of reading, without exception, include the phonological, 
orthographic and semantic representations of words, in addition to the mapping 
system and the interactions that occur among these words (Cremer & Schoonen, 
2012; Duff, 2015; Hohenstein, 2013; Isakson & Spyridakis, 2003; Milin et al., 
2017; Perfetti & Stafura, 2014). The dual route approach deals with the effects of 
reciprocity and interactivity among various indices that are the foundation of 
reading, such as the effect of semantic knowledge on orthography and vice versa. 
In computer models based on the dual route approach, activating semantic 
knowledge is not necessary or, alternatively, it is necessary for the purpose of 
identifying words spoken out loud (Courteau et al., 2013; Duff, 2015; Cremer & 
Schoonen, 2012; Hohenstein, 2013). On the other hand, according to the trian-
gular demonstration model, it seems that semantic knowledge affects learning 
and the processing of the mapping that occurs between the written and spoken 
forms of words. To be more specific, semantic knowledge predicts the various 
reading processes (Courteau et al., 2013; Duff, 2015; Cremer & Schoonen, 2012; 
Milin, Divjak, & Baayen, 2017). However, the various experimental studies have 
almost neglected the fundamental nature of the various semantic representa-
tions. Moreover, they have neglected the way in which these representations af-
fect the reading of words and reading development in general. Language devel-
opment studies provide us with extremely important key insights to understand 
the processes of transition from reading done out loud (with effort) and profi-
cient, quiet reading (Cremer, 2013; Cremer & Schoonen, 2012; Duff, 2015; Isak-
son & Spyridakis, 2003; Hohenstein, 2013). 

Reading Comprehension 
The development of reading comprehension skills is the primary and ultimate 

goal of all reading acquisition processes. Not surprisingly a great many re-
searchers of various languages have engaged the topic of reading comprehension 
(Curinga, 2014a; Curinga, 2014b; Deacon, Kieffer, & Laroche, 2014; Kirby et al., 
2012). One of the most popular and common theories for understanding the 
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process of reading comprehension is the Simple View of Reading (SVR) Model. 
This model defines reading comprehension as a result of coding and listening 
comprehension. The model explains 70% - 83% of the variance in reading com-
prehension in English, in which the contribution of encoding and reading com-
prehension varies as a function of the readers’ level. The degree of orthographic 
transparency and a number of other characteristics of languages, affect reading 
comprehension in these languages. The conventional scholarly explanation for 
this is that reading acquisition in an opaque language (also known as a deep 
language) is far more challenging and difficult than reading acquisition in 
languages with a transparent orthography. This is because the ambiguity sur-
rounding the grapho-phonemic connections in languages with opaque and 
non-transparent orthography renders the task of encoding much slower, and 
therefore their contribution to reading comprehension is much slower (Asadi et 
al., 2016). 

Reading comprehension is an interactive and evolutionary process. It deals 
simultaneously with construction and extraction of the implications arising from 
the text (Asadi et al., 2016; Curinga, 2014a; Curinga, 2014b; Kirby et al., 2012). 
Therefore, there are at least two major ways by which we can assume that mor-
phological awareness can influence the process of reading comprehension (Deacon, 
Kieffer, & Laroche, 2014; Kieffer & Lesaux, 2008; Lam, 2009). First, the students’ 
knowledge of the words can significantly facilitate their understanding of texts 
that include morphologically complex words. In this context, morphological 
awareness is one aspect of what is called the “depth” of lexical knowledge, or 
wealth of knowledge about individual words (Asadi et al., 2016; Curinga, 2014a; 
Curinga, 2014b; Kieffer & Lesaux, 2008). In this case, understanding the mor-
phological connectivity can affect reading comprehension independently, i.e. 
without any connection to the vocabulary breadth that the learners possess (Cu-
ringa, 2014b; Deacon, Kieffer, & Laroche, 2014; Kieffer & Lesaux, 2008; Kirby et 
al., 2012). Second, the learners’ ability to dissect complete words on the mor-
phological level can result in an optimal and desirable situation in which they 
successfully learn new words. This process is the foundation for the students’ 
ability to understand texts (Kieffer & Lesaux, 2008). 

3. Key Factors in Reading Acquisition in Arabic 

Diglossia 
“Diglossia” is defined as a linguistic state in which two forms of the same lan-

guage are used in a particular society, side by side. There is a clear distinction 
between the language and its speakers, the separation of the social roles that each 
of the languages forms serve, and linguistic proximity between the two codes 
competing over the same language (Ferguson, 1959). Diglossia does not mean 
bilingualism, and there is a significant difference between these terms. Bilingual-
ism describes a linguistic situation in which two languages are used at the same 
time (Almosa, 2003). As stated, the Arabic language has two forms: a spoken 
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form (Alamia), and a written form (Alfosha) (Ferguson, 1959), which is bound 
to a broad scale system of very conservative and rigid rules. This is because it is 
the language of Muslims’ holy book, the Koran (Almosa, 2003). The written 
Arabic language is the standard form, while the dynamism that characterizes 
spoken Arabic creates a constantly growing gap between the two forms of Arabic 
(Maamouri, 1998). Hodges and Harris (Harris & Hodges, 1981) refer to the 
written language as “high”, and to the spoken language as “low”. Beyond the as-
pect of prestige, the differences between the two forms of the language involve 
the aspect of acquisition. While the spoken language is acquired in a natural 
way, since it is a native language, the standard language is taught as part of 
the school curriculum in the formal educational system. The individual learns 
the grammar of the spoken language without receiving explicit instruction. By 
contrast, the student studies the grammar of the written language intensively. 
There is also a functional difference between the two forms of the language 
(Ferguson, 1959). The spoken language is used in everyday routine discourse. 
The written form of the language is used for formal communication, such as 
correspondence with official institutions, the press, literature, and textbooks 
(Almosa, 2003). 

Given the diglossia that is very typical to the Arabic language, there seems to 
be a concrete for familiarization with the domain of phonological awareness 
while focusing on the differences between the language’s spoken and written 
forms (Saiegh-Haddad, 2003, 2004). The standard Arabic language has 28 con-
sonants and 6 vowels, 3 long and 3 short. Additionally, the standard language 
has four phonemes that do not appear in the dialect, and which children do 
not know before acquiring reading skills: The voiced inter-dental fricative (ذ); 
the voiceless inter-dental fricative (ث); the emphatic voiced inter-dental frica-
tive voice (ظ); and the sound (ق). Diglossia in Arabic creates the phenomenon 
of “lexical word pairs” in which there are two words, one in the spoken language 
and one in the standard language, that have the same meaning (Ferguson, 
1959). 

Ibrahim (2010) wondered whether the native Arabic speaker processes the li-
terary language as a second language, or whether he extends the lexicon of the 
language spoken used in everyday life to include also the words and linguistic 
rules that are at the base of classical Arabic. In other words, is the structural gap 
between the literary language and the spoken language a case of diglossia, or are 
we dealing with a phenomenon that extends into a state of bilingualism? To ad-
dress this question, He examined the psychological reality of the two phenomena 
by checking the potential effects of the lexical organization in the cognitive sys-
tem of high school students fluent in the literary language. The study’s main 
finding indicates that the semantic change between words in literary Arabic and 
in spoken Arabic was similar to those obtained under a condition of semantic 
change between words in Hebrew and words in spoken Arabic, more than in the 
semantic change pattern between words in spoken and target words in the same 
language. 
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The uniqueness of Arabic orthography 
Arabic script consists of 28 letters, all but three of which are consonants 

(Abu-Rabia, 2007). The Arabic language consists of 29 consonants and 8 vowels 
(Mohamed, Elbert, & Landerl, 2011). Most Arabic letters have various forms in 
which they can be written, depending on the letters’ location in the word: begin-
ning, middle, or end. However, the basic and fundamental form of the letter is 
always maintained. Moreover, the letters are divided into categories according to 
their basic form. The difference between them is reflected in the number of dots 
above, below or within the letter. It is worth noting that 15 out of the 28 letters 
in the Arabic language have dots. Ten of the letters contain just one dot, three 
letters have two dots, and two letters have three dots, which are part of the con-
sonant letters. In addition to dots, there are diacritical accent marks that contri-
bute to the phonological Arabic alphabet. Words in Arabic are a combination of 
vowels and consonants. To enable the appropriate level of accuracy in reading 
Arabic, it is necessary to vocalize the words according to their grammatical roles 
in the sentence (Abu-Rabia, 2007). 

Arabic belongs to the cluster of languages known as “Semitic languages”. Un-
like other Semitic languages, spoken Arabic differs from one geographic loca-
tion to another. This difference is expressed and reflected in practically all of 
the linguistic fields: phonological, morphological, syntactic and semantic. 
Thus, for example, in some geographic areas, it is possible to identify the ex-
istence of certain phonemes which are totally absent in other geographical 
areas. In addition, the meaning of certain words varies from one place to 
another (Taha, 2013). 

Vowelized Arabic orthography is defined as transparent, while the non-vowelized 
orthography is considered deep (Abu-Rabia, 1999; Taha, 2013; Abu-Rabia & 
Siegel, 2003). Like in Arabic, Hebrew language learners also learn to read texts 
with vowelization at the end of third grade. However, reading without vowe-
lization presents the reader with two significant challenges: 1) completion of 
phonological information missing from the non-vocalized words in the text; 
2) deciphering correctly all of the homographic words in the text (Bar-On, 
2005). 

Arabic is different from English in a number of ways: the form of the letters, 
the orthographic depth, the reading direction, homophonicity and homogra-
phicity, morphology, vowels and diglossia that constitutes one of the most im-
portant foundations. In morphological terms, the Arabic language is defined as 
“consonantal” rather than as “alphabetical”, is considered to be more compli-
cated than English, which relies on an array of both free and bound phonemes. 
Moreover, unlike in English, the Arabic writing system does not display the 
short vowels (Stein, 2010). Orthography in English is not regular (as it is in 
Arabic), so that each set of letters combined in one form or another, behaves 
differently (Abu-Rabia, 1999). 

The Arabic orthographic system is considered one of the most complex 
among all languages, since the conceptual separation of the letters can affect li-
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teracy acquisition process, speed in the identification of words and, consequent-
ly, also the reading comprehension. Moreover, Arabic is characterized by the si-
milarity among its 29 letters. The Arabic morphological system is considered 
rich and thick. Some researchers have stressed that the morphological units in 
Arabic are an integral part of orthographic knowledge. In addition, there is em-
pirical evidence to suggest that Arabic morphology is one of the organizational 
principles of the mental lexicon, so that it contributes significantly to the process 
of visual identification of words (Asadi et al., 2016). 

A learning environment saturated with technology 
Recent years have seen a growing trend in the development and implementa-

tion of ICT technology-intensive environments, by educators who are working 
hard on developing and implementing these technologies. The effectiveness of 
the computerized learning environment was assessed based on uniform criteria 
of pedagogical efficiency that compare between the computerized learning envi-
ronment and the traditional environment. Yet such a comparison does not ac-
centuate, reliably, the real capabilities of the computerized learning environment 
(Huda, Haron, Ripin, Hehsan, & Yaacob, 2017). It is possible to implement and 
instill the computerized learning environment in schools quickly and very effi-
ciently. Nevertheless, despite the fact that schools around Israel have been 
equipped with a variety of cutting edge technology, and high-speed Internet 
access, in addition to special training that teachers undergo to learn how to use 
the new teaching tools—teachers rarely use ICT in the classroom (Hanafi, Said, 
Wahab, & Samsuddin, 2017). The Israeli education system has started to adapt, 
by means of a gradual process in which the Ministry of Education is turning 
regular classrooms into “smart classrooms.” A “smart classroom” is one that in-
cludes a computer connected to the internet and to a projector, a smart board, 
and a computer for each child or group of children. The problem is not the 
interactive board in the classroom is not used—but rather, how it is used. Of-
ten, it is used exactly in the same way as a regular blackboard (Tondeur, Ae-
saert, Pynoo, van Braak, Fraeyman, & Erstad, 2017). The application of inno-
vative technologies in schools is a complicated process that requires funda-
mental, substantial and profound cultural change at the systemic, managerial, 
technological and pedagogical levels at the school (Huda et al., 2017). And it 
takes time. 

4. The Definition of “Digital Textbook” 

The digital textbook is a technological-pedagogical application that has the po-
tential to expand the teacher and student’s autonomy in the management of the 
learning-teaching process and to implement a new balance of power relations in 
the classroom (Cooke, Philpott, Evans, & Spruce, 2016). According to the defini-
tion on the Ministry of Education’s ICT Program website: “A digital book is a 
digital object that contains content that combines the features of the traditional 
book with features of the electronic environment” (Kucirkova, Littleton, & Cre-
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min, 2017). Digital textbooks were developed specifically for the Web environ-
ment, and they are characterized by visual richness and interactivity. According 
to researchers’ assessments, digital textbooks provide an innovative learning tool 
that allows teachers to teach in a way that was previously impossible, while ad-
dressing the needs of students in the era of the “knowledge society”.  

In September 2011, the Israeli education ministry’s director general issued a 
circular entitled “Digital Textbooks”. The document details the steps for imple-
menting the decision to support the development and publishing digital text-
books used in schools in Israel.  

5. Digital Books and Improvement of Reading and Reading  
Comprehension Skills 

One of the salient features of reading from a digital book is reading in non-linear 
environments. This feature bears the potential to promote creative and mea-
ningful learning, so that students have an active role in the instruction process. 
A digital book is a popular way of making verbal texts accessible to the reader. 
The use of digital books has increased in recent years because it is easier to 
transfer and receive information to and from them, and they can serve a wide 
range of learning objectives (Kucirkova et al., 2017). 

Studies (Cooke et al., 2016) suggest that activity done with a digital book im-
proves students’ phonological awareness, detection capability and their ability to 
read written words. In addition, learning through a digital book helps learners 
achieve improved reading accuracy, reading fluency, improves their expressive 
capabilities, and their ability to retell the story that was presented to them in this 
medium. 

Reading from a computer screen has been found to be less controlled than 
reading from a printed book. On the one hand, there are those who believe that 
in transitioning to the use of digital books in schools there lies a tremendous po-
tential to improve learning and achievement. On the other hand, some studies 
have shown repeatedly that in order to learn thoroughly, people prefer to learn 
from a printed book rather than from a digital display. They attribute the reluc-
tance to learn from electronic displays because to the lack of comfort associated 
with reading from an electronic display (Huang & Liang, 2015). 

In contrast to traditional books, reading text on a digital book allows the 
reader to work with hypertext links (which allows the reader to move from one 
page to another). The hypertext enables a deeper understanding of complex 
tasks. In transitions between two pages, the reader develops his creative thinking 
ability by means of various associations that he constructs for himself (Ang, 
Orozco, Gijbels, & Van den Bossche, 2018). Reading with hypertexts requires 
cognitive flexibility, something that makes learning fun on the one hand, and on 
the other hand the reader is able to improve various comprehension skills and 
improve the various dimensions of achievement and reading comprehension 
(Huang & Liang, 2015). 
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There is a positive correlation between phonological awareness and success in 
reading acquisition. However direct intervention is needed to aid in the devel-
opment of phonological awareness. Applications and the use of digital books 
have been found to be effective ways to train phonological awareness. They also 
enable the reader to maintain skills were acquired over time, even after the in-
tervention.  

A study (Jones, Chik, & Hafner, 2015) that examined the impact of learning 
by means of digital book on fluency and accuracy in reading, indicated that in-
novative reading technologies based on digital books promote reading fluency. 
The study examined reading fluency among high school students who studied 
with digital books, and compared them to students who studied using regular 
books. The study showed that the use of the computer and digital texts has posi-
tive effects in promoting reading fluency. Moreover, learning in a digital envi-
ronment increased the motivation to read.  

Given the literature review presented above, the following research question 
arises: Does the use of digital books help improve reading, fluency and reading 
comprehension skills among typical seventh-grade Arab students (at a state-funded 
junior high school) who have difficulty reading? 

6. Hypotheses 

­ Using digital books will improve the reading accuracy and fluency in Arabic 
among typical seventh-grade Arab students (at a state-funded junior high 
school) who have difficulty reading.  

­ Using digital books will improve comprehension skills (in all dimensions of 
understanding) in Arabic among typical seventh-grade Arab students (at a 
state-funded junior high school) who have difficulty reading. 

7. Method 

Participants 
The study was conducted at a comprehensive middle school in the Arab Sec-

tor in Northern Israel. The school has six grades (from seventh grade to eleventh 
grade). Each grade has six heterogeneous classes, with about 30 students in each 
class (boys and girls study together). Most of the students are from the village in 
which the school is located, but there are also some students who come from 
nearby villages. The main teaching method at the school is digital, so the 
school’s vision supports a digital learning environment that advances mea-
ningful learning and the development of 21st century skills. Students at this 
school come to classes with laptop computers and study most of the material 
(except mathematics) through digital books in online, computerized envi-
ronments. 

The study sampled 60 students. Thirty of them studied Arabic (reading com-
prehension) using digital books, and 30 students studied the printed version of 
the same book at another school. The students speak Arabic as their mother 
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tongue, and they are at the weak-intermediate level of learning.  
The study’s population was located at the beginning of the school year based 

on the “AMIT” assessment results. The AMIT Assessment is a tool used to map 
language skills of all students at the beginning of seventh grade, and it is a tool to 
identify students struggling with basic reading comprehension skills in Arabic. 
The test was designed by RAMA (the National Authority for Measurement and 
Evaluation in 2008). The test defined levels of performance in reading compre-
hension at three performance levels: “basic”, “low”, “very low”. A score range 
was defined for each level. Below are details of the range of scores: 
­ Basic level (B)—Score range (196 - 204): Students fluent in all comprehen-

sion skills.  
­ Low level (L)—Score range (181 - 195): Struggling students. Partially mas-

tered reading comprehension skills. This is a group found to have a learning 
gap in Arabic language skills.  

­ Very low level (L-)—Score range (154 - 180): These are general students 
who have been diagnosed with a learning disability and participate in inte-
gration lessons.  

The study group included 60 students at the low level (L) and very low level 
(L-). Parallel to this, based on the results of the mapping carried out at 
another school, there was a control group of 60 students who have been iden-
tified as struggling and who are at the same levels—low (L) and very low level 
(L-). 

Research tools and learning method 
In order to test the effectiveness of the digital book on reading and reading 

comprehension skills, this study assessed the students in the discipline of Arabic 
(as a native language)—reading comprehension, using texts from the digital 
book “  Each student sat in front of a personal .(Arabic, Our Language) ”العربیة لغتنا
computer and browsed the electronic book, and the teacher taught and pre-
sented the text using the projector. Students read the digital text and answered 
questions about it on the computer (according to the teacher’s instructions). 
Additional information and highlights for each of the learning units in the book 
is provided via a hyperlink. In contrast, the control group studied the same 
reading comprehension texts in a printed version of the same book, and ans-
wered the questions in a notebook. 

The research process and the research network 
The research was conducted using an experimental study and took place in 

two Arab schools in the north of Israel: a school that teaches using a digital book 
and another school that teaches the same book in the printed version. The study 
involved 120 seventh grade students. Sixty of them used a digital book and sixty 
used an ordinary book.  

The two groups (test and control) received the tests in the same manner. The 
steps of the study are as follows: 

1) At the beginning of the year:  
­ Students were given an assessment (the AMIT test)—using the text “  هل تنتحر
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 in order to test their reading—(?Do Whales Really Commit Suicide) ”?الحیثان حقا
comprehension skills.  

­ Students were given a reading comprehension text, “ -Grandmoth) ”الجدة واحفادها
er and Her Grandchildren) to test reading accuracy and fluency.  

Accuracy  
The formula for finding percentages of errors:  

100 number of errors
Number of words in the text

×  

Up to 7% errors—in the normal range,  
8% - 10% errors—reading skills are lower than normal,  
Over 10% errors—the child has difficulty reading.  
Evaluation of fluency:  
The formula for determining the reading rate/fluency: 

60 number of words in the text
Amount of time spent reading,  in seconds

×  

(Normative indicators—120 Words per minute for seventh grade students). 
2) During the experiment: the experimental group studied the digital book 

 for three months, while the control group at (Arabic, Our Language) ”لغتنا العربیة“
the same school studied the same material in the printed version. Arabic our 
language 

3) After the experiment period (three months): Students were administered a 
new AMIT assessment, using the text “الغوص” (Diving) to test reading compre-
hension skills, in order to track students’ progress. The students were also given 
a reading test—using the text “ -Grandmother and Her Grandchil) ”الجدة واحفادها
dren) in order to track progress in their reading fluency and accuracy.  

8. Statistical Analysis 

Descriptive statistics were conducted in order to report on the means and data 
dispersion. Inferential statistics aimed at examining the research hypotheses us-
ing chi-square tests for independent and dependent samples. 

9. Results 

Descriptive statistics 
In the findings section, the data will be presented descriptively and statistical 

tests will be performed to examine the research hypotheses.  
The relationship between the school and student level was checked using the 

chi square to test the independence between the variables. 
Since the variables in the AMIT score (reflecting reading fluency and accura-

cy), do not have a normal distribution, the Kolmogorov-Smirnov test was used. 
Examination of the differences between the values of the variables at the be-

ginning of the year and after three months will be reviewed by a nonparametric 
test, the Mann-Whitney test. 
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In addition, the differences in scores between the two types of schools will be 
checked using the Wilcoxon signed-ranks test. 

Explanation of the three levels: 
Basic level (B)—score range (196 - 204): Students with mastery of all com-

prehension skills.  
Low level (L)—score range (181 - 195): Struggling students, who have par-

tially mastered reading comprehension skills. This is a group with a learning gap 
in Arabic language skills.  

Very low level (L-)—score range (154 - 180): Generally these are students 
who have been diagnosed with and suffer from a learning disability and receive 
integration lessons.  

Table 1 shows the data at the two schools at the beginning of the school year 
and after the experiment period (three months later). At the beginning of the 
educational year, 120 seventh grade students were sampled: 60 students who at-
tend a regular school and 60 students who attend a school that uses computer 
technology. 31 of the students were rated level (L), and 89 were rated level (L). 

After three months, 26 of the students were rated level (B), 22 students were 
rated level (L), and 72 students were rated level (L). 

Table 2 shows the scores and standard deviations (SD) for the following va-
riables: AMIT assessment score, reading fluency and reading accuracy at the two 
schools at the beginning of the year and after three months. 
 
Table 1. School frequency data. 

School data % N Total 

School 
Regular 50 60 

120 
E-Learning 60 60 

Student level start of year, 
AMIT assessment 

(L-) 25 31 
120 

(L) 74.4 89 

Student level after 3 months, 
AMIT assessment 

(L) 60 72 

120 (L-) 18.3 22 

(B) 21.7 26 

 
Table 2. Display of scores and standard deviations for AMIT, fluency and accuracy of 
reading scores for the two schools together. 

Variable/time 
(start of year and 
after 3 months) 

Beginning of the school year After three months 

Score SD Score SD 

AMIT test score 184.22 9.98 188.38 10.04 

Reading fluency 93.52 17.67 100.69 14.21 

Reading accuracy 0.0697 0.0296 0.0647 0.0608 

Total number of students examined at the two schools: 120. 
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The averages of the three variables (AMIT score, fluency and reading accura-
cy), showed that the average AMIT test score at the beginning of the school year 
in both schools was 184.22 (9.89), and after three months, the average was 
188.38 (10.04). The average reading fluency score in both schools at the begin-
ning of the year was 93.52 (17.67) and after three months it was 100.69 (14.21). 
The average reading accuracy score at both schools at the beginning of the year 
was 0.0697 (0.0296) and after three months, the average was 0.0647 (0.0608). 

Table 3 shows the pupils’ levels at both schools, before and after three 
months. According to a chi-squared test, significant differences were found in 
the students’ levels between the students at one school versus the school after 
three months (χ2 = 24.794, p < 0.001).  

There was a change in the students’ levels from the beginning of the year 
compared to after three months, and especially in the progress to level (B). After 
three months, 38.3% (23 students) of the students at the school that uses com-
puterized learning were rated (B), while at the regular school only 5% (5 students) 
were rated (B). Moreover, after three months, 6.7% of students (4 students) at 
the school that uses online learning were rated (L-), compared to 30% of stu-
dents (18 students) at the regular school who ranked (L-) (Table 4). 
 
Table 3. Examination of differences between the student level and school type. 

Student level/School 
Computerized school Regular school 

N % N % 

Students at (L) level, start of year 47 78.3 42 70 

Students at (L-) level, start of year 13 27.7 18 30 

Students at (B) level, start of year 0 0 0 0 

Total number of students 60 60 

Students at (L) after 3 months 33 55 39 65 

Students at (L-) after 3 months 4 6.7 18 30 

Students at (B) after 3 months 23 38.3 3 5 

Total number of students 60 60 

 
Table 4. Examination of the relationship between AMIT, reading fluency and reading 
accuracy, and the kind of school/in every school. 

Variable/Type of School 
Regular school Computerized school 

N % N % 

AMIT score, start of year 182.78 10.95 185.65 8.56 

Reading fluency, start of year 92.58 18.81 94.45 16.55 

Reading accuracy, start of year 0.078 0.0349 0.0617 2.01 

AMIT score after 3 months 183.47 10.83 193.28 6.8 

Reading fluency after 3 months 100.17 10.26 101.22 13.2 

Reading accuracy after 3 months 0.0727 8.43 0.567 1.49 
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­ The relationship between scores and the type of school: 
According to the Mann-Whitney test, statistically significant differences in 

reading accuracy between the two schools were found at the beginning of the 
year (U = 1279, p = 0.006). The average reading accuracy percentage at the 
school at the beginning of the year was 7.78% (SD = 3.49%), while at the com-
puterized learning school it was 6.17% (2.01). 

In addition, after three months, there are statistically significant differences 
between the schools on the AMIT test (U = 747, p < 0.001), and in reading ac-
curacy (U = 1399, p = 0.031). The average AMIT score at the regular school was 
183.47 (standard deviation = 10.83), while at the school that uses computerized 
learning, the average is 193.28 (6.8). 

At the beginning of the year, the AMIT score was slightly lower at the regular 
school than at the computerized learning school, but these differences are not 
statistically significant (182.78 vs. 185.65). 

The average reading accuracy percentage at the regular school was 7.27% 
(8.436%), and at the computerized learning school it was 5.67% (1.497%).  
­ The relationship between the scores within the school 

According to the Wilcoxon signed-ranks test, at the school with computerized 
learning, there were significant differences in accuracy and reading fluency be-
tween the beginning of the year and after three months. At the beginning of the 
year, the average reading accuracy was 6.17% (2.015%), while after three months 
the students’ average score was 5.67% (1.497%). The average reading fluency at 
the beginning of the year was 94.45 (16.549), and after three months the average 
reading fluency was 101.22 (13.186). 

There is also a significant difference in the AMIT score at the beginning of the 
year and after three months (the average score rose). At the beginning of the 
year, the average score was on the AMIT test was 185.65 (8.56) and after the ex-
periment period it rose to 193.28 (6.8). 

At the regular school, there were also significant differences between reading 
accuracy and reading fluency early in the year and after three months. At the be-
ginning of the year, the average reading accuracy average was 7.78% (3.497%), 
while after three-months, students’ average score is 7.27% (8.436%). The average 
reading fluency at the beginning of the year was 92.58 (18.812), and after three 
months, the average reading fluency was 100.17 (15.258).  

There is no significant difference at the regular school on the AMIT assess-
ment score. The average score at the beginning of the year was 182.78 (10.95), 
and after three months, the average score was 183.47 (10.83). 

10. Discussion 

This study’s purpose is to examine whether the use of digital books helps im-
prove reading and reading comprehension among typical Arab students who 
experience difficulty reading, in a seventh grade state junior high school. The 
findings indicate that: 
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1) The first hypothesis, that proposes that using digital book will improve the 
reading accuracy and fluency in Arabic among typical Arab students who have 
difficulty reading, in seventh grade, in a state junior high school state, has been 
refuted.  

2) The second hypothesis that proposes that the use of digital books will im-
prove comprehension skills (in all dimensions of understanding) in Arabic 
among typical Arab students who struggle, in seventh grade, junior high school 
state, has been corroborated.  

Discussion of each of this study’s two hypotheses: 
The first hypothesis 
The first hypothesis, which holds that using digital books will improve the 

reading accuracy and fluency in Arabic among Arab students in the seventh 
grade, junior high school state, has been refuted.  

The main factor underlying the refutation of the first hypothesis is that among 
students who have difficulty reading, there are significant factors other than the 
type of book (a regular book versus a digital book), that underlie their ability to 
read fluently and accurately. In terms of fluency and accuracy of reading amidst 
struggling Arab students in the seventh grade, no significant differences were 
found between the scores of students in the regular school versus in the school 
using digital learning. These findings are not consistent with the findings of in-
ternational studies, including e-Pirls (RAMA, 2017) and Pisa (2018) that indi-
cated that student achievement in reading scientific texts in a computerized en-
vironment are higher than their achievements when reading printed scientific 
texts. 

One of the main reasons for the refutation of the first hypothesis is that the 
absence of prior knowledge in the field with which the text deals could hurt the 
reading pace. Lack of knowledge may overload the working memory. When the 
reader has prior knowledge of the subject text, the load decreases and he can 
read more easily. For example, a child reading about a unique natural pheno-
menon like a “Tsunami” may use his knowledge about the phenomenon to ac-
celerate his reading pace. The teacher can help in two ways: by increasing the 
reader’s prior knowledge and by raising the student’s awareness to the need to 
link new information to prior knowledge, and by developing strategies that will 
help the learner to identify his prior knowledge, that is relevant to the text and 
determine whether it is enough to read (Share, 2008). 

In addition to all of the above, we can interpret the refutation of the first hy-
pothesis by the clear and significant impact of orthography on reading fluency. 
In this context, Hudson and others (Hudson et al., 2008) examined orthographic 
awareness as a factor affecting reading fluency, and also examined the relation-
ship between sensitivity to the composition of letters and reading fluency. There 
is much scientific evidence that shows that low phonological awareness damages 
orthographic awareness. Intervention studies have shown that training phono-
logical awareness significantly improves orthographic awareness, but does not 
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improve reading fluency. Additional studies that examine the relationship be-
tween language components and difficulties in reading fluency, deal with dys-
lexic adults who received remedial education for many years and learned to 
compensate and to circumvent the difficulties. The studies found that this read-
ing group reads accurately, but very slowly, a matter which is counterproductive 
to reading efficiency. The studies have also been found that a low rate of imple-
mentation of lexical decision tasks is a strong predictor of dyslexia. These studies 
indicate that the slow decoding rate may damage reading fluency. Additional 
studies dealt with cognitive resources to achieve reading fluency. These studies 
provide evidence that there is a general slow pace of processing information 
among poor readers, which is also apparent in slowness of motor tasks unrelated 
to written language. Reading, which combines many complex cognitive compo-
nents, was significantly affected by the slow pace of data processing. From that, 
developed the theory that dyslexia involves an impairment in the central processing 
system. Therefore, some researchers argue that the naming and reading pace are 
not affected by a phonological awareness impairment, but rather by general in-
formation processing speed (Hudson et al., 2008). 

The second hypothesis 
The second hypothesis that holds that using digital books will improve read-

ing comprehension skills (in all dimensions of understanding) in Arabic among 
Arab pupils, in seventh grade, at state junior high schools, has been corrobo-
rated. The corroboration of the second hypothesis is consistent with the litera-
ture that claims that the reading process, and in particular, the reading compre-
hension process, is affected by the platform on which the material or text is read. 
There is a significant difference between whether the text is read on a digital 
platform or on traditional platforms such as a normal printed book. Many re-
searchers emphasize that reading is not only identifying or understanding indi-
vidual words, but rather, reading means broad understanding. Various reading 
comprehension models describe show that the reader must build a mental re-
presentation of the text to understand it. This process requires the integration of 
multiple data sources, ranging from lexical characteristics to information related 
to world events (Sesma et al., 2009). 

This finding is very interesting given the refutation of the first hypothesis 
which engaged in reading fluency. However, we can still explain it by consider-
ing that factors that influence the development of reading fluency among stu-
dents are not the same as those affecting the development of reading compre-
hension. The development of students’ reading comprehension skills depends on 
a variety of direct and indirect factors that affect the process. The current find-
ings clearly show that the digital book is one of these factors. Moreover, one of 
the significant factors affecting comprehension is the reading process, which is 
apparently affected by the digital book. The various studies show that reading 
comprehension is a complex skill because it requires coordination among many 
cognitive processes. According to the “simple reading comprehension model” 
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(Katzir, Lesaux, & Kim, 2009), decoding capability and verbal comprehension, 
which are based on the student’s vocabulary, are predictors of reading compre-
hension. In other words, good understanding of the text requires the ability to 
read quickly and accurately, in combination with the ability to interpret lexical 
information. According to this model, the reader must first control eye move-
ments while reading, in order to focus on the written text vision. After a quarter 
of a second, there is rapid movement of the eyes which focus on the following 
word and so on. The reader must determine the amount of time sufficient to 
provide a visual focus as well as determine the next focus point. The next stage is 
identifying the word. When focusing his vision, the reader translates the com-
plex of letters into a whole object located in the mental lexicon composed of 
thousands of items. This stage takes a fifth of a second. At the same time, the 
reader processes information about the next word and the location of the word 
following that. After identifying the word, the reader decides what the word 
means, and then connects multiple words together. The reader must dismantle 
the sentence into its syntactic components, in order to determine the syntactic 
function of every word and thereby determine the relationship between words. 
When the sentence is whole, the reader uses his knowledge of the world to de-
termine the general meaning. Ultimately, the reader decides what to do with the 
new information, and decides whether it is relevant and should be combined 
with existing data. There is a difference in the predictive ability of the simple 
model when comparing beginner readers and advanced readers and when com-
paring readers without reading disability to those with a reading disability 
(Johnston & Kirby, 2006; Tiu Jr., Thompson, & Lewis, 2003).  

In addition to everything stated the above, it is possible to interpret the cor-
roboration of the second hypothesis based on the research consensus that the 
simple model comprehensively explains reading comprehension among strug-
gling junior high school students. However, there is agreement that when the 
complexity of the text increases, the reader must activate additional skills in or-
der to understand it. The simple model does not include high processes of 
drawing conclusions, vocabulary, ability to switch between different points of 
view and so on, which are required when dealing with complex reading com-
prehension. In addition, there are a number of strategies that proficient readers 
use for effective comprehension. Beyond identification, there are strategies that 
the reader deploys proactively, such scanning the text before reading it and set-
ting goals. Also, proficient readers are able to interpret unfamiliar words and 
perform a comparison between the current information know to them and new 
information provided in the text. In addition, they exert control processes over 
their comprehension (Sesma et al., 2009).  

The computerized learning platform (in the form of digital books) assists stu-
dents who find it difficult to concretely and substantively connect between one 
sentence and the next sentence. In this context, Perfetti and Stafura (2014) con-
sider the process of reading comprehension as building a mental representation 
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of the text at the word level, the sentence and whole text. There is a consolida-
tion of the text at the local level by linking a sentence to the next sentence. There 
is also an integration of events, activities and different ideas that unify the text at 
the global level. The reader activates deduction processes, integrating knowledge 
derived from text and general knowledge that the reader already has. In this way, 
the reader constructs a representation of the world described in the text. This 
process requires different types of skills such as word deciphering and identifica-
tion skills, language skills allowing literal comprehension of the text, and 
high-level processes of constructing conclusions that support complex compre-
hension processes. According to the approaches described above, in the com-
prehension process, the reader relies on prior knowledge, draws conclusions, 
reveals structural and semantic ambiguity, and performs integration of many 
cognitive and linguistic skills with past knowledge and cultural knowledge. 

It is also possible to explain the corroboration of the hypothesis through the 
componential approach. This approach offers a broad perspective on the processes 
of reading comprehension supported by numerous studies showing that addi-
tional language and literacy such as naming, reading fluency, various indices of 
production of spoken language and writing skills, explain the differences ob-
served in reading comprehension among students (Johnston & Kirby, 2006). 
One may argue that these elements are affected by the platform from which the 
struggling student reads. Namely, they are affected positively when reading from 
a digital book. Cain & Oakhill (Cain & Oakhill, 2006), who are advocates of the 
componential approach, suggest that the comprehension process involves higher 
cognitive processes that contribute to the formation of a mental model of the 
text. Scientific evidence suggests that abilities such as memory, IQ and attention 
(Mayes, Calhoun, & Crowell, 2000) assist in explaining reading comprehension. 
These studies testify to the complexity of reading comprehension, because a va-
riety of factors predict reading comprehension and link it to high and complex 
processes. Most of the models address mainly verbal and lingual knowledge that 
contributes to comprehension, but there are basic cognitive abilities involve in 
this process. 

It should be made clear that the basis for corroboration of the second hypo-
thesis is the fact that reading comprehension is not only encoding with listening 
comprehension, but so much more, i.e. the visual dimension that a digital book 
provides exerts a very positive impact. Reading comprehension is a process de-
pendent on a socio-cultural context in which the reader understands the text 
from a perspective that is cultural and based on context, knowledge and percep-
tions of the world. The text is a complete communications unit, consisting of 
ideas organized in syntactic units, and the way in which they are organized is 
compatible with the pragmatics of the text. Reading a text is a process involving 
a complex cognitive system and requires decoding, reading individual words, 
extensive linguistic knowledge such as keyword detection and understanding 
their role and logical function in the text. Reading requires the creation of fast 
and efficient connections between prior knowledge and new knowledge. There-
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fore, knowledge of the world is of great importance in understanding the text, in 
tandem with awareness of various texts such as the narrative, poetic and scien-
tific (Wahl & Tov Li, 1994). 

Reading comprehension is a dynamic process, in the wakes of which a mental 
map of ideas in the text and the contexts among them is created. The mental 
model created is not limited to words. It combines visual representations and 
feelings. A good mental model is linked by consistent logical relations. During 
the creation of the model, the reader combines between previous knowledge ac-
quired in the course of his life, and the knowledge in the text before him. There-
fore, the mental model that he created undergoes constant updating during 
reading. Consequently, there is a high probability that the important units in the 
texts will be integrated into the emerging mental model. The construction of a 
mental model out of knowledge occurs in two stages. The first stage is the stage 
of construction, where new knowledge is structured into a mental model, which 
maps the new information. In the second phase, which is called the integration 
stage, the model which was built in the first stage and includes new information, 
fits in with the reader’s world knowledge which was retrieved by reading the 
text. At this point, relevant information is selected and crystallize into a neat and 
consistent model. The more cohesive the text, i.e. there is a fixed logical connec-
tion between the parts and it contains most of the information needed to under-
stand while maintaining the order, the easier is for the reader to create a consis-
tent mental model. There is a hypothesis that the texts, that allow for the con-
struction of a mental map that is more coherent, are easier to read. Cohesion of 
the mental map is proportional to the coherence of the text, which is evident in 
both the local level, namely the creation of connections between adjacent text 
parts in a logical way, and the global level, namely the creation of connections 
between ideas scattered throughout the text and key ideas that connect the piec-
es of information scattered throughout the text. It seems that the process of 
comprehension involves “up-down” and “down-up” processes, through constant 
integration between reader and writer. The integration is manifest in mental 
models that connect previous knowledge and existing knowledge that is unders-
tood using existing mental models. The mental model created depends on the 
nature of the text, the reader and the knowledge that the reader possesses (Per-
fetti & Stafura, 2014). 

The first incarnation of reading comprehension is mastery of decoding skills 
and knowledge of the spoken language, which leads to reading comprehension. 
This approach has been called “simple view of reading” (Katzir et al., 2009). As 
the study (which relied heavily on interviews with expert readers) progressed, 
the second incarnation of reading comprehension emerged: comprehension le-
vels. Reading comprehension is not an unequivocal process. Over the years, re-
searchers and educators have understood, that reading comprehension is a spec-
trum that enables understanding the text at different levels of depth (Cutting & 
Scarborough, 2006). Researchers have tried to offer different levels of under-
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standing as means for understanding the complex process of comprehension 
and as a means of creating a common language for diagnosis of students and 
their advancement. Each level is characterized by the individual student’s depth 
of understanding and level of interaction with the text. Cushenbery (1988) di-
vided reading comprehension into four general levels, which are arranged in a 
hierarchical manner: 1) the verbal level (Literal Reading): 2) the interpretative 
level (Interpretive Reading); 3) the critical level (Critical Reading); 4) and the 
creative level (Creative Reading). 

This study’s conclusion is that digital books affect reading comprehension 
among readers struggling with Arabic orthography. In other words, the platform 
from which struggling readers read is a factor that affects their reading compre-
hension, because the reading comprehension process involves the visual (and 
not just the auditory) dimension. Therefore, the process of reading comprehen-
sion among struggling Arab middle school students is influenced by a wide-scale 
spectrum of internal contextual and cognitive factors, one of which is the text 
platform. 

11. Study Limitations 

The current study had several limitations. The first limitation results from the 
use of the convenience sampling method. This method is characterized by a high 
level of participant availability in order to build the study sample. In addition, 
this method is considered one of the most accessible and inexpensive. Despite 
these advantages, the convenience sampling method entails a large number of 
study biases. The principle one of these biases is a lack of representation of the 
general study population. In other words, this method does not guarantee that 
the sample represents equally the general population, something which is cer-
tainly detrimental to the ability to supply external reaffirmation for the findings.  

The second limitation stems from its correlative nature. The current study 
examined statistical relationships between variables, but it is not enough to infer 
causality. In other words, it is not possible to indicate the existence of a causal 
relationship between the variables, which hinders the validation of findings on 
the internal level, i.e. giving interpretations that fit the actual situation. 

The study’s third limitation stems from the fact that it does not address a wide 
spectrum of other variables, including control variables, moderation and media-
tion, which can affect to the findings to some extent, i.e. can affect the system of 
statistical relationships that emerged in this study. This limitation means that it 
is not possible to reach clear conclusions regarding the extent to which it will be 
possible to argue that the findings are significant, i.e., relevant to the matter in 
which the present study is engaged. 

12. Recommendations for Further Research 

Given the current study’s limitations, as noted above, it would be appropriate to 
conduct a number of future studies: 
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1) Future research should be conducted in which method with which the par-
ticipants are sampled using the random-probabilistic, in order to ensure the 
highest possible degree of representativeness for the general sampling frame-
work, namely the study’s population. This will provide for added external valid-
ity to the findings. 

2) More research is needed, using the quantitative-manipulating paradigm, to 
examine the causality among the variables and not just the statistical relation-
ships, such as in the present study.  

3) Further research using hierarchical regression is needed to examine all of 
the control variables, the recession and mediation that can affect the variety of 
statistical relationships among the variables in the study. This will allow us to 
examine more precisely the various explained dimensions of the dependent va-
riable, using additional independent variables that moderate or broker in the re-
lationships among the variables. 

4) Qualitative research is needed to test (through interviews) the variety of 
factors affecting the current study’s variables. Semi-structured in-depth inter-
views can provide us with a very valid and reliable picture of this issue. Through 
these interviews it will be possible to know first-hand, what are the complex of 
factors underlying the phenomenon under study. 

13. Implications for Practice 

 The results of the present study indicate that digital books improve reading 
comprehension of poor Arabic readers. 

 Digital books did not improve fluency and accuracy of reading Arabic. 
 It seems that the complexity of the Arabic orthography hindered its im-

provement in accuracy and fluency, this due to the short intervention period. 
Maybe a longer intervention period with extensive language experiences may 
help more these poor Arabic readers. 
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