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Abstract:  

The problem with e-texts are related to the way texts are displayed on a screen, with 

multiple and different aspects that affect legibility, making readers prefer to read a paper 

format rather than e-resources. This research describes the factors that affect the legibility of 

online texts aimed at obtaining a better understanding of the usability of electronic Arabic 

texts for learning purposes within the field of electronic reading; mainly reading Arabic texts 

for students aged 9 to 13. This study sets out three particular aims: (1) building a reading 

strategy for Arabic schoolbook in both formats electronic and paper format based on users’ 

cognitive and behavioural processes; (2) defining the influence of three typographical 

variables that affect reading Arabic texts on a screen (font size, font-type and line length); 

and (3) studying the efficiency of reading Arabic texts and the related factors impacting the 

efficiency of reading and comprehension. 

Based on the nature of the research questions and objectives, positivism and 

phenomenology are adopted as the underlying philosophy for this research. The empirical 

research was divided into three phases; the first phase focused on collecting data about using 

the internet among students in primary schools by means of a questionnaire. This has helped 

in the selection of samples and determined the extent of the students’ reluctance to read from 

a screen. The second phase was to investigate the reading process  of school book in two 

formats [ paper and electronic format] to build reading model based on users’ cognitive and 

behavioural processes. The third phase was to examine the factors that affect negatively the 

usability of electronic texts by examining three issues: font size [10, 14, 16 and 18], font type 

[Arabic traditional, Arial, Times New Roman, Simplified Arabic, and Courier New], and line 

length [single column and double columns]. Observation was applied as a tool to collect the 

data.    

The study has made a significant contribution to the understanding of electronic 

reading of Arabic language. This contribution addressed five aspects: (1) Two models of 

reading process for schoolbook using Arabic language were built according to users’ 

interaction with the school textbook in two formats ( electronic and paper). These models will 

not only help define the interaction amongst users and e-books, but will also help designers to 

understand user behaviour of e-books and thereby to establish the most appropriate 

functions/features when building an e-book interface. (2) Identify the optimal font size for 

reading an Arabic script from screen by children aged 9 to 13. (3) Based on collecting data 

from experiments (2) and (3) and comparing this date with other researches that have done  in 

the same field, new model explains the interaction between three topographical variables 

[font size, font type and line length] and their relationships with independent variables were 

provided. (4) Test a new display technique to improve the legibility of reading Arabic online 

texts by using colour to increase the ability to focus vision when moving from one line to 

another so as to improve the screen display.  And (5) according to quantitative and qualitative 

several of the rules were recommended for designers and educators to follow when designing 

and presenting Arabic text on screen.    

On the other hand, some recommendations for future research have been derived from 

this thesis, such as the following. (1) Investigating the effect of the colour factor on 

improving the legibility of Arabic texts on screen for children, e.g. using different colours to 

distinguish between dots and vowels. (2) Exploring and developing an e-reading model based 

on all the factors recorded in the empirical studies in the reading field which will lead to 

building a theory on e- reading. (3) Investigating the influence of a variable effect reading 

process and the variables that have a positive or negative impact on it. (4) Applying a model 
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that used colour to increase the ability to focus using different age-range and type of 

information such as journals or books.   



    

  9   
 

LIST OF PUBLICATIONS 

1) Abubaker, A, Lu, Joan and Yip, Yau Jim (2008) Framework to design new model 

of E-journals. In: Proceedings of Computing and Engineering Annual 

Researchers' Conference 2008: CEARC’08. University of Huddersfield, 

Huddersfield, pp. 93-99. ISBN 978-1-86218-067-3. http://eprints.hud.ac.uk/3687/  

2) Abubaker, A., Lu, J. and Yip, Y. (2009). New Model of Web Information 

Retrieval: International Conference on Internet Computing - ICOMP , pp. 277-

282.  

3) Abubaker, A., Lu, J. (2011). Model of E-Reading Process for E-School Book in 

Libya. International Journal of Information Retrieval Research, 1(3), 35-53. 

http://www.irma-international.org/viewtitle/64170/  

4) Abubaker, A. and Joan, L. (2011) ‘E-reading strategy model to read E-school 

book in Libya’. In: Proceedings of the International Conference on Internet 

Computing. : ICOMP.  

5) Abubaker, A., Lu, J. and Wilkinson, J. (2011) ‘Measuring typographical variables 

in Arabic script in Reading ’. In: International Conference on Education and 

Learning in Mobile Age 2011, 1-2 June 2011, Lake District, UK. 

6) Abubaker, A. and Joan, L. (2012). The optimum font size and type for students 

aged 9-12 reading Arabic characters on screen: A case study. COMADEM2012. 

Journal of Physics: Conference Series / VOL 364. http://iopscience.iop.org/1742-

6596/364/1/012115/  

7) Abubaker, A. and Joan, L. (2013). Optimal Line Length for Reading SchoolBook 

on Screen;   International Conference on Education and New Learning 

Technologies: EDULEARN13 Session: e-Learning Projects and Experiences. 

Session type: VIRTUAL: Barcelona: Spain. 1
st
 – 3

rd
 of July 2013. 5

th
 edition. 

http://library.iated.org/publications/EDULEARN13/start/475  

http://eprints.hud.ac.uk/3687/
http://journalogy.org/Conference/5/icomp-international-conference-on-internet-computing
http://www.irma-international.org/viewtitle/64170/
http://eprints.hud.ac.uk/3481
http://eprints.hud.ac.uk/3481
http://eprints.hud.ac.uk/11304
http://eprints.hud.ac.uk/11304
http://iopscience.iop.org/1742-6596/364/1/012115/
http://iopscience.iop.org/1742-6596/364/1/012115/
http://iated.org/edulearn13/tourism
http://library.iated.org/publications/EDULEARN13/start/475


    

  10   
 

Table of Contents 

Acknowledgements ............................................................................................................................ iv 

List of Acronyms: ................................................................................................................................. v 

Abstract:............................................................................................................................................... 7 

Table of Contents .................................................................................................................................. 10 
List of figure ....................................................................................................................................... 12 

List of tables: ..................................................................................................................................... 14 

Chapter one: Introduction...................................................................................................................... 18 
1.1. Research objects. ................................................................................................................. 20 

1.2. Research questions .............................................................................................................. 20 

1.3. Methodology: ......................................................................................................................... 21 

1.4. Ethical issues ........................................................................................................................ 24 

1.4.1. Benefit and risk .............................................................................................................. 25 

1.5. Thesis’ scope ........................................................................................................................ 25 

Chapter two: Reading From Screen: theoretical and empirical background ........................................ 29 
2.1. Chapter overview: ....................................................................................................................... 29 

2.2. Reading definition ................................................................................................................. 29 

2.3. Reading process: .................................................................................................................. 30 

2.4. Theories being applied in the reading field ........................................................................... 36 

2.5. Factors affect the reading performance ................................................................................ 40 

2.6. Method for examine text layout: ............................................................................................ 54 

2.7. Conclusion: ............................................................................................................................ 56 

Chapter three: Theoretical and empirical background to the eBook .................................................... 57 
3.1. Chapter review: .......................................................................................................................... 57 

3.2. Definition of e- document: ..................................................................................................... 58 

3.3. Brief History of eBook: .......................................................................................................... 60 

3.4. Contribution of e- textbook to education: .............................................................................. 62 

3.5. Comparison between reading electronic and paper text: ..................................................... 65 

3.6. Young people and use the Internet and computer: ............................................................... 68 

3.7. Designing e- textbook [ETB] for young student: ................................................................... 76 

3.8. Identification of the research problem ................................................................................... 81 

3.9. conclusion: ............................................................................................................................ 86 

Chapter Four: Access and Use of the Internet among Libyan Primary School Students - analysis of 
questionnaire data .................................................................................................................... 88 

4.1. Chapter overview: ....................................................................................................................... 88 

4.2. Data collection methods and research type ............................................................................... 88 

4.3. Questionnaire data analysis: ...................................................................................................... 94 

4.4. Conclusion: .......................................................................................................................... 105 

Chapter Five: Experiment (1) on Reading Process of Schoolbook in Two Formats (electronic and 
paper formats) ........................................................................................................................ 106 

5.1. Chapter overview: ..................................................................................................................... 106 

5.2. Data collection methods and research type ............................................................................. 107 

5.3. Data analysis: ........................................................................................................................... 112 



    

  12   
 

List of figures 

FIGURE 1: MIXING BOTH QUANTITATIVE AND QUALITATIVE DATA. .................................................................... 23 

FIGURE 2: RESEARCH FRAMEWORK. .................................................................................................................... 28 

FIGURE 3: GENERIC MODEL OF JOURNAL USAGE(DILLON 2001).  FIGURE 4: GENERIC MODEL OF MANUAL 

USAGE. ......................................................................................................................................................... 32 

FIGURE 5: A MODEL THAT EXPLAINS HOW EXPERTS READ ANCIENT TEXTS (TERRAS 2005). ............................... 33 

FIGURE 6: PROCESS MODEL OF HYPERTEXT READING (DE STEFANO AND LEFEVRE 2005). ................................. 34 

FIGURE 7: THE ELEMENT OF THE READING PROCESS BASED ON READER RESPONSE THEORY (SWANSON 1987).

 ..................................................................................................................................................................... 39 

FIGURE 8: THE RELATIONSHIP BETWEEN THE FIVE ELEMENTS IN THE READING PROCESS OF SCHOOL 

TEXTBOOK. ................................................................................................................................................... 40 

FIGURE 9: POWELL'S FACTORS OF WEB USABILITY (POWELL 2000). ................................................................... 42 

FIGURE 10:  NIELSEN'S FACTORS OF WEB USABILITY (NIELSEN 2000). ................................................................ 43 

FIGURE 11: FRAMEWORK OF FACTORS THAT AFFECT READING AN E-TEXT BASED ON THEORETICAL 

PERSPECTIVE. ............................................................................................................................................... 53 

FIGURE 12: DRAWING OF BUSH’S THEORETICAL MEMEX MACHINE. .................................................................. 60 

FIGURE 13: EXAMPLE OF THE LATEST EBOOK PORTABLE READERS FROM SONY. ............................................... 61 

FIGURE 14: FIRST GENERATION OF THE AMAZON KINDLE. .................................................................................. 62 

FIGURE 15: THE USE OF THE INTERNET IN DEVELOPED AND DEVELOPING COUNTRIES (UNION 2011). ............. 71 

FIGURE 16: THE BASIC STRUCTURE OF HYPERTEXT (PALMER 1993). ................................................................... 78 

FIGURE 17:  EXAMPLE OF A PDF BOOK  ................................................................................................................ 79 

FIGURE 18: : ELECTRONIC TEXTBOOKS USED IN VSTF (TECHNOLOGIES 2001). .................................................... 80 

FIGURE 19: DOTS IN SOME ARABIC LETTERS. ....................................................................................................... 84 

FIGURE 20: THE DISTRIBUTION OF THE SAMPLE BASED ON EDUCATION LEVEL IN EACH SCHOOL. .................... 93 

FIGURE 21: INTERNET USE BY RESPONDENTS. ..................................................................................................... 95 

FIGURE 22: THE AVERAGE DAILY USE OF THE INTERNET...................................................................................... 96 

FIGURE 23: THE AVERAGE HAVING COMPUTER AND ACCESS TO THE INTERNET AT HOME................................ 97 

FIGURE 24: WHERE STUDENTS USUALLY ACCESS THE INTERNET. ........................................................................ 98 

FIGURE 25: THE AVERAGE USE OF EBOOK RE AGE. ............................................................................................ 100 

FIGURE 26: PARTICIPANTS’ FAMILIARITY WITH EBOOK ACCORDING TO AGE. ................................................... 101 

FIGURE 27: THE ACADEMIC PURPOSES OF USING THE INTERNET...................................................................... 103 

FIGURE 28: NON- ACADEMIC USE OF THE INTERNET. ........................................................................................ 104 

FIGURE 29 : THE FOLLOW-UP SURVEY STAGES. ................................................................................................. 108 

FIGURE 30 TEXT PRESENTED IN THE E- FORMAT OF SCHOOLBOOK. .................................................................. 110 

FIGURE 31: EXAMPLE OF SCHOOLBOOK FOR GRADE 5 IN A PAGE OF THE PAPER FORMAT. ............................. 110 

FIGURE 32: THE LAYOUT OF THE MAIN PAGE. ................................................................................................... 111 

FIGURE 33:  THE LAYOUT OF THE LESSON’S CONTENT. ...................................................................................... 111 

FIGURE 34: THE DOCUMENT IN A TOP-DOWN METHOD. .................................................................................. 113 

FIGURE 35: THE AVERAGE USE OF SHAPES IN SCHOOLBOOKS. .......................................................................... 115 

FIGURE 36: DIFFICULTY OF MAKING LINKS BETWEEN SHAPES AND TEXT. ......................................................... 116 

FIGURE 37: TAKING NOTES WHEN READING. ..................................................................................................... 118 

FIGURE 38:MODEL OF READING STRATEGIES FOR ARABIC SCHOOL BOOK IN PAPER FORMAT (RSPSBFM)  (A. 

ABUBAKER & J.LU, 2011)............................................................................................................................ 125 

FIGURE 39: READING STRATEGY MODEL OF ARABIC E-SCHOOLBOOK (RSESBAFM) (A. ABUBAKER & J.LU, 2011) .

 ................................................................................................................................................................... 126 

FIGURE 40 BOXPLOT OF THE ERROR WHEN READING THE ARABIC TRADITIONAL FONT IN FOUR 

SIZES [10, 14, 16 AND 18]. ................................................................................................................... 136 



    

  14   
 

List of tables:  

TABLE 1: FACTORS INFLUENCING THE USE OF E- CONTENT BASED ON FIVE USABILITY MODELS. ...................... 44 

TABLE 2: SUMMARY THE MAIN FINDINGS RELATED TO FONT SIZE. .................................................................... 47 

TABLE 3: SUMMARY OF THE MAIN RECOMMENDATIONS OF STUDIES THAT FOCUSED ON LINE LENGTH ......... 49 

TABLE 4: CONTRAST AND LEGIBILITY OF TEXT BEADS ON COLOUR THEORY (GABRIEL-PETIT 2007). .................. 51 

TABLE 5: PROVIDE A SUMMARY TO THE METHODS AND TOOLS THAT USED. ..................................................... 55 

TABLE 6: DIFFERENCES BETWEEN E-BOOKS AND WEBSITES (JOHNSTON AND HUCZYNSKI 2006)....................... 60 

TABLE 7: SOME EXAMPLES OF RESEARCH THAT ADDRESSED STUDENTS’ AWARENESS OF EBOOK IN HIGHER 

EDUCATION. ................................................................................................................................................. 65 

TABLE 8: COMPARISON OF P-BOOK AND EBOOK (SHIRATUDDIN, LANDONI ET AL. 2003). ................................. 66 

TABLE 9: STATISTICS ON THE NUMBER OF SUBSCRIBERS TO THE INTERNET IN ARABIC COUNTRIES IN 2010 

(TADOZ 2010). .............................................................................................................................................. 71 

TABLE 10: THE NUMBER OF INTERNET USERS IN LIBYA (ELMABRUK 2009). ..................................... 72 

TABLE 11: STUDIES THAT ADDRESSED THE USE OF THE EBOOK AND INTERNET. ................................................ 73 

TABLE 12 : SIMILARITIES AND DIFFERENCES BETWEEN ARABIC CHARACTERS AND LATIN CHARACTERS. ........... 84 

TABLE 13 : CONSTRUCTOR OF THE QUESTIONNAIRE. .......................................................................................... 90 

TABLE 14:  DEMOGRAPHIC CHARACTERISTICS OF THE SAMPLE. ......................................................................... 92 

TABLE 15: THE DISTRIBUTION OF THE SAMPLE BASED ON EDUCATION LEVEL IN EACH SCHOOL. ...................... 93 

TABLE 16: SHOWS INTERNET USE BY RESPONDENTS. .......................................................................................... 94 

TABLE 17: THE AVERAGE DAILY USE OF THE INTERNET. ...................................................................................... 95 

TABLE 18: THE AVERAGE HAVING COMPUTER AND ACCESS TO THE INTERNET AT HOME.................................. 96 

TABLE 19: WHERE STUDENTS USUALLY ACCESS THE INTERNET. .......................................................................... 97 

TABLE 20: STUDENTS’ AWARENESS OF EBOOK. ................................................................................................... 99 

TABLE 21 ASSOCIATION BETWEEN AGE AND USAGE OF EBOOK AMONG CHILDREN USING CHI-SQUARE TEST.

 ................................................................................................................................................................... 100 

TABLE 22: THE ACADEMIC PURPOSES OF USING THE INTERNET........................................................................ 102 

TABLE 23: NON- ACADEMIC USE OF THE INTERNET. .......................................................................................... 104 

TABLE 24: COMPARING THE STRUCTURE OF TEXTBOOK IN THE TWO FORMATS. ............................................. 109 

TABLE 25 : THE AVERAGE USE OF SHAPES IN SCHOOLBOOKS ............................................................................ 115 

TABLE 26: THE DIFFICULTY OF MAKING LINKS BETWEEN SHAPES AND TEXT. ................................................... 116 

TABLE 27: WRITING DOWN THE MAIN ELEMENTS WHEN FINISHING STUDYING. ............................................. 117 

TABLE 28: TAKING NOTES WHEN READING. ....................................................................................................... 117 

TABLE 29: USING TOC. ........................................................................................................................................ 118 

TABLE 30 : STRATEGIES OF READING THROUGH A SCHOOLBOOK. .................................................................... 119 

TABLE 31 : PARTICIPANTS’ OPINIONS ABOUT E- VERSION OF SCHOOLBOOK COMPARED TO THE PAPER 

VERSION. .................................................................................................................................................... 120 

TABLE 32: STUDENTS’ ACTION WHEN USING A SCHOOLBOOK IN THE TWO FORMATS. ................................... 122 

TABLE 33: THE STRATEGIES USED IN DIFFERENT READING SCENARIOS AND THE MEDIUM TIME. .................... 123 

TABLE 34: ILLUSTRATING THE TECHNIQUES USED BY STUDENTS DURING READING. ....................................... 124 

TABLE 35: SHOW THE STRUCTURE OF THE TEXT IN EACH WINDOW. ................................................................ 130 

TABLE 36 EXAMPLE OF TEXT LAYOUT USING FOUR DIFFERENT POINTS AS FONT SIZE AND FIVE DIFFERENT  

FONT TYPES. ............................................................................................................................................... 131 

TABLE 37: THE SAMPLE SIZE. .............................................................................................................................. 133 

TABLE 38: THE RESULTS OF DESCRIPTIVE STATISTICS FOR THE ARABIC TRADITIONAL 

FONT IN FOUR SIZES [10, 14, 16 AND 18]. ..................................................................................... 135 

TABLE 39: ERROR PERCENTAGES AMONG THE FOUR GROUP FONT SIZES USING FRIEDMAN TEST. ................. 137 

TABLE 40 : PAIRS COMPARISON USING THE WILCOXON TEST IN TERMS OF THE TRADITIONAL ARABIC FONT 

GROUPS...................................................................................................................................................... 137 



    

  23   
 

quantitative and qualitative approach in this research, starting with the quantitative approach 

to collect data for the next stage of building on the qualitative data.   

 

Figure 1: Mixing both quantitative and qualitative data. 

 

Due to the aim and objectives of this research, this study is divided into three stages, 

with each stage requiring different tools and techniques. The following are some of the 

justifications for selecting a mixed-methodology for this research: 

 A quantitative research philosophy is adopted for this study in the first stage in order to 

expand on the general statement about the phenomenon being researched (i.e. “Using 

computer and accessing the internet in Libyan primary schools”) which should be based 

on data collected from a large number of students over a short period of time. 

 Because a quantitative approach cannot consider the manner that humans interact with a 

phenomenon and it is not very effective in understanding processes of significance that 

people attach to actions, therefore, a qualitative approach was applied in the second and 

third stage of the research to define the manner of reading a school textbook in 

electronic and paper formats in order to build an e- reading strategy model for Arabic 

language that will support the designing of eBook and to examine students’ behaviour 

and attitudes towards the phenomenon through the use of different techniques. 
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Figure 2: research framework. 
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Phase 4: resulting theory 
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only skim through the titles when reading journals, while they scan the contents or index to 

get a general idea of the work rather than select related sections and scan for answer.  

Figure 3: Generic model of journal usage(Dillon 2001).  Figure 4: Generic model of manual 
usage.   

  

Alternatively, Meliss Terras ( 2005) provided a model to explain how experts read 

ancient texts, using a qualitative method [content analysis, focused interviews and think aloud 

protocols] to build their model. Researcher found that three experts use different methods to 

examine the document; they also spent a long time checking the text and the word in a 

different order. In addition, they deal with visual features and then build up knowledge about 

the document (see Figure 5).   
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Figure 5: A model that explains how experts read ancient texts (Terras 2005). 

 

These two studies provided strong evidence that the reading process differs according 

to the type of information resources and the reading’s aim. To be sure, the reading process is 

quite different, from a child who reads a picture book to the mature reader who extracts 

information from highly specialized texts in mathematics, logic or physics. Thus, the 

researcher expects that the reading process for a schoolbook should also be different (Dillon 

2001; Terras 2005; Abubaker and Lu 2011 ). 

2.3.2. The reading process through linear and non-linear design 

The other issue that drew the attention of researchers in the field of e-reading is the 

reading process in terms of the text design which may be classified into two categories: linear 

and non-linear (hypertext) design. Presenting text using linear design allows reader  starting 

at the beginning and reading to the end while nonlinear design ( hypertext) design allows 

reader browse through the sections of the text, jumping from one text section to another and 

so on. 
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For example, D. DeStefano ( 2005) presented a model showing the steps followed by 

the reader when reading a hypertext as seen in Figure (6) where the amount of nodes and the 

reading process are distinct when reading a hypertext structure. As can be noted, the reading 

process in this format is not under control and can change according to the readers’ prior 

knowledge and skills.  

Figure 6: Process model of hypertext reading (De Stefano and LeFevre 2005). 

 

 There are different types of hypertext: (1) Hierarchical hypertext (2) Additional links; 

(3) Semantic links and (4) Networked hypertext. Each type has a different effect depending 

on the type of text and the purpose of reading. For example, hierarchical is better for the 

readers’ memory than network.  

In addition, researchers on non-liner structure have focused on the effect of the 

reader’s navigation path by exploring the relationship between reading method and 

comprehension, and reported different strategies of navigation used by readers according to 

users, knowledge seekers, features, and apathetic hypertext (Dillon 2001). In addition, 

changing the order of the text could influence comprehension in a liner text which is affected 



    

  39   
 

  In addition, the landscape model was used to provide a conceptual framework of the 

reading process, as it helps to understand the complex factors that impact the reading process. 

This model is just focused on the cognitive process that occurs during reading and directs 

readers’ attention to specific textual content and their effect on memory without considering 

the effect of typographic factors in reading such as font type and size (Linderholm 2004) 

because of their ability to show the readers`  purpose for reading and their background 

knowledge during the reading process. Information processing theory suggested that the 

human mind works as a computer system through following logical rules and strategies when 

processing information. The theory confirmed that changes made in the hardware will 

improve the computer’s processing of information, so, changing the reading rules and 

strategies they have learned will lead to improving the reading of online texts (Swanson 

1987).  On the other hand, the reader response theory (RRT) has been applied in several 

studies to understand the action of the reader, showing clearly the relationship between three 

elements that are basic to any reading process: text, author and reader, as seen in Figure (7) 

(Swanson 1987).  

Figure 7: The element of the reading process based on Reader Response Theory (Swanson 1987). 

 

 

 

                                                   

 

 

In addition, the related literature shows that there are two approaches to (RRT): the 

phenomenological approach and epistemological approach. According into Fish (Hirvela 

1996), the theory is focused on the reader’s response where the readers control their reactions 

to the text, while Iser (1978) thinks that the reader is free to make a response based on the 

text where there is no right or wrong way.  

Applying this theory to explain the reading process of a schoolbook shows the 

missing elements that play a significant role in reading schoolbooks. Where two elements 

should be added [ teacher and parent] when dealing with schoolbook. These two elements 

Text  Author  

Reader 
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cannot  ignore in this study where students usually get support from their parents at home and 

teachers at school; therefore, modification has been made on the basic theory ( RRT) in this 

research by adding two elements: teachers and parents, as seen in Figure (8).  Data Collected  

on experiment (1) conformed the importance of the role of these two elements as a presenter 

in chapter five.  

Figure 8: The relationship between the five elements in the reading process of school textbook.  

 

 

      

 

 

In this model, the text is presented in the middle of the reading process wherein all the 

other elements deal with the text at different levels with different methods. However, the 

reader comes in at the top of the diamond shape while parents and teachers are found at the 

same level.    

2.5. Factors affect the reading performance 

Based on analysis of more than 89 studies concerned, an investigation into the 

variables affecting usability of electronic content framework was suggested. 67.5% of these 

studies were carried out in the 1990s. An overview of these studies shows a good number of 

factors that affect reading generally. The average effect of these factors differs, however. For 

example, Dillon (1992) at the end of an empirical research that investigates differences 

between reading electronic text and paper text concluded that no one variable is likely 

responsible for the difference in reading performance between the two formats, and 

identifying a single factor without identifying all the relevant issues will only lead to 

misunderstanding. Dyson (2004) defines the text layout variables in terms of line length, 

columns, window size, and interlinear spacing. This attempt cannot be considered as an 

integrated variable that covers all the factors for it neglected other variables as font size that 

 Text  

Reader  

Author  

Teachers  Parents  



    

  42   
 

gender on online reading, whereas three other researchers indicated significant findings. 

Overall, empirical studies regarding the role of gender in reading from screen have continued 

to produce inconsistent and mixed results. Of the 123 studies reviewed, none or few pointed 

to any significant impacts or relationship. 

In addition, the educational level and use of e-text have been studied in the literature 

on human computer interface to define their influence on reading from screen. In early 

research, some researchers argued that educational level does not appear to have an impact on 

reading online, whereas others have suggested that a significant relationship between the two 

exists. On the other hand, some researchers found online reading to be positively impacted by 

educational level and these researchers argued that educational level is one of the crucial 

variables. Some did not consider educational level at all such as Noorhidawati (2008). 

Finally, in the current review, it is clear that educational level had no significant relationship 

with reading online. The remaining three showed some statistical difference in reading from 

screen based on educational level. 

2.5.2. Usability factors affecting the use of e-content 

Several researches try to address the factors that affect the usability of electronic 

Book by comparing it with paper book using different theories and methods, some of which 

merely focus on general aspects while others go into it more thoroughly. For example, the 

main web design guidelines (Powell 2000)  classify usability factors into six categories (as 

seen in Figure 9), where the logical structure and navigation were outlined as important 

factors affecting usability with more emphasis on navigation as the main factor that affects 

the content structure. These six factors could be accepted as general factors, but defining the 

elements of each factor is needed.   

Figure 9: Powell's factors of Web usability (Powell 2000). 

 



    

  43   
 

Moreover, according to Nielsen ( 2000) there are two main factors that affect using e- 

content (as seen in Figure 10): page design and content design. However, there is a certain 

deficiency in this classification which ignores elements related to page design such as font 

size, margin, spaces between lines, colour and location of the text. Moreover, it included 

elements not strongly related to this factor such as page linking which was defined as part of 

page design and the speed of reading access which usually depends on the type of technology 

being used. In addition, content design concerns elements such as the number of words per 

line, sentence structure, and headings.     

Figure 10:  Nielsen's factors of Web usability (Nielsen 2000). 

 

 
 

In the same context, IBM web guide emphasises four elements: structure, navigation, 

visual layout, and content (IBM 2005). The guide recommends using different structures 

depending on the type of information. Alternatively, the guide focused on access to 

technologies that use screen resolution and size. Moreover, IBM differs from previous guides 

in how it implements media in different content types and sizes.       

Generally, these models and usability guidelines are concerned with explaining the 

factors that affect the usability of websites more than reading eBook and have been applied 

by researchers to evaluate websites such as (Chau, Au et al. 2000; Agarwal and Venkatesh 

2002; First 2005; Robert, Paul et al. 2008; Nathan and Yeow 2011). Whereas, examining the 

usability area shows a lacuna in the literature that examines the usability and legibility of 

electronic texts. 

The studies on technology usability models show the insufficiency in these models, 

although there are several studies that focused on investigating the factors that influence 
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using e-content through various technologies. Table (1) displays five models that are applied 

in the majority of usability research. As can be noted, each model focuses on one aspect. 

Therefore, a comprehensive model that covers all the influential factors is needed.  

 Table 1: Factors influencing the use of e- content based on five usability models.  

Factors  

WUM TAM UTAUT MOPTAM 

(Kotzé 2007 ) 

Site structure  Yes No  No No 

Local search Yes No No No 

Navigation  Yes No No No 

Linking  Yes  No No No 

Content  No No No No 

Visual layout No No  No  No 

Screen appearance  Yes No  No  No 

Interactivity  Yes Yes  Yes  Yes  

Social influence  No   Yes  Yes  Yes  

Behavioural 

intention  

No  Yes  Yes  Yes  

Easy to use  No Yes  Yes  Yes  

Attitude  No  Yes  No  Yes  

Actual system use   Yes  No  Yes  

Personal factors  No  No No No 

Facilitating 

conditions  

No    Yes  No No 

Perceived usefulness  Yes  Yes  No   No 

Demographic  No  Yes  No  Yes  

Learning influence  No  No  No  No  

Content language  No  No  No  No  
 

Most researchers who are interested in reading agree that there are several factors that 

influence reading speed, accuracy, and comprehension. In addition, there are a number of 

empirical studies that provide strong evidence about the effect of these factors on reading 

from paper media. On the other hand, there is limited research addressing all the aspects 

related to reading from screen. For example, the findings of Kruk and Muter (Kruk and Muter 

1984) drew attention to differences between displaying a text on screen and paper, by 

presenting the text using the same structure of a paper book. The findings also show the 

difficulty of reading online texts that are presented using a paper structure. No wonder, the 

number of empirical studies in the field of human computer interface with focus on 

displaying text on screen has increased (Nai-Shing, Jie-Li et al. 2011). But at the same time, 

the relationship between optimising reading from screen and text layout is still unclear 
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Table 2: summary the main findings related to font size.  

 

 

 

Font 

size 

Findings 
 

- Use a serif for the main text ( Maria dos Santos Lonsdale, 

2006)(Russell-Minda, Jutai et al. 2007). 

- Increasing size did not necessarily improve the perception of legibility 

(BERNARD 2002). 

- 10, 11 & 12 points are readable size for Latin alphabet (Wijnholds 

1997; Maria dos santos Lonsdale 2006).  

- Smaller characters with more characters per line are read faster. 

- Size 14 point is more comfortable, ease for reading and reading fatigue 

than size 10 (Chan and Lee, 2005, Nai-Shing et al., 2011)( Chinese 

language). 

-   Size 10 and 12 are readable size for reading Arabic print text (Alotaibi, 

2007, Bernard, 2002).  

- Font size had no effect on reading efficiency (BERNARD 2002; Chen 

and Chien 2005). 

- Most international standards suggest 16 & 22 as minimum size for good 

reading of Latin alphabet (Smith 1996). 

- Creating spaces between words is more useful than increased font size 

of the words (Shu, Zhou et al. 2010).    

Font type 
- Times New Roman was read faster in Arabic print text (Alotaibi 

2007).  

- Arab children’s performance improve when using Simplified Arabic 

font with font size 12 point or Arial Unicode with font size 14 point 

(Asmaa and Asma 2009). 

- There was no difference between Arial and TNR (M, B et al. 2003).  

- Arial sans serif to be preferred over TNR serif, serif font in size 10, 12 

& 14 point, TNR is less time in size 10 & 12 similar in size 14  

Courier New (Banerjee, Majumdar et al. 2011).    

2.5.3.2. Line length 

The line length of the text was considered to be one of several typographical factors 

that affected reading speed and comprehension. Line length is measured in typographic units 

(picas), which are used to increase or reduce the amount of space between letters. Other 

researchers used units of inch and centimetre, while resent studies attempted to measure line 

length using a totally number of characters. In addition, eye movement, reading speed and 

average of errors are common methods used to identify optimal line length which may 

explain the difference in the findings. (Randolph and Anuj 2005) divided the factors affected 

by line length according to the analysis by several previous studies as follows: (1) subjective 

factors such as ease of reading and user preference and satisfaction; (2) objective factors such 

as comprehension and reading rate. 
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because its main focus was on the print text, and is therefore not suitable for collecting 

empirical evidence for reading online (Dyson 2004). 

Furthermore, Yi, Park et al.(2011) surveyed the affected number of columns in the 

readability, comprehension and satisfaction of e-book. English is a second language for 

participants (22-26 year old). They were asked to read a text with 400 words (2000 to 2010 

characters) and answer five questions in one minute. The survey reported that participants 

prefer reading one column. Table (3) summarised the main findings for line length.  

Table 3: Summary of the main recommendations of studies that focused on line length  

Line length 

 

 

 

 

- Between 60- 70 characters and additional interlinear space of 1 to 4 points 

(Maria dos santos Lonsdale 2006). 

- Long line lengths need more interlinear spacing to ensure that the eyes 

locate the next line down accurately (Bouma 1980). 

- 132 characters per line give faster reaction time (Youngman and Scharff 

1998).  

- Using 2/3 screen line length improves reading speed for Arab children 

(Asmaa and Asma 2009). 

- If the text requires headings, a single column is advisable (Hartley 1977; 

Southall 1984). 

- For scientific journals, a single column layout with wide margins is read 

more quickly (Simmonds 1994). 

- More target words are located with a double column (Foster 1970; Hartley 

1978), a speed- accuracy trade- off with double columns (Creed 1987). 

- People over 25 years old show no differences in reading rate across the three 

columns, while people aged 18- 24 years olds  are faster when reading a 

single page column (Dyson and Kipping 1997).  

- No difference between single column and double column (Creed 1987). 
- Single or long column read faster. (Duchnicky and Kolers 1983; Creed 1987; 

Dyson and Kipping 1997; Youngman and Scharff 1998; Yi, Park et al. 2011). 

- No influence of column format on reader over 25 year (Creed 

1987). 

- No influence of column format on reader (Chaparro, Shaikh et 

al. 2005). 

- Short column easy to scan by faster reader.( three column) 

(Dyson and Haselgrove 2001) 

- Long line was preferred for reading from printed material 

(Landoni and Gibb 2000). 

Randolph and Anuj ( 2005) provided a guideline according to the distilled studies. 

The guide provides general recommendations without providing explanations that show if 

these principles are concerned with all the differences that affect reading the text. 

On the other hand, In the Chinese language, some researchers such as Nai-Shing et al. 

( 2011) reported that double columns and double line spacing are read more comfortably than 
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the single column. While in Arabic language, there is no study providing empirical evidence 

for optimal line length for reading online text.   

Thus, the effect of the column format still requires more thinking to cover these 

aspects. Most of these surveys prove the effect of scrolling on reading. And they were limited 

to showing just the favourite display format without providing any explanations as to why the 

reader prefers this and why he/she dislikes the other format. Also, could this decision be 

affected by the type of reading? This type of question should be asked by researchers when 

doing this kind of research.  

2.5.3.3. Colour 

The other variable is colour, which has been examined to define its effect on the 

reading process by several researchers such as (Singleton and Henderson 2006). When colour 

and font are combined, the visual as well as the emotional attributes of the font are enhanced. 

At the same time, changing the colour of the font or background can significantly affect 

legibility. As defined by Alan Clarke (2001), hue is what we usually call colour. Saturation is 

an approach that describes the cleanliness of a colour and how it varies from grey to its most 

pure bright form. And intensity is a measure of the lightness of a colour. 

 In addition, the same colour can appear very different when placed on different 

backgrounds, and that different colours can appear nearly the same when juxtaposed with 

different backgrounds. Moreover, when working with colour and type, it is important to be 

aware of all the ways in which colour contrasts can be accomplished. Table 4 provides some 

examples showing how colours interact. E.g. using solid and contrasting colours for 

backgrounds behind text is more acceptable for avoiding textures which may make 

letterforms difficult to distinguish, while a black text on a white background offers optimal 

readability for texts (Gabriel-Petit 2007). In addition, according to Xue-min et al. (2007), 

using white with black and deep blue and blue with yellow and white were the better options 

for displaying Chinese text.   
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Figure 11: Framework of factors that affect reading an e-text based on theoretical perspective. 
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Table 5: provide a summary to the methods and tools that used. 

Reading 

performance 

 

Tools 

collecting data 

Text layout 
Reading process 

Font size Font type Line length 

References 

 

Reading speed  

Eye movement 
   (Ashby and Rayner 2004; Laarnia, 

Simolaa et al. 2004; Siegenthaler, 

Wurtz et al. 2011) 

number of correct 

responses 

 

 

 (Ling and Schaik 2006; Yi, Park et al. 

2011) 

(Miller and Gagne 2008) 

Time to read task 

(Bernard, Frank et al. 2001; 

Russell and Chaparro 2001; 

Feely, Rubin et al. 2005; 

Sheedy, Subbaram et al. 2005; 

Alotaibi 2007; AYAMA, 

UJIKE et al. 2007; Huang, Rau 

et al. 2009) 

(Bernard, Frank et al. 2001; 

Dillon, Kleinman et al. 2004; 

Poole 2005; Sheedy, 

Subbaram et al. 2005; 

Alotaibi 2007) 

(Shaikh 2005; Sheedy, Subbaram et al. 

2005; Ling and Schaik 2006; Walker, 

Schloss et al. 2007; Yi, Park et al. 

2011) 

(Liu and Huang 2007; Miller and 

Gagne 2008; 2011) 

searching time 
(Huang, Rau et al. 2009; 

Rivera-Nivar and Pomales-

García 2010) 

(Gasser and Boeke 2005; 

Rivera-Nivar and Pomales-

García 2010) 

(Rivera-Nivar and Pomales-García 

2010) 

 

 

Comprehension 

Eye movement (Rello, Kanvinde et al. 2011)   (Nel, Dreyer et al. 2004; Rello, 

Kanvinde et al. 2011) 

Number of error (Alotaibi 2007) (Alotaibi 2007) (Dillon, Kleinman et al. 2004; Yi, Park 

et al. 2011) 

(Miller and Gagne 2008; 2011) 

Time to read task (Russell and Chaparro 2001)  (Shaikh 2005; Walker, Schloss et al. 

2007; Yi, Park et al. 2011) 

 

searching time  (Chaparro, Shaikh et al. 2005)   

Satisfaction  

Questionnaire  

(Bernard, Frank et al. 2001; 

Russell and Chaparro 2001; F 

2007; Rivera-Nivar and 

Pomales-García 2010) 

(Bernard, Frank et al. 2001; 

Chaparro, Shaikh et al. 2005; 

Rivera-Nivar and Pomales-

García 2010) 

(Rivera-Nivar and Pomales-García 

2010) 

 

behaviour Eye movement     

Observation     (Fisch, hulman et al. 2002) 
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Table 6: Differences between e-books and websites (Johnston and Huczynski 2006).  

Information 
 Architecture 

Books Web sites 

Components Cover, title, author, chapters, 
sections, pages, page numbers, 
table of contents, index. 

Main page, navigation, links, content 
pages sitemap, site index, searches. 

Dimensions Two- dimensional pages presented 
in a linear, sequential order. 

Multidimensional information space 
with hyper textual navigation. 

Boundaries Tangible & finite with a clear 
beginning & ending. 

Fairly intangible with fuzzy borders 
that “bleed” information into other 
sites. 

 

3.3. Brief History of eBook: 

E-text has a shorter history compared to the paper. Its history is also less clear 

compared with the paper document or physical environment. The concept of eBook 

can be traced back to Memex and Dynabook. Memex was envisioned by Vannevar 

Busk in 1945 to use as an information workstation in the first stage before applying it 

as a device to store books (as seen in Figure 12) and then used for reading and 

retrieving them. Dynabook was created by Alan Kay in 1986 which was envisaged for 

notebook PCs and laptops. 

Figure 12: Drawing of Bush’s Theoretical Memex Machine
1
. 

 

In 1971, the Michael Hart Project [Gutenberg Project] is seen as the first 

significant attempt at developing an eBook, a project that freely offers access to read 

and retrieve on screen currently more than 20,000 titles. In addition, in 1976, FRESS 

                                                      
1
 http://www.kerryr.net/pioneers/gallery/ns_bush8.htm 
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was used by Brown University students to read poems and other critical materials on a 

computer. These two attempts are seen as the first significant effort in e-book 

development (Abdullah 2007). 

In 1985, an eBook called Superbook was presented by the Bellcare 

Laboratory; the eBook was built according to a user- centre design model where the e-

book has a similar structure to the paper book as in a table of contents in addition to 

computer-based features such as examining words. On the other hand, present 

reference materials such as encyclopaedias and dictionaries began to be published in 

digital versions during the 1980s and 1990s on CD- ROM (Egan, Remde et al. 1989).  

In 1998, NuvoMedia (Anonymous 1999) introduced the Rocket eBook for 

reading an eBook. The number of dedicated eBook readers in the market increased 

after that date. For example, each year Sony introduced a number of eBook portable 

readers such as PRS500 in 2006, PRS- 600 and PRS900 in 2009, PRS- 350, PRS-650 

and PRS- 950 in 2010, and Wi-Fi PRS-T1 in 2011. Figure (13) shows examples of 

eBook readers that have been produced by Sony.  

Figure 13: example of the latest eBook portable readers from Sony
2
.  

   

Moreover, in 2007, Amazon.com developed Amazon Kindle [eBook reader], 

which enables readers to download, browse, and read news and books. Each device-

generation used different file formats, e.g. first generation used plain text file (TXT), 

                                                      
2
 . http://en.wikipedia.org/wiki/Sony_Reader#2006_Model_.28Discontinued_late_2007.29  

http://en.wikipedia.org/wiki/Sony_Reader#2006_Model_.28Discontinued_late_2007.29
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Topaz formats books (TPZ), and Amazon's proprietary DRM-restricted format 

(AZW), while the second generation insert Portable Document Format (PDF). The 

fourth generation (Kindle, Kindle Touch and Kindle Touch 3G) is able to display 

Kindle (AZW), TXT, PDF, unprotected MOBI, and PRC files natively. HTML, DOC, 

DOCX, JPEG, GIF, PNG, and BMP are usable through conversion. In addition, the 

Touch and Touch 3G versions are also able to play Audible (Audible Enhanced (AA, 

AAX) and MP3 files (as see in Figure 14) (Murray 2012). 

Figure 14: first generation of the Amazon Kindle
3
. 

  
 

3.4. Contribution of e- textbook for education: 

The use of electronic information has increased in various spheres of life such 

as the military, commercial, medical, and educational fields. In the field of education, 

the eBook was firstly used in higher education widely before it became popular. 

Limited use of eBook at the beginning could be due to the use of just a linear format 

of printed documents which led librarians and educators to slow down the turnout into 

                                                      
3
. 

http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4R
NRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl
=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-
2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-
content/uploads/2008/11/amazon_kindle_2-
480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321
&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&
page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69   

Fourth-generation Kindle A first generation Kindle 

http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4RNRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-content/uploads/2008/11/amazon_kindle_2-480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69
http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4RNRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-content/uploads/2008/11/amazon_kindle_2-480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69
http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4RNRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-content/uploads/2008/11/amazon_kindle_2-480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69
http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4RNRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-content/uploads/2008/11/amazon_kindle_2-480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69
http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4RNRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-content/uploads/2008/11/amazon_kindle_2-480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69
http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4RNRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-content/uploads/2008/11/amazon_kindle_2-480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69
http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4RNRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-content/uploads/2008/11/amazon_kindle_2-480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69
http://www.google.co.uk/imgres?q=A+first+generation+Kindle&um=1&hl=en&sa=N&rlz=1T4RNRN_enGB443GB444&biw=1821&bih=751&tbm=isch&tbnid=H0yYUD1Ck3AoLM:&imgrefurl=http://www.slashgear.com/amazon-launching-kindle-2-at-february-9th-press-conference-2732127/&docid=L2XYfSg28HouVM&imgurl=http://cdn.slashgear.com/wp-content/uploads/2008/11/amazon_kindle_2-480x360.jpg&w=396&h=480&ei=5miRT7u6L8qa0QWQ_5mCAg&zoom=1&iact=hc&vpx=321&vpy=122&dur=226&hovh=247&hovw=204&tx=135&ty=129&sig=105885780228660678743&page=1&tbnh=139&tbnw=115&start=0&ndsp=41&ved=1t:429,r:1,s:0,i:69
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higher education. It is notable that the average use of e- materials among university 

students in the U.S.A. increased from 33% in 2003 to 51% in 2006. 

Table 7: Some examples of research that addressed students’ awareness of eBook in higher 
education. 

Studies Had not use eBook Country 
Chu  (Chu 2003) 67% US  
Ismail and Awang Ngah (Ismail and Awang Ngah 

2005) 
61% Malaysia 

Bennett and Landoni (Bennett and Landoni 2005) 61%  
Anuradha and Usha (Anuradha and Usha 2006) 66% Indian 
Levine-Clark (Levine-Clark 2006) 49% US 
Noorhidawati and Forbes (Abdullah and Gibb 2008) 60% UK 
Ming- der Wu and shin (Wu and chen 2011) Use both version Taiwan  
 

Moreover, Jamali (2009) looked at 16,000 students and listed several 

advantages that encourage students to use eBook such as portability, cost, search 

ability, and so on. In addition, the same study indicated that 7.6% of respondents do 

not prefer using an eBook because of screen reading, while 6% of participants point 

out that they prefer reading printed books because of the difficulty of browsing and 

scrolling the text on screen.     

3.5. Comparison between reading electronic and 

paper text: 

There are two thoughts on the field of reading. The first is that paper will 

never be replaced by e- text. This might be due to the ease and flexibility of using 

paper format. For instance, manipulating paper is achieved by manual dexterity, using 

fingers to turn pages, keeping one finger in a section as a location aid, or flicking 

through tens of pages, while browsing the contents of a document is either difficult or 

impossible to support electronically.  

Although browsing through the electronic document might involve using a 

mouse and scroll bar in one application, one might require menu selection and page 

numbers, whilst another supports touch-sensitive buttons and screens. Hypertext 

manipulation of large electronic texts can be rapid and simple while other systems 
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might take several seconds to refresh the screen after the execution of another page 

(Dillon 2001).  

 Alternatively, the second thought concerns those who believe that eBook will 

replace paper format, and build such thought on several advantages of the eBook such 

as ease of storage and retrieval (Liu 2005; Carol Tenopir 2009). Also, it has the ability 

to use several features such as sounds, animations, less cost, ability to download and 

use hotspots (Robert Polding 2008). In addition, Shiratuddin et al. (2003) compared 

eBook with paper format based on previous studies; the summary of the comparison is 

found in Table (8). From the table, it can be noted that paper content is more legible 

than e- content. 

Table 8: Comparison of p-book and eBook (Shiratuddin, Landoni et al. 2003).   

 

However, it can be observed that the arguments provided by each team to 

support their point of view differ; for instance, defenders of paper book consider the it 

better in terms of ease of handling and taking notes, but is not as good when it comes 

to search or capacity for storage like eBook. Moreover, the other hand, supporters of 

the eBook see it as easy to navigate especially for academic purposes. Therefore, there 

must be a third approach, which, while knowing that eBook would not replace the p-

book, considers the two formats as complementing each other in order to satisfy the 
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Figure 15: The use of the Internet in developed and developing countries (Union 2011). 

 

Utilization rates of the Internet vary among Arabic countries according to 

various factors (such as political, economic, social and cultural); however, the 

political and economic factors are more influential than others. This is seen in Table 

(9) which displays the latest statistics of the number of subscribers to the Internet in 

Arabic countries in 2010, compared to the population of each country. It is notable 

that Bahrain comes in first place with 3,777,900 users who represent 88% of the 

population, while Iraq comes in at the last place with only 325,000 users (1.1%) 

(Tadoz 2010).     

Table 9: Statistics on the number of subscribers to the Internet in Arabic countries in 2010 
(Tadoz 2010). 

Countries No of Internet users percentage to total 
number of population 

Bahrain 649.300 88% 

Emirates 3.777.900 75% 

Qatar 436.000 50% 

Amman 1.236.700 41% 

Kuwait 1.100.000 39% 

Tunisia 3.600.000 34% 

Saudi Arabia 9.800.000 33% 

Lebanon 1,000.000 24.2% 

Jordan 1.741.9000 24% 

Egypt 17.060.000 21.2% 

Syria 3.935.500 17.7% 

Sudan 4.700.000 13.6% 

Libya 353.900 5.5% 

Yemen 420.000 1.8% 

Iraq 325.000 1.1% 

% 
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            The use of the Internet in Libya dates back to 1998, where it was confined to 

only a limited segment of society. In 2000, the Internet became available for public 

use, which could be seen as the first real use of the Internet in Libya. At the 

beginning, connection was only available via telephone, but in 2005 users were able 

to use ADSL servers and then WiMax in 2009 (BBC 2009). In addition, Al Bayan 

UAE (UAE 2004) reported that the number of public centres and private Internet 

cafes increased to about 3000 centres throughout Libyan cities. 

Alternatively, the limited number of resources shows that there is a dramatic 

increase in the number of Internet users despite the high costs of subscribing. A 

monthly subscription fee was relatively high given the low level salaries where 

subscribers would have to pay $400 (700 LYD) annually to access the internet. 

In addition, the average Internet use in Libya differs from year to year. For 

example, in 2001 the average Internet use was 300,000 users; this number increased to 

850,000 then decreased again to 205,000 users in 2006. Identifying the cause(s) of 

this declined is yet to be made (as can be seen in Table 10)(Elmabruk 2009).   

Table 10: The number of Internet users in Libya (Elmabruk 2009). 

Year  
1998 Did not exceed one hundred   
2001 300000 
2003 850000 
2006 205000 
2009 3539000 

  
 

Table (11) summarizes the studies that have addressed the use of the eBook 

and the Internet. Studies with vague approaches were excluded to filter findings to be 

considered in this research. These studies show mixed results which make drawing up 

conclusions fairly difficult.  
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Table 11: Studies that addressed the use of the eBook and Internet. 

Authors & year Sample, file & 

country 

Method  & 

statistical tests 

Research Focus Material Findings 

CNN, USA 

Today, National 

Science 

Foundation & 

Gallup  

740 children aged 13 

through 17/ middle 

& high school 

Telephone 

interviews 

Children’s familiarity 

with computer & 

Internet 

 55% had the opportunity to use 

the Internet 

67% have computer at home. 

 

Perse & Dunn 

(Perse and Dunn 

1998) 

Adult/ 1071  Motivations for 

internet use  

 People mostly use Internet at 

home for entertainment. 

Stafford, et al. 

(Stafford, Lline 

et al. 1999) 

 Interviews   61% use the Internet for 

communication 

25% business reasons. 

National Public 

Radio 

Aged 10- 17  Internet use  Children are more positive than 

adults in accessing modern 

technology at school. 

Valkenburg & 

Soetcrs 

(Valkensburg 

and Soeters 

2001) 

194 children aged 8- 

13/  

MANOVA/  Examine motives for 

using the Internet & 

their positive and 

negative aspects/ use 

for entertainment & 

social interaction.  

 There is not much difference 

between younger & older 

children. 

Older children use Internet for 

finding information about sport 

and cited email more than 

younger children 

73 % have negative experience 

with internet.  
Sally & Cliff 

(Maynard and 

161 participants aged 18- 

56+/ Leicestershire area 

Postal 

questionnaire 

Investigate users about  96.3% considered eBook as multimedia 

CD-ROM book & 68.9% thought all 
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Figure 16: The basic structure of hypertext (Palmer 1993). 

 

However, in several cases, a hypertext can confuse the reader, especially 

where readers need to know where they are and where to go next. Thus, some 

designers suggest using tools that help readers define their path in the text such 

as a dynamic table of contents, map of contents, or list of chapters. The effect 

of these tools is the focus of discussion among many researchers interested in 

online reading by younger pupils, and they argued that understanding 

navigation search when reading hypertext will provide optimal use to e- text 

provided in the hypertext format (Salmerón and García, 2011, Lawless et al., 

2002)(Amadieu, Tricot et al. 2009).    

- Linear format: linear refers to the text that is presented in a straight line and 

read from beginning to end. This is usually done by using  portable document 

format  (PDF) which offers several advantages to readers and designers such 

as the ability to download it install it on every PC network, and security to the 

text.  Figure (17) presents some examples of text presented in the PDF format. 
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Figure 17:  Example of a pdf book 4    

     

   However, the impact of this style in reading for learning is not clear, and that 

is because most studies conducted in this regard has only focused on the designing 

issues. Also, the number of comparative studies is not enough. Extensively, eBook for 

children is used in Arabic countries due to the PDF file and its ability to be 

downloaded.   

In addition, Gordon et al (Gordon, Fletcher et al. 2007) suggested the Visual-

Syntactic Text Formatting Theoretical (VSTF) method for increasing reading 

comprehension as shown in Figure (18). The method has been tested with adults and 

students in classroom of year 10 and 11 according to UK education ( age 15 to 16). 

The study reported a significant improvement in reading comprehension, and score of 

the quizzes and retention. For example, the mean reading comprehension for control 

group (reading black text) was 0.225, while it was 0.235 for students who read a 

VSTF text.    

 

 

 

                                                      
4
. .  http://www.hd-videoconverter.com/convert-djvu-to-pdf.html.  

http://www.hd-videoconverter.com/convert-djvu-to-pdf.html
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Figure 18: : Electronic Textbooks Used in VSTF (Technologies 2001). 

 

eBook guideline:  

Searching for an eBook guideline has unveiled that only simple and limited 

attempts have been made, only offering general advice without going into detail or 

provide any standard for use. For instance, electronic books on screen interface  

(EBONI)  is meant to advise designers when designing material for higher education 

in an electronic format (Wilson and Monica 2002). The guideline is divided into 22 

parts, with each part focusing on one element such as hypertext, text format or eBook 

technologies. In section seven (“design typographical aspects carefully”), it provided 

suggestions to enhance readability such as using white spaces justify the text to the 

left side and use line lengths of 10 to 15 words. This guide cannot be accepted as 

comprehension reference for designing Arabic text for a number of reasons (Haboubi, 

Maddouri et al. 2006):  

- Different morphological structure to Latin. 

- Difference in character width and position. 

- Combination of seven vowels. 
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language [EL] which makes applying the criteria based on EL to other languages such 

as Arabic [AL] difficult.  

Figure 19: Dots in some Arabic letters. 

 

In addition, Arabic letters have up to four different shapes depending on its 

relative position in the text. Adnan Amin (Amin 2000 ) highlighted certain facts 

related to Arabic characters which are summarised in Table (12), and compared it to 

Latin. These differences have to do with the characters’ width, position and 

morphological structure. 

Table 12 : Similarities and differences between Arabic characters and Latin characters. 

Arabic language Latin language 

Arabic language is written from 

right to left. 

Latin language is written from left to 

right. 

Use letters and vowel. In some 

cases, the absence of vowel 

diacritics dictates a different 

meaning. 

 Use letters. 

Words are separated by spaces. Words are separated by spaces. 

Some word can be divided into 

smaller units called sub words. 

 

Some characters of the same font 

have different sizes.  

 

Combine seven vowels.  

15 letters have dots; these dots can 

be at the top or bottom of the 

letters. 

Two letters have dot.  

The shapes of the letters differ 

based on their position in the word 

(e.g. medial, final, and isolated).  

 

Vowels are placed above the 

characters. 

 

Six letters (و ز ر ذ د ا) have only an 

isolated or final form.  

 

Some letters look almost the same 

in all four forms 
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Table (15) and Figure (20) show the distribution of the sample based on 

education level in each school. All students in year  4, 5 and 6 were selected in the five 

schools. The number of students in the year 6 was the largest in the five schools. To 

avoid the impact of age difference among students, a large number of students are 

supposed to be in the fifth grade, but were enrolled early at age 5. In addition, the 

sample comprising five public schools in Benghazi was selected to distribute the 

questionnaire more broadly. In order to ensure that the sample includes all segments of 

society, schools were selected from different geographical regions. In addition, schools 

located in the outskirts of the city have been excluded because of the difference in 

patterns of living which can affect the level of computer use. 

Table 15: The distribution of the sample based on education level in each school. 

  Education level  

Schools  Year 4 Year 5 Year 6 Total 
Cortba  27 42 32 101 students 

Umm Habiba 28 32 39 99 students 

Tariq ibn Ziyad 28 35 39 102 students  

Geleana  24 36 40 100 students 

Green book  27 35 40 102 students 

Total  134 180 190 504  

 

  Figure 20: The distribution of the sample based on education level in each school. 
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Students’ gender was used as a second factor to measure the usability of eBook 

and Internet and to report if there is a distinction in the student’s skill level  where 

some researchers have shown that there is a difference in the usability of internet and 

eBook according to the gender variable. 

Finally, it would be useful to justify the reasons behind choosing the 

participants only from Libya despite the number of Arab countries (22 countries). 

Importantly, Libya is the home country of the researcher, which means that the 

researcher is able to collect the required information without any difficulties regarding 

time issues, obtaining permission to distribute the questionnaire, living costs, and so 

on. Notwithstanding the existence of local dialects in various Arab countries, Arabic is 

the language used in teaching and learning in all these countries.     

4.3. Questionnaire data analysis: 

4.3.1. Internet access: 

As mentioned in chapter three, Internet application in Libya is quite new and 

limited in the education field, as Libyan primary schools still could not provide 

Internet access for their students. Thus, there is no tangible benefit of Internet use to 

students in their education activities as it is simply not available. The absence of 

teachers’ direction reduces the scientific use of the Internet. In addition, the study 

reported that the total average use of the Internet among participants was high, where 

86.1% of responders have access to the Internet after school time without any direction 

from the teacher. Participants who use the Internet are mainly divided into daily users 

(43.84%) and weekly users (28.37%), see Table (16) and Figure (21). 

  Table 16: shows Internet use by respondents. 

 Number       Parentage 

I do use the Internet. 445 88.29% 

I use the Internet daily.  224 50..34% 

I use the Internet at least once a week.  143 32.13% 

I use the Internet occasionally.  78 17.53% 

I do not use the Internet at all.  59 11.71% 
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Figure 22: The average daily use of the Internet. 

 

In developing countries there are several barriers that reduce using the Internet 

widely such as a lack of access and slow internet speed, but the high price of getting 

ITC is the main barrier between all these (Paterson 2007). In Libya, the case was 

different; getting a laptop or PC is not the main barrier that reduces the use of the 

Internet since the survey reported that 86.1% of participants had indicated that they 

have a laptop or PC at home and 49.08% have more than one PC at home as seen in 

Table (18) and Figure (23). Thus, limitation in Internet use could be due to the quality 

of service, the limited range of available e- Arabic books for children, the quality of 

eBooks, poor design of free e- Arabic books, poor Arabic children’s websites, and a 

lack of support from the schools.  

    Table 18: The average having computer and access to the Internet at home. 

 

 

 

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

Half an hour One hour Two hours More than
three hours

% 37.08% 33.55% 22.51% 6.84%

  

 Have a computer at 
home 

Connect to the 
Internet 

Have more than one 
computer at home  

Number  Parentage Number Parentage Number Parentage  

Yes 434 86.1% 316 62.7% 213 49.08 

No 70 13.9% 174 34.5% 221 50.92 

Total 504 100.0 504 100.0 434 100  
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Figure 23: The average having computer and access to the Internet at home. 

 

Table (19) and Figure (24) demonstrate where students usually access the 

Internet: at home, at school or public centre. 64.05% of students do not have access to 

the Internet at home and thus use it at public centres where usually a private space for 

children’s use costs 50p per hour. This explains the high rate of Internet use between 

one hour and half an hour.  Still, 8.33% of students who have access to the Internet at 

home also go to public centres with friends and use the Internet for entertainment 

purposes. 

Table 19: Where students usually access the Internet.  

Access into Internet  Number  Parentage  

At school  - -  

At home  156 35.94  

At public centre  278 64.05  

At both ( home & public centre)  291 67.05  
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not get any guidance from their parents or teachers. Also, 30% of 

students who use the Internet at home have parents who manage their 

internet use but in some cases the parents do not know how to help their 

children use the internet safely and effectively.  

 Lack of or poor Arabic online sources:  searching for an Arabic 

online book for children (35 eBooks) showed only poor quality books 

compared to eBooks written in English, where the majority was  

presented in PDF file and did not include sound and animation. In 

addition, 53.2% of responders pointed out that they were not aware of 

the availability of websites that provided electronic Arabic books.   

In addition, the findings revealed that 85.11% had not used an eBook before the 

survey (as seen in Table 20 and Figure 25). This finding is not surprising in terms of 

the absence of a real understanding of the meaning of eBook and students not getting 

any guidance from school which could lead to misuse among students. Similar 

percentages were recorded in the UK and USA, although the difference is in terms of 

the type of respondents that were involved [e.g. students from higher education and 

staff]. 75 students ( 14.88%) had already used an eBook, 23 students ( 4.56%) had read 

or used fewer e- stories available on the internet, and 56 students ( 11.11%) used e- 

Quran. On the other hand, participants who had not used eBooks tended to state several 

reasons for this: 69.64% never heard of the term ‘eBook’, or otherwise had not seen it; 

6% could not access an e-book; and 11% used it because it is as portable as the paper 

version.  

Table 20: Students’ awareness of eBook. 

Question Responders  % 

Were you familiar with the term eBook before this survey?    

Yes  67 13.29 

No  351 69.64 

No answer  84 16.66 

Do you read an eBook before?   

Yes  75 14.88 

No  429 85.11 

No answer  - - 
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Figure 25: The average use of eBook re age.  

 

In addition, it was expected that the level of eBook usage might be affected by 

the participants’ age, education level and gender. Consequently, a Chi-Square test χ² 

test was implemented to define whether any connection exists. The test revealed that 

there is no strong association between age and using eBook, and gender has little 

influence on the average use of eBook (as can be seen in Table 21 and Figure 26). 

Starting with the age variable where several previous research predicted an association 

between students’ age and using eBook, the test found X² = 3.495, p > 005 (.479) 

which confirms  that there is no association between age and usage of e- book among 

children.  

Table 21 Association between age and usage of eBook among children using chi-Square test. 

Association No of 

valid 

Value 

( Pearson X²) 

df P  

Is there an association between students` 

age and using eBook? 
496 3.495 4 .479 

Is there an association between gender 

and using eBook? 
496 2.369 1 .124 

Is there an association between 

educational level and using eBook? 
496 2.615 2 .270 
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Figure 27: The academic purposes of using the Internet.  

 

Furthermore, the survey reported a relationship between age and treason of 

using the Internet, where students in year 6 use the Internet for academic purposes 

more than any other groups. On the other hand, all the schools do not have a website to 

support home school links and to ensure that information about school Intranet is 

shared. Schools therefore miss out on the use of the Internet as a means of 

communication between staff, students and parents.  

However, applying the Internet as an assisting tool in education in Arabic 

countries is still under investigation among several of countries such as Libya and 

Saudi Arabia, but more research should be done to evaluate available sources and 

define the types of e- sources based on education systems and learning requirements.  

 Non-academic use of the internet 

 Students in this survey used the Internet after school time without any direction 

from teachers, so it is not surprising that the highest percentage of students who used 

the internet did it for entertainment. This finding is similar to other research that 

reported students’ tendency to use the internet for multiple reasons such as (Chien 

Chon 2009). As shown in Table (23) and Figure (28), the most common reason for 

using the Internet was to “play games” (87.1%) and “chatting” (48.2). Emailing is less 
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popular among participants who just create an email for subscribing to a website that 

asks for email.   

Table 23: Non- academic use of the Internet. 

Non- academic use of the Internet Number  Mean % 

Listening to music  290 .576 57.5 

Watching or downloading the video  132 .262 26.2 

Chatting  243 .482 48.2 

Emailing 100 .198 19.8 

Playing online games  439 .871 87.1 

 

Figure 28: Non- academic use of the Internet. 

 

In addition, because most students use the Internet without any guidance from 

school or parents, they may access sites that are not suitable for their age, while 

43.56% of respondents who use the Internet for communication have an account on 

Facebook, 13% of participants have accounts on Twitter, and 22% have accounts on 

both.   

Alternatively, students’ attitudes towards the Internet differed according to 

gender and education level. According to the age variable, the survey shows that using 

the Internet among younger children was lower compared to older children. Playing 

online games was the first choice for using the Internet for participants aged 9 (24 

participants), while watching video came in second (12 students). Older children used 

the internet for a variety of purposes but the majority used it to play online games (200 

responders). also, playing online games and reading sports news were more popular for 
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corporation which is currently unavailable, while the other four groups used paper 

versions. The total number of participants was 40, 26 females and 14 males with their 

age ranging from 11 to 12. During the first observations, participants were asked to 

prepare a lesson for discussion in class. They were given an open time to complete the 

task. The next day, teachers discussed the lesson with the students and provided 

explanations, which lasted 45 minutes. Finally, the students were asked to search the 

text, answer the questions, and take a small quiz. Figure (29) shows the steps involved 

in the follow-up study. The total time takes to do the experiment was two weeks. 

Figure 29 : The follow-up survey stages. 

 

 
 

The talk-aloud technique was used in order to identify users’ cognitive and 

behavioural processes, and to collect quantitative data, which could not be obtained via 

any other method. It was also used to obtain more in-depth details from participants, 

such as describing their actions and reactions to the book interface, and where students 

were asked to describe whatever they are reacting to, acting out, thinking about without 

trying to interpret their actions. In addition, students in each group sit in a straight line 

to facilitate the observation process. The teacher stands in front of the students, while 

the researcher stands behind the students. On the other hand, the teacher was informed 

of the observation’s aims. Each student uses their own laptop brought from home, 
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Figure 30 Text presented in the e- format of schoolbook. 

 
 
 

Figure 31: Example of schoolbook for grade 5 in a page of the paper format. 
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Moreover, a schoolbook print in two sizes, A4 [210mm (8.3in) × 297mm 

(11.7in)] and in mathematics and science which include a large number of images it is 

printed in C4 [229mm (9.0in) × 324mm (12.8in)]. However, the layout of the e- format 

was similar in all subjects as seen in Figure (32) which presents the layout of the main 

page, and Figure (33) displays the layout of the lesson’s content.   

Figure 32: The layout of the main page. 

 

Figure 33:  The layout of the lesson’s content. 
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break down into words. Each lesson ends with questions that summarize the whole 

lesson. In addition, each document then comprises a hierarchical structure of 

abstraction levels, with each level representing elements in the document. The final 

part of the document is the back cover of the book which contains the name of the 

publisher. 

Figure 34: The document in a top-down method. 
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location of the shapes should enable the reader to link texts and shapes. The 

quantitative data show that 42% of participants from different levels of education 

always use the shape in a schoolbook, whilst 15.4% of them use it only sometimes. 

Furthermore, there are slight differences between participants when using shapes, as 

participants in levels 4 and 6 (49.2%, 68%) are more dependent on shapes than 

students of level 5 (31.1), as can be seen in Table (25) and Figure (35). 

Table 25 : The average use of shapes in schoolbooks 

 

Figure 35: The average use of shapes in schoolbooks. 
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Year of 
education  

Comparing text and shapes  
Total Always  Usually  Sometime  

Number Percentage  Number Percentage Number Percentage 

Year  4 66 49.2 48 35.6 20 14.5 134 

Year  5 56 31.1 92 51.1 32 17.7 180 

Year  6 92 68.6 72 37.6 26 13.6 190 

Total  146 28.9 212 42.6 78 15.4 504 
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In order to define the suitability of a shape’s location, participants were asked 

how easy it was to link the shape with a related text. 54.44% of participants in level 5 

found linking shapes with text to be sometimes difficult in the paper format, while 

46.3% of students in level 6 usually found it difficult to link text with shapes where the 

average number of words had increased in comparison with levels 4 and 5 (as seen in 

Tables 26 and figure 36). This difficulty appears when the graphic is located in 

different pages of the text. Therefore, a long line should be avoided when using 

graphic with texts, and pages should be divided into two parts using a short line.   

Table 26: The difficulty of making links between shapes and text. 

 

Figure 36: Difficulty of making links between shapes and text. 

 

Moreover, students tend to write down the main elements of the lesson, which 

helps them remember the lesson for the next class, and this can also save up on 

students’ time in exams,  where 42.4% of participants always write down the basic 

elements of the lesson and 15.4% only do so sometimes. Furthermore, the survey 
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Level 4 50 37.31 40 29.85 44 32.83

Level 5 40 22.22 42 23.33 98 54.44

Level 6 56 29.47 88 46.31 44 23.15

 
Year of education  

It is difficult to link the text with shapes  
Total Always Usually Sometime 

Number Percentage Number Percentage Number  Percentage 
Year 4 50 37.31 40 29.85 44 32.83 134 

Year  5 40 22.22 42 23.33 98 54.44 180 

Year  6 56 29.47 88 46.31 44 23.15 190 

Total 146 28.9 170 33.7 60 36.9 504 
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Year 6 
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Figure 37: Taking notes when reading. 

  

According to Table (29), the Table of Contents (TOC) is the only tool which is 

used to search the paper format of the school book, and the total number of students  

using the TOC was 54.7%, whilst 11.9% used it sometimes. Furthermore, students on 

Level 4 (13.4%) use the TOC less compared to students of years 5 and 6, where the 

teacher would tell students the page number of the lesson. Therefore, the survey reports 

that there is a relationship between using the TOC and the level of education, wherein 

the percentage increases as students increase their level of education. 

 
Table 29: Using TOC. 

 

In order to investigate the strategies of reading used by students, two questions 

were asked: ‘Do you read the lesson first?’ or ‘Do you read the questions first?’ Table 

(30) presents the reading strategy used in (PE). 65.8% of participants always read the 

lesson first and then answer the question, whereas 34.1% read the questions first. 

Usually, both strategies are used by students based on the purpose of the reading, e.g. if 
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Level 4 66 49.25 40 29.85 28 20.89

Level 5 44 24.44 74 41.11 62 34.44

Level 6 84 44.21 56 29.77 40 21.05

 
Level of 
education  

Using Toc  
Total  Always Usually Sometime 

Number Percentage Number Percentage Number Percentage 

Level 4 68 13.4 34 6.7 32 6.3 134 

Level 5 94 18.6 78 15.4 8 1.5 180 

Level 6 114 22.6 52 10.3 20 3.9 190 

Total  276 54.7 164 32.5 60 11.9 504 

Year 4 

Year 5 

Year 6 



    

 125   
 

would take, and the number of questions before starting to read. This technique is also 

used when students read the lesson for the first time. In addition, when students decide 

to read the lesson, there are two ways to view the text, as the survey reports: either by 

viewing the text or viewing the questions. In each case, students use different reading 

methods. Moreover, dotted lines in the right of  the figure (38) and (39)  refer to return 

action.  

Figure 38:model of Reading strategies for Arabic school book in paper format (RSPSBFM)  (A. 
Abubaker & J.Lu, 2011).  

On the other hand, based on qualitative feedback, the e-reading strategy for the 

schoolbooks was built. Figure (39) shows a generic description of the e-textbook 
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reading strategy, which starts by viewing the homepage of the system. Subsequently, 

students can access the book by viewing the models and then selecting the level, or by 

otherwise viewing the education levels and then selecting the model. The first action 

will be opening the book. At this point, the student has two options: to view the text or 

to view the questions. In the case of viewing the questions, the students will have 

access to the questions which link the parts that include the answer rather than 

answering the questions, simply because the aim is to encourage students to read. 

Notably, if students select and view the text, they will then start with the introduction 

to the lesson before going through the lesson and learning the main bulk. Students can 

take notes and save those notes. This function was not available in the book used in 

this test where students used paper for taking notes during reading which confused 

them. 

Figure 39: Reading strategy model of Arabic e-schoolbook (RSESBAFM) (A. Abubaker & J.Lu, 
2011) . 
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Figure 40 Boxplot of the error when reading the Arabic Traditional font in four sizes [10, 14, 16 
and 18]. 

 
 

Figure 41: The mean error when reading the Arabic Traditional font in four sizes [10, 14, 16 and 
18]. 
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