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The number of government universities in Saudi Arabia has increased dramatically from
7 to 28 in the last two decades. As a result, the number of university websites has also
increased, but without any clear guidelines regarding accessibility, which may hinder
some disabled users from benefiting from their content. Internationally, a number of ini-
tiatives such as Web Content Accessibility Guidelines (WCAG) have been implemented
to develop guidelines for web accessibility to overcome this problem. However, these
guidelines were developed in Western countries and applying them to Arabic websites
can raise further accessibility issues, for example, those related to culture and language.
This problem has been recognised by a number of researchers who recommend adapting
the guidelines to the Arabic context and there have been initiatives by different bodies
to improve the status of web accessibility in this region of the world. However, their
work has a number of limitations and shortcomings that need to be overcome. The
Yesser document provided by the Saudi government had a number of shortcomings,
which included: providing accessibility guidelines not designed for the Arabic language
and issuing no apparent update since publication in 2006. The initiative to translate
the web accessibility guidelines into Arabic suffered from a number of weaknesses, such
as: incomplete and inconsistent translation and using unfamiliar and inaccurate Arabic
words in translation. Other initiatives were very limited and did not investigate the

localisation to the Arabic context and its influence on web accessibility.
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The current study set out to localise the existing accessibility guidelines into a form and
content acceptable and easy to use by the developers of Saudi university websites, and
thus raise the accessibility and suitability of these websites for Arab users with disabil-
ities. The plan to achieve this aim was designed in three main phases, the first phase
started by developing a new framework for localising web content accessibility guidelines
for university websites in Saudi Arabia (FLWCAG). This framework was derived from
the literature and validated through semi-structured interviews with 18 experts, 12 of
whom were Saudi university website developers, Three experts were researchers in web
accessibility in Saudi universities, while the remaining three experts were Arabs working
with people with special needs. Overall, the experts supported the proposed framework,
and the validity of the components in the framework was assured through triangulating

the literature, the quantitative results and the qualitative results.

In the second phase, FLWCAG was applied through a process of four stages to localise
web content accessibility guidelines and success criteria. An online questionnaire was
designed and conducted with experts in the field of the study to review the outcome from
the localisation process. The results from the 60 respondents confirmed the importance

of all the success criteria, after analysing the questionnaire results by a one-sample t-test.

The last phase aimed at developing a checklist, called Wosool, based on the reviewed
guidelines and success criteria from Phase Two. Wosool was developed to provide sup-
port to Arab web developers in evaluating and improving the accessibility of Arabic
university websites. Interviews were designed and conducted with 15 Saudi university
website developers to review the checklist. The results were positive, the developers
confirmed that Wosool’s items were understood, clear and easy to use. The research
contributes to the body of knowledge in the fields of web accessibility and localisation,
theoretically, methodologically, and practically. It also confirms that the culture of
the target users has an effect on web content accessibility and the guidelines required,
and that following such guidelines would result in better understanding, perceiving and

navigating the web content, and hence raise the accessibility levels.
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Chapter 1

Introduction

Several definitions of disability exist worldwide, with no consensus on a standard def-
inition being established. According to the World Health Organization (WHO), “Dis-
ability” is a broad term that covers impairments, activity limitations, and participation
restrictions. Impairment can be seen as a problem in body function or structure, an
activity limitation is a struggle faced by a person in executing a task or action, while
a participation restriction is a problem encountered by a person involving life situa-
tions. To alleviate the problems experienced by people with disabilities, there is the

requirement to remove any kind of barriers, such as environmental, social and technical.

There have been several initiatives to overcome the barriers that people with disabilities
encounter when dealing with technology, and particularly the web. A number of these
initiatives have been implemented to develop guidelines for web accessibility, including
the Web Accessibility Initiative (WAI), Web Content Accessibility Guidelines (WCAG
1.0) which were published by W3C in 1999 (W3C, 1999). These guidelines were revised
and became WCAG 2.0 in 2008. At that time, WCAG was internationally known and
respected as a ‘de facto’ standard for web accessibility (Lewthwaite, 2014). In 2012,
WCAG 2.0 finally became an international standard, known as ISO/IEC 40500:2012
(IS0, 2012).

Web accessibility means that all people in the community have an equal right to access
the web, regardless of their abilities or disabilities. To be more specific, web accessibility
provides all people including those with disabilities and older people, with web content
that they can perceive, understand, navigate and interact with, and also facilitates their
contribution to that content (Petrie et al., 2015; W3C, 2008). However, without suitable
web accessibility guidelines and standards, the number of people excluded from obtaining
the benefits of accessing the web is likely to increase. Thus, this is an important issue

that needs to be taken into account when developing websites, services and content.

As well as the international guidelines, a number of governments in different countries

around the world have established their own policies, laws, and legislation relating to

1



2 Chapter 1 Introduction

web accessibility, including the United States, Canada, the UK, Japan and Thailand
(Chapter 2, Section 2.2.3). However, this issue has not yet received attention in Arabic
countries, such as Saudi Arabia, since there is no law or enforcement to take web ac-
cessibility into account when developing Arabic websites (Akram and Sulaiman, 2017;
Al-Faries et al., 2013; Osman, 2017).

1.1 Access Barriers

According to recent estimations, as of June 2017, there are around 185 million individuals
using the Internet in the 22 Arabic-speaking countries (Internet World Stats, 2017b).
Although the penetration of the Internet in the Arabic-speaking population is the lowest
within the top five languages (43.8% of the population), Arabic users represent by far
the fastest growing language population on the Internet (7,247.3% user growth between
the years 2000 and 2017). In Saudi Arabia, the number of people using the Internet
has been increasing dramatically in recent years, from 200,000 in 2000 to more than 24
million in 2017 (Internet World Users, 2017), which indicates that approximately 74%
of the population of Saudi Arabia uses the Internet. Similarly, the number of online
services provided to the users has significantly increased, for example, payment of bills,
student registration and online shopping. People prefer to use these services due to
the lower expenditure of time and effort required (Khan and Buragga, 2010). However,
the subject of web accessibility has remained a problematic issue for Arabic language
websites, in terms of accurately assessing whether those with disabilities are able to
enjoy their use on equal terms with their peers (Al-Badi and Mayhew, 2010; Al-Faries
et al., 2013; Al-Khalifa, 2010; Badawood, 2016). This is despite the fact that by 2017,
disabled individuals in Saudi Arabia represented almost 7.1% of the total population
(General Authority for Statistics, 2017). This means that out of every 1,000 people,
there are 71 people with disabilities.

In order to raise the level of education in Saudi Arabia and offer a variety of educational
opportunities to their citizens, the government of Saudi Arabia has established new uni-
versities in different regions of the country (Alamri, 2011; Ministry of Education, 2017).
Therefore, the number of government universities in Saudi Arabia has grown tremen-
dously over the past two decades, from 7 to 28 (Ministry of Education, 2017). Each
of these universities has a website, usually in two versions, an Arabic version and an
English version. These websites play an important role in providing information about
the university, colleges, departments, academic programmes, faculty members and other
details. Moreover, electronic services are provided through these websites: for exam-
ple, applying to join university programmes and courses is usually done online. These
websites are designed, developed, updated and maintained by experienced development
teams in Information Technology centres or deanships in these universities. However,

no clear guidelines are in place regarding web accessibility, which may hinder some users



Chapter 1 Introduction 3

from benefiting from their content. Among people with disabilities, there are individuals
who are interested in or in need to access university websites, for example, prospective
students, undergraduate students or simply an individual who is looking for life-long
courses. Thus, university websites in Saudi Arabia need to address the barriers that
might exclude people with special needs from participation in online educational, social

and professional activities (Badawood, 2016; Rana et al., 2011).

As reported by Al-Faries et al. (2013) most Arabic websites have accessibility barriers
that make using them difficult or impossible for many people with disabilities. The
results from studies conducted by Alahmadi and Drew (2016); Rana et al. (2011) revealed
that university websites in the KSA suffered from a low level of accessibility. Different
reasons could contribute to this problem: firstly, lack of awareness among Saudis of the
importance of giving disabled people the opportunity to engage with others through the
Internet and benefit from online services (Al-Khalifa, 2012a). Moreover, there is no law
or enforcement for owners or developers to take the web accessibility issue into account

when developing Arabic websites (Al-Faries et al., 2013).

Secondly, the owners or developers of the websites do not have sufficient knowledge about
Arabic web accessibility, especially when they do not speak any languages other than
Arabic since most available web accessibility guidelines are not in Arabic. Even when
there is an Arabic version of the guidelines, it is literally translated (word for word) rather
than translating the meaning of the original. In addition, the translation is misleading
to some extent, as some technical terms are translated into completely different terms

that are not suitable to the context of the guidelines, as explained further in Chapter 3.

Thirdly, web accessibility guidelines that are developed in Western countries (North
America and Western Europe) are followed when designing and developing Arabic web-
sites (Akram and Sulaiman, 2017; Al-Badi and Mayhew, 2010). Some of these guidelines
do not fit all cultures with all languages: a simple example of this is the font size and
type. The acceptable font size and type in Latin-based languages would not be accepted

in other languages like Arabic, as discussed in Chapter 5.

The fourth reason is related to the evaluation of Arabic website accessibility. Unfor-
tunately, most existing web accessibility evaluation tools do not support the Arabic
language (Al-Khalifa, 2012b; Osman, 2017), which makes the evaluation results confus-

ing and does not reflect the accessibility status clearly.

1.2 Research Purpose and Questions

This research aims to address the gap in the area of accessibility in Arabic websites, with

a focus on government university websites in Saudi Arabia. In particular, this research
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aims to localise the existing international guidelines to be suitable to the Arabic context,

which would enhance the accessibility of Arabic university websites.

This study addresses four main research questions, as follows:

¢ RQ1: What are the challenges facing Saudi university web developers

wishing to enhance the accessibility of their websites?

e RQ2: What is a framework that can be used to localise Web Content

Accessibility Guidelines for Arabic university websites in Saudi Arabia?

This research question was set to define a framework that identifies the important
components needed to localise accessibility guidelines. Three further sub-questions
needed to be answered in order to build up the answer to the second research

question:

— RQ2.1: How can the framework for localising Web Content Accessibility

Guidelines for Arabic university websites in Saudi Arabia be developed?
— RQ2.2: How can the content of the proposed framework be validated?

— RQ2.3: What are the validated framework components, subcomponents and
elements that can be used to localise Web Content Accessibility Guidelines for

Arabic university websites in Saudi Arabia?

e RQ3: What additional/adapted localised Web Content Accessibility

Guidelines are needed for Arabic university websites in Saudi Arabia?

e RQ4: What would need to be included in a checklist for web developers
to evaluate and improve the accessibility of Arabic university websites

in Saudi Arabia?

Figure 1.1 shows a broad overview of the research phases followed in this study in order

to answer the research questions.

1.3 Research Contributions

This study adds to the body of knowledge on web accessibility and localisation in the

following ways:

e Developing and validating a new framework for localising web content accessibility

guidelines for Arabic university websites in Saudi Arabia.

e Developing and reviewing a set of localised web content accessibility guidelines

and success criteria for Arabic university websites in Saudi Arabia.
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Figure 1.1: Broad Overview of the Research Process

e Developing and reviewing a checklist (Wosool) to help Arab developers who work
in developing Saudi university websites in evaluating and highlighting accessibility

problems.

e This study contributes to the area of web accessibility by exploring the challenges

in designing and developing accessible Arabic university websites in Saudi Arabia.

e It also contributes to understanding the status of web accessibility in Saudi Arabia
by reviewing previous studies investigated this issue. It also contributed to under-
standing the initiatives undertaken by different bodies to improve web accessibility

in this region of the world by critically reviewing them.
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1.4 Thesis Structure

The remainder of the thesis is structured as follows:

Chapter 2 provides a background overview of the web, web accessibility, culture, locali-

sation and the impact of localisation on web accessibility.

Chapter 3 reviews the status of web accessibility in Saudi Arabia. It also presents and
critically reviews the initiatives made to improve web accessibility in this area of the

world.

Chapter 4 discusses research methods and gives description of the overall design of the
research carried out in this thesis. The study uses sequential mixed methods. These

phases are dealt with in greater detail in subsequent chapters.

Chapter 5 describes the development process of the new proposed framework in detail

and the contents of the proposed framework.

Chapter 6 presents the first phase of this study, which is mainly qualitative, and in
which experts in the field were interviewed to validate the initial proposed framework.

The design of the interviews is explained, followed by the results and discussion.

Chapter 7 starts by describing the localisation process and its outcome. It explains
the design of the online questionnaire used to review the outcome from the localisation

process, followed by presentation of the results and analysis of the collected data.

Chapter 8 describes the development of a checklist (Wosool) that could help Arab web
developers to evaluate the accessibility of their university websites. It then describes
and explains the design of the interviews to be conducted, with the aim of gaining the
opinions, thoughts and attitudes of web developers towards the proposed checklist and
how it could be improved to suit them. Finally, the analysis and results of the interviews

are presented.

Chapter 9 provides a more detailed discussion of the results obtained from the previous

phases and draws conclusions from the findings.

Chapter 10 summarises the overall research and concludes the study by presenting the

research contributions, limitations, future work, and implications and recommendations.

1.5 Publication List

The contributions have been published in the following forms:
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Chapter 2
Research Background

This chapter provides an overview of the essential background knowledge of the topics
of the web, web browsing, web accessibility, culture, localisation and the impact of
localisation on web accessibility. It first looks at the web and web browsing and their
definitions. It then provides an overview of web accessibility starting with definitions
followed by a review of standards, guidelines, polices, legislation and evaluation of web
accessibility. After that, it briefly presents the definitions of culture and localisation and

discusses how localisation would impact web accessibility.

2.1 World Wide Web and Web Browsing

The World Wide Web! (WWW, W3) was invented in 1989 when Tim Berners-Lee
proposed to use hypertext in order to link different types of information as a web of
nodes that can be browsed by the user and accessed via the Internet (W3C, 2016b).
Document pages on the web are called web pages and may consist of videos, text, pictures
and other multimedia elements. A number of related web pages under a common web
address constitute a website. One or more web servers are used to host a website and
are accessed through a network, for example, the Internet or local area network using an
address known as a Uniform Resource Locator (URL) (Connolly, 2000). Accessing and
browsing websites require a software program running on the user’s computer called a
web browser. There are different forms or versions of a website’s appearance depending

on the device used to browse the web:

e Desktop Version refers to the full version of a website that is displayed on a desk-
top/laptop screen (W3C, 2015).

o Mobile Version refers to the mobile version of a website on a screen of a mobile

device. This version could be one of the following types (Budiu, 2013):

!For simplicity, the World Wide Web has become known as the web.

9
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— Native applications are applications developed for one specific platform and
benefit from all the features of the device, such as using the camera, the
contacts list or the compass. These applications are downloaded onto the
device itself and accessed through their icons on the device home screen.
They are downloaded from an application store such as, Apple App Store or
Google Play. In addition, any native application can define new gestures for
the application or use the standard operating system gestures. It can also,

use the device’s notification system and can work off-line.

— Mobile web applications are Internet-enabled applications that can be ac-
cessed through a device’s web browser. They are stored on a remote server,

not on the user’s device.

— Hybrid web-native applications combine features from native and web appli-
cations. They are available from an application store and can take advantage
of the many device features, just like native applications. At the same time,
like Mobile web applications, they rely on HI'ML being rendered in a browser,
with the caveat that the browser is embedded within the application.

As pointed out by W3C (2015), the word mobile is an umbrella for several wireless
devices that are portable and easy to use in different situations, outdoors and indoors.
Hand-held devices such as smart-phones and larger tablet devices are considered to
be mobile devices. Other wearable devices are considered as mobile devices as well,

examples include smart glasses, smart watches and fitness bands.
A mobile is sometimes regarded as separate from a desktop/laptop; however, there are

a number of commonalities between them. For instance (W3C, 2015):

e Control via touch-screen gestures is not reserved only for mobile devices, as it is
now included in many desktop/laptop devices. Moreover, a keyboard and mouse

can be connected to many mobile devices,

e A mobile version of a web page can be displayed on a desktop/laptop if the web

page allows the user to choose this version.
e Operating systems for mobile devices have been used for laptop devices.

e Many interface elements from desktop/laptop systems such as hyperlinks, buttons,

text, tables and pop-up menus are applied in the same way to a mobile version.

2.2 Web Accessibility

The web is an essential resource in our lives, for example in education, communication,

commerce (Klein et al., 2014) and it is crucial that everyone can access it (Henry et al.,
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2014). There has been an increasing focus on the rights of disabled people to access
technology, specifically the use of the web, which has been increasing (Sikos, 2014).
Equal access and equal opportunity need to be provided to disabled people regardless
of their disability or its severity, e.g. low vision, deafness, blindness, hard of hearing,
motor or cognitive disabilities (Henry, 2006). Designing an accessible website for people
with disabilities and for older people has been a topic of considerable importance since
the early stages of web development (Petrie et al., 2015). However, there is no widely
agreed definition of web accessibility, although there are several well-known statements,

such as Berners-Lee’s succinct and clear statement:

“As we move towards a highly connected world, it is critical that the Web
be usable by anyone, regardless of individual capabilities and disabilities.”
(Berners-Lee, 1997)

In their study, Yesilada et al. (2012) asked people involved and interested in web acces-
sibility for their opinions on five different definitions of web accessibility (Access Board,
1996; British Standards Institute (BSI), 2010; ISO, 2008; Thatcher and Waddell, 2003;
W3C, 2005). From a large number of respondents (300 valid responses), they found that
the most popular definition, chosen by 45% of respondents, was the definition given by
the Web Accessibility Initiative (WAI) (W3C, 2005),

“Web accessibility means that people with disabilities can perceive, under-
stand, navigate, and interact with the web, and that they can contribute to
the web.”

This definition includes all types of disabilities (e.g. visual, physical, speech, and hear-
ing), as well as those experienced by elderly people with changing abilities and applies
to different web technologies, such as websites, browsers, and media players. Accessi-
ble websites can help disabled people to actively engage in their societies. This means

narrowing the gap between disabled people and others (Henry, 2006).

WAI (W3C, 2005) expanded this definition to include people without disabilities but
who have limitations in certain circumstances, for example, a person who uses a slow
Internet connection to surf the web. Such a person may turn off the video and image
download and rely on text alternatives (text alternative is a web accessibility technique

for describing images and videos in a meaningful way).

The limitations that the Internet user could have are categorised into two categories
(Henry, 2006):

e Functional limitations constitute different types of disabilities whether they are
permanent, temporary or changing abilities due to ageing (Farrelly, 2011; W3C,
2005).
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Permanent disabilities could be classified into four main types:

— Visual disabilities, which include blindness, colour blindness, and low vision.
There are different types of low vision, for instance, those caused by macular

degeneration, glaucoma and diabetic retinopathy.
— Auditory disabilities, such as deafness or a hearing impairment.

— Cognitive disabilities or learning disabilities: this type of disability is broad,
as it includes difficulties with memory, problem-solving, attention, reading,
linguistic and verbal comprehension, mathematical comprehension and vi-
sual comprehension (WebAIM, 2013). People with autism, dyslexia, Atten-
tion Deficit Disorder (ADD) and Attention Deficit Hyperactivity Disorder
(ADHD) are examples of this category (Borg et al., 2014). Due to the diver-
sity of this type of disability, cognitive disabilities and web accessibility is one
of the topics that needs more research (Borg et al., 2014; Sanchez-Gordon and
Lujn-Mora, 2014). Addressing the needs of those with cognitive impairments

has only recently been discussed in more detail (W3C, 2017a).

— Motor disabilities include disabilities arising from cerebral palsy, arthritis,
Parkinson’s disease, multiple sclerosis, muscular dystrophy, essential tremor,
or other diseases that cause tremors or loss of fine muscle control (WebAIM,
2012).

Temporary disabilities, for example those experienced by people recovering after
surgery (e.g. eye, ear), or trauma injuries (e.g. broken arms) (Sanchez-Gordon
and Lujn-Mora, 2014; W3C, 2005).

Progressive disabilities due to ageing, including gradual decrease in some abilities
such as vision or hearing (Sanchez-Gordon and Lujn-Mora, 2014; W3C, 2005).

e Situational limitations refer to the situations where Internet users are con-
strained in terms of the environment, device or Internet connection (Henry, 2006).
For example, a person working on a desktop without a mouse, surfing the Internet
through smart phone or tablet, or connecting to the Internet in a noisy place which

makes hearing audio or video impossible (Henry, 2006; Henry et al., 2014).

Petrie et al. (2015) analysed a pool of web accessibility papers and extracted the following

comprehensive and unified definition of web accessibility:

“All people, particularly disabled and older people can use websites in a
range of contexts of use including mainstream and assistive technologies; to
achieve this, websites need to be designed and developed to support usability

across these contexts.”

Figure 2.1 illustrates all the components of the definition and how they relate to each

other.
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Figure 2.1: The Core Components of Web Accessibility (Petrie et al., 2015).

2.2.1 Relationship between Web Accessibility and Usability

It has been pointed out that the relationship between web accessibility and web usability
is unclear and subject to some debate (Petrie and Kheir, 2007; Thatcher and Waddell,
2003; Yesilada et al., 2012). Usability is defined by (ISO, 1998) as:

“The extent of which a product can be used by specified users to achieve
specified goals with effectiveness, efficiency and satisfaction in a specified

context of use.”

Thus, usability means designing a user interface that is effective, efficient, and satisfying.
It is worth differentiating between accessibility and usability. They are closely related,
since they both improve satisfaction, effectiveness, and efficiency. In general, accessibility
aims to make the website open to a wider user population in more situations, whereas
usability aims to make the website more satisfying, more efficient, and more effective
for its target users (Al-Badi and Mayhew, 2010). In addition, satisfaction is much less
an issue with accessibility, while web usability tends to make a website more intuitive
and user friendly. Therefore, although usability implies accessibility (Brajnik, 2000), the

contrary is not necessarily true.

Henry (2006) makes a distinction between accessibility and usability problems. When
there is a usability problem, the impact is on all users equally, regardless of ability. In
other words, a user with a disability is not disadvantaged to a greater extent by usability
problems than a user without a disability. In contrast, accessibility problems prevent or
hinder access to a website by disabled users. This means that when a disabled user is

at a disadvantage relative to a normal user, that is an accessibility issue.

Petrie and Kheir (2007) suggest that accessibility and usability problems can be seen as

two overlapping sets, which would include three categories: problems that only affect
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disabled people; these can be termed “pure accessibility” problems; problems that only
affect non-disabled people; these can be termed “pure usability” problems; and prob-
lems that affect both disabled and non-disabled people; these can be termed “universal

usability” problems.

2.2.2 Web Accessibility Standards and Guidelines

The work towards web accessibility began in the 1990s when some companies and or-
ganisations, such as IBM and the Trace Research and Development Center, provided
web accessibility information (Henry, 2006). Subsequently, in 1996, the City of San
Jose World Wide Web Page Disability Access Design Standards were developed (Henry,
2006). One year later, the World Wide Web Consortium (W3C) - an international
association that mainly aims at developing and improving guidelines, protocols and
standards for the web environment (W3C, 1997) - established the Web Accessibility Ini-
tiative (WAI). This was founded for the purpose of developing guidelines, strategies and
resources that assist web developers/ designers to make their websites accessible (W3C,
2011). In 1999, the Web Content Accessibility Guidelines (WCAG) 1.0 were finalised
and published as recommendations (Henry, 2006). Other accessibility guidelines were
also produced by the WAI, such as Authoring Tool Accessibility Guidelines (ATAG) in
2000 and User Agent Accessibility Guidelines (UAAG) in 2002 (WAI, 2005a,b). ATAG
is intended for developers of authoring tools which are used to produce web content, for
example, web page authoring tools, while UAAG is for developers of user agents such as
web browsers, media players and assistive technologies (WAI, 2005a,b). In this research
the focus is on the web content accessibility, so the accessibility of web authoring tools

and user agents are out of its scope.

WCAG 1.0 was revised to be WCAG 2.0 in 2008. At that time, it was internationally
known and respected as a de facto standard for web accessibility (Lewthwaite, 2014). In
2012, WCAG 2.0 became an international standard called ISO/IEC 40500:2012 (ISO,
2012).

In Section 2.2.2.1, a brief overview of WCAG 2.0 is given. Guidance on how to apply
WCAG 2.0 guidelines on the mobile web (W3C, 2015) is provided in Section 2.2.2.2.

2.2.2.1 WCAG 2.0

WCAG 2.0 has been developed in order to take account of different web technologies
and their future improvements (W3C, 2008). This standard constitutes four main web
accessibility principles abbreviated as the acronym (POUR) with 12 guidelines, as il-
lustrated in Table 2.1. The guidelines for each principle describe requirements for web

accessibility and comprise 61 Success Criteria (SCs).
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Table 2.1: Overview of WCAG 2.0 Principles and Guidelines (W3C, 2008, 2011)

Principle Definition Guidelines
1. Perceivable Users must be able to | 1.1 Provide text alternatives for non-
perceive the informa- | text content.
tion being presented 1.2 Provide captions and alternatives

for audio and video content.
1.3 Make content adaptable, and
make it available to assistive tech-
nologies.
1.4 Use sufficient contrast to make
things easy to see and hear.
2. Operable Users must be able to | 2.1 Make all functionality of the key-
operate the interface board accessible.
2.2 Give users enough time to read
and use content.
2.3 Do not use content that causes
seizures.
2.4 Help users navigate and find con-
tent.

3. Users must be able to | 3.1 Make text readable and under-
Understandable | understand the infor- | standable.
mation as well as the | 3.2 Make content appear and operate
operation of the user in- | in predictable ways.

terface 3.3 Help users avoid and correct mis-
takes.
4. Robust Users must be able to | 4.1 Maximize compatibility with cur-

access the content as | rent and future technologies.
technologies advance.

The guidelines themselves are not testable, since they are considered as a framework
that helps understand the success criteria and implement their related techniques. In
contrast, Success Criteria (SCs) are testable units and represent the basis for accessibil-
ity level conformance. Some of the criteria can be automatically evaluated with software
evaluation tools, whereas the others need human evaluation. Different examples of tech-
niques or combinations of techniques to achieve the success criteria of the guidelines are
offered by WCAG 2.0. In addition, guidance to evaluate conformance to WCAG 2.0 is
provided in the form of sufficient techniques, advisory techniques and common failures.
The techniques that are considered sufficient to meet the success criteria are called suf-
ficient techniques. One or more of those techniques are given for each success criterion
and can be used to meet the success criteria. The advisory techniques are those that can
enhance accessibility but are not considered to meet the success criteria. The examples

of bad practices that make web pages inaccessible are listed under common failures.
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WCAG 2.0 levels of conformance are divided into (W3C, 2008):A which means mini-
mum level of conformance with minimum level of accessibility, AA which indicates an
intermediate level of conformance with enhanced level of accessibility and AAA which

is a high level of conformance with additional accessibility enhancements.

As explained in (W3C, 2016¢), there are five requirements that must be achieved for
web content to conform to WCAG 2.0, as follows:

e One of the levels of conformance must be satisfied in full (A, AA or AAA). There-
fore, to conform to the highest level (AAA), a web page must meet the success
criteria in all levels, A, AA and AAA.

e Full web page: this means the conformance for a web page cannot be achieved if

any part of a web page is not included.

e Complete processes: this means when a web page is part of a process, then all web

pages or steps in the process must conform at the specified level.

e Only Accessibility-Supported Ways of Using Technologies: in order to satisfy the

success criteria, only accessibility-supported ways of using technologies are used.

e Non-Interference: if web technologies are used in a way that is not accessibility

supported, then they do not hinder the user’s ability to access the rest of the page.

WCAG 2.0 is a well-known accessibility standard and it has been used by different
web owners/developers to improve the accessibility of their websites. On one hand,
the process used by W3C to develop standards is transparent as it is open with a
specific period for public review, whereas other standards makers such as International
Standards Organization (ISO) develop their standards in a closed way (Lewthwaite,
2014; Lewthwaite and Swan, 2013). On the other hand, this standard has received
many criticisms over recent years. It has been argued that the work ignores the realities
of disabled people’s lives around the world (Lewthwaite, 2014). This means that a
deep understanding of the disabled and their interaction with the technology is missing
(Cooper et al., 2012). Actually, what this standard focuses on is the techniques and
a set of scenarios for education and outreach purposes. These scenarios tend to be
culturally specific, as they are framed by a Western perspective, to the exclusion of other
communities and cultures (Cooper et al., 2012). There is mention of other cultures or
languages in a couple of places so one cannot say they are always culturally specific, but
it is very limited. For example, there is an entry in WCAG 2.0 (W3C, 2008), saying
“large scale (text) with at least 18 point or 14 point bold or font size that would yield
equivalent size for Chinese, Japanese and Korean (CJK) fonts”. Another example is
Guideline 3.1 under Readable “Using left-justified text for languages that are written
left to right and right-justified text for languages that are written right-to-left”.
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In WCAG 2.0 (W3C, 2008), there are guidelines that are applicable to Arabic websites:
for example, the guidelines on providing text alternatives, providing appropriate colour
contrast levels, making all functionality available from a keyboard, providing help to
users and maximising compatibility with current and future technologies. However, there
are some guidelines that need modifications and specifications in order to be suitable
to the Arabic context, for instance, those related to making text content - which is
here Arabic - readable and in an understandable way. One of these guidelines concerns
pronunciation, which requires more specification in Arabic in applying diacritical marks
to raise readability levels. In addition, the use of abbreviations and how to deal with
them is different in Arabic and modification is required. Section 2.4 discusses the impact

of localisation on web accessibility.

2.2.2.2 Mobile Accessibility and WCAG 2.0

Generally, the guidelines and techniques of WCAG 2.0 are applicable to mobile web
content and applications, but mobile devices have a number of accessibility issues that
are different from those of desktops/laptops (W3C, 2015). Recently, W3C has extended
the existing principles of WCAG 2.0 by relating them to the main accessibility issues for
mobile devices and the best practices to address them? (W3C, 2015). Figure 2.2 shows
the main mobile accessibility considerations in relation to the principles of WCAG 2.0.
The best practices can be applied to mobile web applications, and hybrid web-native

applications and most of them can be applied to native applications.

2.2.2.3 Draft of WCAG 2.1

WCAG 2.1 extends WCAG 2.0 and all the success criteria from WCAG 2.0 are included.
WCAG 2.1 is currently a draft of the guidelines, published to allow an initial review of
the structure, approach, and types of new success criteria (W3C, 2017b). There are now
21 new success criteria in WCAG 2.1, which focus on mobile devices, cognitive issues

and low vision users’ requirements (W3C, 2017b).

2.2.3 Web Accessibility Policies and Legislation

Apart from the efforts that have been made by different participants, a number of gov-
ernments in different countries around the world have established their own policies,
laws, and legislation relating to web accessibility. For instance, in the United States
there is the Americans with Disabilities Act (United States Department of Justice Civil
Rights Division, 1990) and Section 255 of the Telecommunications Act (Federal Commu-
nications Commission, 1996). In addition, Section 508 of the Rehabilitation Act (Access

2Tt is still in draft form.
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Figure 2.2: Mobile Accessibility Considerations Related to WCAG 2.0 (W3C,
2015)

Board, 1996) requires all federal agencies’ services to be accessible to people with dis-
abilities (Access Board, 1996). Another act, which is the 21st Century Communications
and Video Accessibility Act builds on a number of legislations relating to accessibility,
including Section 508 of the Rehabilitation Act and Section 255 of the Telecommunica-
tions Act (Level Access, 2011). It focuses on ensuring that communications and media
services, content, equipment, emerging technologies, and new modes of transmission are

accessible to disabled users (Level Access, 2011).

In Canada, the institutions under the Financial Administration Act, are obliged to
follow the web accessibility standard that has been approved by the ministers of the
Treasury Board of Canada (Treasury Board of Canada Secretariat, 2012). This standard
refers explicitly to WCAG 2.0 guidelines. In the United Kingdom, web accessibility is
required by the Equality Act 2010 (EQA), which came into force in October 2010,
replacing the Disability Discrimination Act 1995 (DDA) (Government Equalities Office
and Equality and Human Rights Commission, 2013). In order to provide guidance
on meeting the requirements under the EQA, British Standard 8878 (BS 8878) (British
Standards Institute (BSI), 2010) was published by the BSI Group (the British Standards
Institution)?. The standard was officially launched in December 2010 and works as a web
accessibility code of practice. BS 8878 defines a process for creating and embedding a web

accessibility strategy within an organisation. It is written in non-technical language and

3http://www.bsigroup.com/
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is aimed at people within an organisation who have responsibilities for web development
(British Standards Institute (BSI), 2010).

In addition, Japan also has its own accessibility legislation programme called E-Japan
Priority Policy Programme (The Government of Japan, 2001). In Thailand, the Thailand
Web Content Accessibility Guidelines (Th-WCAG) have been developed as a modified
version of Level 1 conformance of WCAG 2.0 to suit the profile of Thailand (Mitsamarn
et al., 2007). Moreover, Saudi Arabia, as an example of Arab countries, has begun to

pay attention to web accessibility, as discussed in Chapter 3.

2.2.4 Evaluation of Web Accessibility

Different approaches and tools are used to evaluate web accessibility, which will be briefly

described in this section.

2.2.4.1 Approaches for Web Accessibility Evaluation

Evaluating the accessibility of a website is not as easy a process as simply validating the
markup of a website, or checking the colour contrast. It includes more issues, such as
the appropriateness of text alternatives and how information is organised on a website.
Some features recommended by accessibility guidelines can be evaluated by automated
or semi-automated tools; for example, an automated tool can evaluate whether the
markup on a website is valid; but it cannot determine whether the target of each link is
clearly identified. Therefore, effective evaluation requires a combination of automated
and manual evaluation by an accessibility expert. Manual evaluation would be a very
time consuming process and entail subjective judgment. Moreover, it could be affected
by how skilful the testers are in using the tools to access the website, for example, a

screen reader (Brewer, 2004).

Generally, three different approaches are used to evaluate website accessibility. They
differ from each other in the effort needed and precision of the results. They are as

follows:

e Preliminary Evaluation is a quick and easy check for the main accessibility issues
in a web page. Examples of these issues are page titles, colour contrast ratio,

image text alternative and keyboard access (W3C, 2013).

e Conformance Evaluation is an approach to check if a web page conforms to a
specific accessibility standard, such as WCAG 2.0. One can run a number of
different types of accessibility evaluation tools on the website. In some cases, the
evaluation tools identify specific conformance problems, whereas in other cases

they may point to specific features of the website that require a manual check
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or generate a list of questions for remaining manual checks. However, automated
web accessibility evaluation tools cannot determine conformance to all accessibility
guidelines. Therefore, the intervention of manual evaluation by an expert, using
a variety of approaches, is an important part of any conformance evaluation. For
example, as explained in Lutz Kubitschke and Boussios (2007), web accessibility
testing within the Measuring progress of eAccessibility in Europe (MeAC) includes
both automated testing for WCAG 1.0 Level A (W3C, 1999) and follow-up manual

testing, for both government and private sector websites.

It is important to point out that conformance evaluation is only as good as the

accessibility guidelines and can become outdated or inappropriate (Brewer, 2004).

e Comprehensive Evaluation Including Testing by Users with Disabilities aims to
identify the accessibility problems when disabled people interact with the web
page, as conformance evaluation may miss some problems in the implementation
of accessibility features. Therefore, a more comprehensive approach to testing a
website is not only to perform conformance evaluation, but also to test the website
with people with different disabilities, using different types of assistive technology
(W3C, 2010). For example, Dias (2003) developed a structured evaluation method
for assessing accessibility of Brazilian web portals. The aim was to help ensure
that Brazilian government websites were accessible to a wide range of users. This
method was divided into ten stages, including analysis of the “context of use” of
the web portal to be evaluated; automatic accessibility testing and code validation;
analysis based on the “Web Content Accessibility Guidelines”; test with graphical
and textual browsers; analysis based on corporate portals’ usability heuristics; tests
with users with different abilities; application of user satisfaction questionnaires;

analysis of information content; data analysis; and preparing the evaluation report.

2.2.4.2 'Web Accessibility Evaluation Tools

Web accessibility evaluation tools are software programs or online services that help
determine if a website meets specific web accessibility guidelines or standards (W3C,
2005). These tools fall into two groups (Al-Khalifa, 2012b), general tools, which evaluate
almost all guidelines such as TAW 3.0 (Fundacin CTIC, nd) and AChecker (2011) and
special tools that evaluate specific topics required by web accessibility guidelines, such
as Contrast Checker (Acart Communications Inc., nd) which tests the colour contrast.
The evaluation tools may require human intervention during the evaluation process,
since some of the tested guidelines are subjective and cannot be automatically evaluated.
Moreover, they cannot determine the accessibility of a website, but they can only assist
in doing so (W3C, 2005).

Criticisms have been raised that the tools produce different results from each other.

Evaluating accessibility for the same web page using different evaluation tools would
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produce different results and raise different accessibility issues (Al-Khalifa, 2012a; Cen-
teno et al., 2006). Moreover, these tools have been criticised for being biased towards
Latin-based languages, since evaluating an Arabic website, for example, would result
in several problems not related to the accessibility but to the language of the website
content (Al-Khalifa et al., 2011; Al-Khalifa, 2012b).

Other tools such as Web2Access developed by the ECS Accessibility Team, University
of Southampton work differently, since they aim mainly to help those making decisions
about their use of freely available interactive and collaborative e-learning tools. It seeks
to help both users and developers in their understanding of an approach to reviewing
the accessibility of particular applications. It also includes generic advice to enable
the process to be followed and makes an attempt to categorise the sites/applications

according to what tasks are to be done.

2.3 Culture, Website Genre and Localisation

The notion of culture has long attracted attention of researchers (Frey-Ridgway, 1997),
and many sociologists and anthropologists have tried to come up with a definition of
culture which has yielded thousands of definitions across the literature. Hofstede et al.
(2010) defined culture as common thoughts that discriminate an individual who belongs
to a certain group or class. Hall (1989) and Searle (1995) explained that culture affects
everything people do in their society, as it shapes their ideas, values, attitudes, and
normative or expected patterns of behaviour. As individuals, we are all unique; never-
theless, individuals share similar values and experiences with those who live with them
in the same society. One of the simplest definitions of culture was given by Samovar
et al. (2014). They explained that culture mainly refers to shared values, attitudes,
norms, beliefs, behaviours, and material objects. In a more simplified way, culture is

“the rule of living and functioning in a society” (Samovar et al., 2014).

Localisation has been identified as a process of adapting a product or service to a specific
locale (Cyr and Trevor-Smith, 2004; Nielsen, 1999; Sandrini, 2005). A locale means a
group of people, who have commonalities such as a language, culture, a region or religion
which may require a separate version of a particular product or website (Nielsen, 1999;
Sandrini, 2005). A successfully localised service or product is one that appears to have
been developed within the local culture. For instance, website localisation has been
defined by Nielsen (1999) and Gross (2006) as a process of adapting an existing website

in order to make it accessible, usable and culturally acceptable to a specific locale.

According to Kim (2013), the localisation process involves two levels of adaptation:



22 Chapter 2 Research Background

e Surface or overt level, where the adaptation to the target audience can be easily
recognised and observed in a product or service, for instance translation, punctua-
tion, and format conventions such as date, measurement and weight units, address

format and currency.

o Cultural or covert level, where a deep understanding of the target locale is required
for the adaptation, for example images and their appropriateness, colours and

symbols.

In web design, Barber and Badre (1998) came up with the notion of cultural markers,
where they were defined as interface elements and features that are acceptable and
preferred within a particular cultural group. Genre or knowledge domains were defined
as information types that are presented on the web and describe large categories of
websites (Barber and Badre, 1998), for instance, news websites or university websites.
Genre-specific cultural markers are elements and features of a specific website genre for a
particular cultural group (Barber and Badre, 1998). Examples of these markers include,

language, multimedia, symbols, colours, layout and navigation of websites.

2.4 The Impact of Localisation on Web Accessibility

The web is a global medium and it crosses national boundaries. However, for messages to
be relevant, they must appeal to the specific target audience. The cultural background
of users is considered one of the attributes that might affect users’ performance and

satisfaction while interacting with websites (Shneiderman, 2000).

People in different countries live with different lifestyles and different perspectives, which
could be related to the culture of the country or the effect of the traditions or religion.
Therefore, when designing a website with localisation in mind, it is crucial to understand
the target users, their culture and traditions. For example, if a Saudi user navigates
a website that presents a video with music in the background, he might not continue
watching it and consequently quit the website. This might happen due to the fact
that some people in Saudi Arabia do not listen to music and believe it is forbidden
from a religious point of view, depending on how conservative they are ((Otterbeck and
Ackfeldt, 2012) discuss the issue of music in Islam). Although, this is not the case for all
Arab users, as they differ in their beliefs and traditions, an appropriate way to deal with
such a situation is needed, and this is not found in the existing guidelines. So, besides
providing text alternatives for the video, the developers would provide a hint for people
that there is music in the video, and/or provide another version of the video without

music, if the users prefer no music.
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The lifestyle has an impact on accessibility, as well. Using unfamiliar symbols or
metaphors that are not seen by users in their real lives can confuse them when us-
ing the website. For example, the symbol of a mail box would confuse Saudi users as
they do not have these in their real lives. The language would influence accessibility, as
well. For the Arabic language, it is considered an orthographic issue. For instance, Ara-
bic script needs to be presented in larger sizes than English, both in print and electronic
form (Al-Wabil et al., 2006). A significant number of Arabic words that appear as non-
vowelised, when presented out of context, are homographic (Al-Wabil et al., 2006). This
means each of these words can have more than one pronunciation and meaning, which
is semantically and phonologically ambiguous. In some cases, the user would prefer to
read the Arabic text with diacritic marks which represent the short vowels of the words
and consequently ease the reading process (Further explanation of this issue is found in
Chapter 5).

Lewthwaite (2014) explained that when a developer uses accessibility standards, the
Western view of web accessibility -which does not correspond to the realities of dis-
ability within the developers home culture- might influence the web design. Moreover,
web developers may begin to use accessibility practices that are not suitable to the
context where they work, which leads to the problem of colonisation (Lewthwaite and
Swan, 2013). Accessibility standards implicitly reflect Western norms and expectations
concerning the nature of web access for disabled people, for instance, with expecta-
tions of literacy, assistive technologies and uninterrupted broadband internet connec-
tions (Lewthwaite and Swan, 2013). Therefore, such standards may lead to forms of
web practice that actually play a role in excluding groups of disabled people who live

outside the norms of Western accessibility practice (Lewthwaite, 2014).

2.5 Chapter Summary

This chapter has reviewed the basic background knowledge for this research, beginning
with the concepts of the web and web browsing. It then moved on to the definition of
web accessibility. The literature provides several definitions for this concept, one of the
most popular of which was found to be the one given by the WAI (W3C, 2005). The
comprehensive and unified definition of web accessibility provided by Petrie et al. (2015)
was also presented. The relationship between web accessibility and usability has been
clarified by presenting different opinions regarding this matter. The standards, guide-
lines and legislation regarding accessibility to web content were discussed, focusing on
WCAG 2.0 as the most popular standard. WCAG 2.0 constitutes four main principles:
Perceivable, Operable, Understandable and Robust, with 12 guidelines and 61 success
criteria. Three approaches to evaluate web accessibility, preliminary, conformance and

comprehensive approaches were briefly presented, along with the evaluation tools. This
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chapter also explored the concepts of culture and localisation and briefly explained how

localisation would affect web accessibility for both users and web developers.

Looking back at previous studies of web accessibility and the impact of localisation on
web accessibility, we can see the importance of web development being carried out with
accessibility and user’s culture in mind. Providing web developers with web content
accessibility guidelines that are localised to the target audience’s cultural background
and making sure these are followed would make the content more accessible, not only
for people with disabilities but also for all target users who share the same cultural
background. Since this research focuses on localisation of web content accessibility
guidelines for Arabic university websites in Saudi Arabia, it started by developing a
framework for this purpose (Chapters 5 and 6). This was followed by applying the
proposed framework to obtain the localised web content accessibility guidelines (Chapter
7). Using these, web developers at Saudi universities can identify accessibility problems
and improve them using a checklist called Wosool that was developed from the localised

guidelines (Chapter 8).



Chapter 3

Web Accessibility in Saudi Arabia

The purpose of this chapter is to shed light on the status of web accessibility in Saudi
Arabia, as a number of previous studies have focused on this issue (Section 3.1). Addi-
tionally, it presents the initiatives made to improve web accessibility in this area of the
world. These vary between initiatives from governments, researchers and practitioners

as will be seen in Section 3.2.

3.1 The Status of Web Accessibility in Saudi Arabia

The main purpose for conducting this literature review was to investigate the current
status of web accessibility in Saudi Arabia through reviewing previous accessibility eval-
uation studies of Arabic websites in Saudi Arabia. A comprehensive web search was
conducted in four digital libraries (Google Scholar, ACM Digital Library, IEEE Xplore,
Science Direct). Search terms were web accessibility, accessibility, Saudi Arabia, Ara-
bic websites, evaluation, evaluating, assessing, assessment, result, study, accessibility
of website/web site, web pages, disability, disabled. No time period was set for the
search, although all the papers returned were published after 2004, and most papers
were published after 2010 when interest in web accessibility in this region of the world

substantially increased.

A number of studies have investigated the current status of web accessibility in the King-
dom of Saudi Arabia (KSA). These studies aimed primarily to evaluate the accessibility
of Arabic websites. These studies varied in their methodologies, evaluation tools and
the accessibility guidelines followed, as well as the domain or category of the evaluated
Arabic websites. Each study presented results and findings and provided recommenda-
tions. All the reviewed studies have been listed in chronological order, from the earliest

to the most recent studies, in Table 3.1.

25
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Studies on web accessibility in this part of the world started more than a decade ago,
when Abanumy et al. (2005) conducted their study on e-government websites in Saudi
Arabia and Oman. Since then there has been a number of studies to examine the web
accessibility of Arabic websites in Saudi Arabia. The guidelines used as a basis for
evaluation were WCAG 1.0 or WCAG 2.0, which showed their popularity compared
to other guidelines. Abanumy et al. (2005); Al-Khalifa et al. (2011); Alahmadi and
Drew (2016); Alshamari (2016) and Rana et al. (2011) all tended to use automatic
checkers to evaluate website accessibility problems. A combination of automatic and
manual evaluation was used in studies conducted by Al-Khalifa (2010, 2012a); Al-Khalifa
et al. (2016) and Khan and Buragga (2010). The study conducted by AlJarallah et al.
(2013) and AlJarallah and AlShathry (2015) proposed a new cognitive-based approach
to evaluate the accessibility of e-government websites for blind users: this involved
automatic evaluation, experiments and interviews with blind users, and interviews with
web designers, to analyse the problems faced by blind participants. Another approach to
evaluate the accessibility of the Blackboard system was proposed by Alotaibi (2015) and
involved automatic evaluation, manual evaluation, and feedback from disabled users.
The popular automated software tools used in these studies were W3C validation tools'
and AChecker?. Pure manual evaluation was adopted in a study conducted by Al-Faries
et al. (2013).

The studies by Al-Khalifa (2010, 2012a); Alshamari (2016) and Rana et al. (2011) eval-
uated only the homepages not the whole websites. Al-Khalifa et al. (2016); AlJarallah
and AlShathry (2015) and AlJarallah et al. (2013) chose to evaluate three representative
pages from the selected websites, whereas Alahmadi and Drew (2016) were specific and
chose the home page, one course description page and one admission page from each
selected university website. The remaining studies -except the last two conducted by
Akram and Sulaiman (2017) and Osman (2017)- evaluated the entire contents of the

selected websites.

The number of websites evaluated in these studies ranged from 1 up to 36 websites
and most of them focused on evaluating the Saudi e-government websites. The studies
conducted by Alahmadi and Drew (2016) and Rana et al. (2011) were the only studies
found to evaluate the accessibility of university websites. The former study evaluated
the websites of the top-ranking universities in the world, Oceania and the Arab region,
as of 2015 (20 websites from each of the three categories, one of which was the website of
King Saud University in the KSA). The latter study evaluated 21 university websites in
Saudi Arabia, however, it focused on the English version of these websites not the Arabic
one. Both studies drew similar conclusions regarding the low level of web accessibility

of the evaluated websites.

Yhttps:/ /validator.w3.org/
*http://achecker.ca/checker /index.php
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As can be observed from Table 3.1, three of the reviewed studies, (AlJarallah and Al-
Shathry, 2015; AlJarallah et al., 2013; Alotaibi, 2015) involved people with disabilities
in the evaluation process. As reported by Petrie and Bevan (2009), finding groups of
people with a wide range of disabilities, who are willing to participate in evaluations,
is not easy. However, having a website evaluated by people with disabilities provides

useful insights into the problems and barriers they come across when surfing the web.

The most recent studies, (Akram and Sulaiman, 2017; Osman, 2017) systematically
reviewed the literature, with the former focusing on identifying web accessibility issues
in Saudi Arabia while the latter focused on web accessibility automatic checking tools

and evaluation in Saudi Arabia.

Generally, there was a strong agreement in the reviewed studies regarding the poor
accessibility of the examined websites. The main violations found were: lack of text
alternatives for non-text content, no keyboard accessibility, lack of compatibility and no
identification of the language in the website’s code. Moreover, it was reported that a
number of accessibility evaluation tools highlight an additional problem. They do not

recognise the Arabic language.

In order to improve the status of web accessibility in Arabic websites, recommendations
were made to raise awareness and understanding of web accessibility among Arabic
developers. Further recommendations included regular accessibility testing and the in-
volvement of people with disabilities in the evaluation process. Moreover, the studies
pointed out the importance of developing accessibility guidelines appropriate to Arabic

users or adapting the existing guidelines to their context and culture.
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3.2 The Initiatives to Improve Web Accessibility in Saudi
Arabia

In order to improve web accessibility, a number of initiatives have been embarked on
by different bodies. Although they have added to this area, their work has had some
weaknesses and limitations. In this section these initiatives are presented and critically

reviewed.

3.2.1 Government Initiative

In 2005, following the Saudi Arabian government’s realisation of the significance of
providing online services to their citizens, the Saudi Ministry of Communication and
Information Technology (2005) launched an e-government programme called Yesser, in
conjunction with the Ministry of Finance and Communications and Information Tech-
nology Commission (CITC). Yesser is an Arabic word that means to make it easy.
Consequently, Yesser aims to provide online services and information easily to all Saudi
nationals and residents. It serves as an enabler and facilitator for transforming the
public sector into the information society, while government agencies are responsible
for the actual execution of their own websites (AlSabti, 2007). The main objectives
of this programme are: providing better and more easy-to-use services for individual
and business users, providing the required information in a timely and accurate way
and increasing the effectiveness and efficiency of the public sector. According to the
National e-Government Strategy and Action Plan (2006b), the Saudi government made
the following vision statement: “By the end of 2010, everyone in the Kingdom will be
able to enjoy - from anywhere and at anytime world class government services offered

in a seamless, user friendly and secure way by utilising a variety of electronic means”.

In order to achieve these goals, the government developed a toolkit containing the Yesser
best practices and as a part of this toolkit a document of guidelines for design and
management of public sector websites was provided for website developers and owners
(The Saudi Ministry of Communications and Information Technology, 2006a). This
document provides guidelines for all phases of a website’s lifecycle. One of the issues
that has been addressed in this document is how to make the website accessible. In this
regard, website developers were advised to adhere to the international W3C guidelines.
However, these guidelines were written in English; this means that any Arabic native
speaker website developer/owner who does not speak English would not be able to
follow them, and they might ignore them completely. In addition, some of the links in
the Yesser document are invalid or lead to web pages with contents that are no longer

available, for example:

http://www.madison.k12.wi.us/webpub/guidline.htm
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http://jigsaw.w3.org/css-validator /validator-uri.html

Furthermore, a number of the suggested guidelines can only be applied to an English

language website rather than Arabic, for instance:

e “Headings should be in title case format”. The Arabic language does not have

title case.

e “Adhere to the agency’s norm for spelling (English or American)”.

These examples show clearly that not all international guidelines can be applied to a

specific context.

In this document, fonts and sizes were recommended for both languages, Arabic and
English. For an Arabic website, they recommended Traditional Arabic and Simplified
Arabic with size 19 and 17 points respectively. However, there was no evidence that

these fonts were the best for the website in terms of accessibility.

Generally, the guidelines in the Yesser document were highly abstract and did not provide
the low level details that might be needed by the developers. Moreover, the Yesser
document (The Saudi Ministry of Communications and Information Technology, 2006a)
was published in 2006 and there have been no updates since then. An e-mail was sent

125 asking about an update, but no answer has been received.

to Yesser’s contact emai
Nevertheless, Yesser can be considered a step in the right direction, although further
efforts are needed to understand the local context and its situation in order to adapt the
guidelines to them. Moreover, continuous work is required to cope with the advancement

of the technologies and the web.

3.2.2 Translation of Accessibility Guidelines

In order to improve accessibility for Arabic websites, the Arab League Educational, Cul-
tural and Scientific Organisation, in collaboration with the Arab Center for Arabization,
Translation, Authorship and Publication led a translation project. The purpose of this
project was mainly translation of the W3C international standard (WCAG 2.0) (W3C,
2008) into Arabic?®. It was a crucial step, aiming at providing a better understanding
of the accessibility guidelines by Arabic native speaker developers; however, it suffers

from a number of shortcomings.

253ee Appendix A
26 Available at: http://www.alecso.org/wcag2.0/
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An analysis of this translated document was carried out using personal knowledge of
Arabic, a background in computing, and the consultation of a number of online dic-
tionaries, Cambridge?”, Almaany?® and ArabDict?®. The translation was found to be
incomplete, because only the principles, guidelines and success criteria of WCAG 2.0
had been translated into Arabic. Further explanations for them, such as: Understand-
ing Guideline, How to meet Success Criteria and Understanding Success Criteria (which
appear as links to other web pages) were found in English. It was frustrating to click
on these links hoping to understand more and see examples, only to find the web pages

appeared in English.

A number of translation problems were found, and classified into the following:

(a) Inconsistency in translation: the same English word was translated into different

Arabic translations, even when these words were technical terms.

(b) Using unfamiliar Arabic words in translation, these words could be substituted with

different familiar words.

(c¢) Using incorrect or inaccurate Arabic words which were, for example, inappropriate

in context, especially when these words were technical terms.

(d) Using an inappropriate form of the translated word, which were, for example, singu-
lar instead of plural or masculine instead of feminine. Figure 3.1 shows examples for
the problems a, b, ¢ and d (more examples of translation problems are in Appendix
B).

Translation English Word Arabic Suggestion
Problem Translation
a Contrast ratio Cpball A Cpbll A
And
ol 8

b Updated AT dase

c Large print ihle cagpmdelhll |5 € cs el LK)
d Accessible 2 Sasll J48

Figure 3.1: Examples of Translation Problems Found in the Arabic Version of
WCAG 2.0.

(e) Inconsistent ways of dealing with abbreviations. They were found written in the

following forms:

Form 1: They were only written as they were in English.

2Thttps://dictionary.cambridge.org/dictionary /english-arabic/
2http://www.almaany.com/en/dict /ar-en/
http://www.arabdict.com/en/english-arabic
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Form 2: Each English letter in the abbreviation was written in Arabic and/or they

were written as they were in English.

Form 3: The full phrase of the abbreviation was translated and written in Arabic

and/or they were written as they were in English.

Figure 3.2 shows examples of these different ways for dealing with abbreviations.

English . . ‘
Abbreviation Form 1 Form 2 _ Form 3
HTML HTML ] (.1 S -
gl o ) sl aTak
URI URI N
(URI)
sf AUl s all b glaall
CIK CK Az i,
(CIK)

Figure 3.2: Examples of How Abbreviations Appear in the Arabic Version of
WCAG 2.0.

Other problems in the Arabic version included spelling mistakes for some words (Fig-
ure 3.3). Moreover, in the Arabic Glossary part, the words were listed in the same order
as they were in the English version (i.e. in English alphabetical order). The Arabic
alphabetical order was not considered at all in listing these words, which means Ara-
bic words were listed according to the alphabetical order of their translation in English

which made the process of looking up a word in the glossary difficult and confusing.

Correct | Word with spelling
Word mistakes

A5 il A g8yl

48 ,al 4as)l

Figure 3.3: Examples of Spelling Mistakes in the Arabic Version of WCAG 2.0.

In addition to the problems mentioned above, the Arabic translation of WCAG 2.0
showed no effort to understand the Arab people as target audiences, and consequently

no localised web accessibility had been made available to them.

3.2.3 Other Initiatives

There has been limited research in the area of web accessibility in the KSA. Some stud-
ies have focused on specific types of disabilities and provided recommendations or a
framework to suit them. For instance, a study conducted by Al-Wabil et al. (2006) pre-
sented recommendations for accessible web design for Arabic content based on existing

guidelines on web design for dyslexic users.
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In order to improve the evaluation of Arabic website accessibility, Al-Khalifa (2012b)
designed and implemented an online Arabic web accessibility system to evaluate Arabic
websites accessibility based on W3C WCAG 2.0 level A success criteria. This system
recognises two types of accessibility problems: errors and warnings and produces two

types of reports in Arabic: a summary report and a detailed report.

A study undertaken by Al-Khalifa and Al-Razgan (2014) aimed at providing Arab users
with easy access to Arabic assistive technology software. A repository for Arabic assistive
technology software (ACCESS - an Open Source/Freeware assistive technology software

repository) was built.

It can be seen from these few studies that research around the wider Gulf Arabic re-
gion related to improving web accessibility is limited. It should also be noted that the
localisation to the Saudi Arabian context and its impact on accessibility has not been
investigated by these studies. More work is needed in this area to serve this part of the

world, as discussed in Section 3.1, and in this research the aim is to fill this gap.

3.3 Chapter Summary

This chapter has presented web accessibility in Saudi Arabia in terms of the current
status of accessibility of Saudi websites and the initiatives proposed to improve web
accessibility. Reviewing studies conducted to evaluate web accessibility revealed that
there was an agreement on the low level of web accessibility in the KSA. The previous
studies recommended conducting more research into web accessibility in this region
of the world. This research has also shown that cloning the existing guidelines (that
have been developed in Western countries) and applying them to Arabic websites raises

accessibility issues relating to culture and language.

The reviewed studies shed light on the challenges and issues in developing and improving

accessibility of Arabic websites in Saudi Arabia:

e Lack of awareness among the developers of the importance of web accessibility and

equal opportunities for both disabled and non-disabled.

e Lack of web accessibility guidelines, laws and policies suitable to the Saudi Arabian

context.

e Existing accessibility evaluation tools, e.g., AChecker, do not work reliably with

Arabic websites.

e Lack of understanding of the needs of users with disabilities when it comes to

browsing the web.

e Lack of training for the developers in the field of web accessibility.
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Although these challenges are present, it is still possible for web developers to incorporate
those guidelines that are suitable for Arabic websites at the beginning of a development
cycle rather than to check later. They can also take into account disabled users’ feed-
back whilst paying attention to appropriate localisation needs. Finally, the successful
implementation of Arabic digital accessibility would ensure more inclusive websites for

the growing Arabic speaking population of internet users.

Initiatives by different bodies to improve the status of web accessibility in the region have
been taken by governments and can be considered as a step in the right direction, but
they have been found to suffer from mistakes and shortcomings. The Yesser document
provided by the Saudi government had a number of limitations, such as providing non-
Arabic web accessibility guidelines and URL links that were not valid, with no apparent
update since publication in 2006. Translation of web accessibility guidelines into Arabic
suffered from a number of weaknesses, including incomplete and inconsistent translation
and using unfamiliar and inaccurate Arabic words in translation. Other initiatives were
very limited and did not investigate the issue of localisation to the Arabic context and
its influence on web accessibility. Therefore, in this research the aim is to investigate this
issue by developing a framework for localising web accessibility guidelines, as explained
in Chapter 5.



Chapter 4

Research Methodology

This chapter provides an overview of research methods, including quantitative, qualita-
tive and mixed methods. In addition, it presents the research methodology adopted in

this research.

4.1 Research Methods

There are three main types of research methods used in research areas such as Human
Computer Interaction (HCI), which are quantitative, qualitative or mixed methods.
The choice of one research method over another depends on the research problem, the
personal experience of the researchers and the audience(s) for whom the report will be

written (Creswell, 2013). The following sections explain the three types briefly.

4.1.1 Quantitative Research Methods

Quantitative research methods involve collecting numerical data and analysing them
using statistical procedures (Creswell, 2013). One of the most commonly used methods
for gathering quantitative data is questionnaire (Lazar et al., 2010; Preece et al., 2001),
which consists of a set of questions for gathering participants’ responses in a standardised
manner (Preece et al., 2001). Questionnaires can be used to collect demographic data
and participants’ opinions. Their main advantage compared to other data collection
methods is that they can easily be circulated to a large number of respondents (Preece
et al., 2001).

In order to analyse quantitative data, two different techniques are used, descriptive and
inferential analysis (Preece et al., 2001). Descriptive analysis is adopted when statistics,

in the form of means, standard deviations and other measures, are used to describe

41
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and present the variables or the relationships between these variables. Inferential anal-
ysis is used when inferences can be deduced by comparing group of variables to test a

hypothesis. Software tools such as SPSS' can provide help in this analysis.

4.1.2 Qualitative Research Methods

In qualitative methods, the data collected, analysed and interpreted cannot usually be
represented in numerical format (Creswell, 2013). Qualitative methods mainly aim for
in-depth understanding and exploration of a research problem or phenomenon in the
individuals’ context rather than from theories (Creswell, 2013). According to Creswell
(2013) this understanding and exploration can be done by four main methods: observa-
tion, interviews, or examinations of documents and of audio-visual materials. Therefore,
the collected data and the results are not numerical. In addition, the qualitative research
final report usually has a flexible structure compared to the quantitative report, since the
focus is on the importance of interpreting the complexity of studied situation (Creswell,
2013). Among these four methods, the interview is the most commonly used method
(Lazar et al., 2010). Interviews can be defined as a “conversation with a purpose”
(Preece et al., 2001).

Interviews can be classified, based on the type of questions asked or the amount of
control the interviewer has during the interview, as: unstructured, semi-structured and
structured (Lazar et al., 2010; Preece et al., 2001). Interviews can also be categorised
based on the number of participants (Preece et al., 2001). They can be one-to-one or
through a group interview. Each of these categories has its advantages. The different

categories of interviews are as follows (Lazar et al., 2010; Preece et al., 2001):

e Unstructured interviews: questions asked by the interviewer are not predetermined.
The interviewee can answer as he/she prefers, in detail or briefly. This type of
interview generates rich data, as the interviewees have the opportunity to speak
about some issues that the interviewer might not have considered. On the other

hand, this type of interview can be very time-consuming and difficult to analyse.

o Semi-structured interviews: combine features of structured and unstructured in-
terviews and use both closed and open questions. To be consistent, the interviewer
has a basic script as a guidance, so the same questions are asked to each intervie-

wee. This type of interview can be time consuming to transcribe and analyse.

o Structured interviews: The same questions are asked by the interviewer with a
prepared specific set of answers. Structured interviews are easier to analyse, since

the study is standardised. Disadvantages of this type of interviews include limited

"http://www-01.ibm.com /software/analytics/spss/products/statistics/
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scope for the interviewee as they cannot answer the questions in detail or in-
depth. In addition, the interviewer cannot modify, add or delete questions as they

like,which may affect quality.

o Focus groups or group interviews: usually involve between three and ten partici-
pants. This gives an opportunity for different and sensitive issues to be raised and
produces rich responses and discussions. Disadvantages are that the interviewer
needs to be skilful, so that time is not wasted on irrelevant issues. Moreover, it can
be difficult to get interviewees together in a suitable location and time. Usually
having time with any interviewees can be difficult, but this problem is compounded

with focus groups because of the number of interviewees involved.

4.1.3 Mixed Research Methods

Mixed research methods are a combination of both quantitative and qualitative methods
in a single study. This mixture provides the advantages of both methods and decreases
the weaknesses of both methods. Moreover, this combination can provide a better
understanding of the research problem and its related issues (Johnson and Onwuegbuzie,
2004). Using mixed methods can increase the accuracy of the data, provide a more
complete picture, and they allow the researcher to develop the analysis and build on
the obtained data (Denscombe, 2008). The following subsections review some of the

commonly used mixed method strategies in the literature.

4.1.3.1 Triangulation

Triangulation is one of the most common and well-known approaches in mixed methods
research. It involves studying a problem from different points of view or using different
methods. It is usually used in research to generalise the findings, and it increases the
validity of a research study and provides better understanding of a problem (Creswell,
2013; Denzin, 1978; Mathison, 1988). Triangulating both qualitative and quantitative
methods is very useful, because, despite the fact that qualitative data are broader and
richer in nature, they are less precise than quantitative data (Runeson and Host, 2009).
The triangulation design is a one-phase design in which researchers apply the quantita-
tive and qualitative methods during the same time-frame and with equal weight. Denzin

(1978) classified triangulation into four types:

e Data triangulation or source triangulation: this means different data sources or

people are used to collect data.

e Investigator triangulation: this involves collecting and analysing data by different

investigators to alleviate the subjectivity of individual investigators.
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e Theoretical triangulation: this means approaching data from different theoretical

perspectives.

e Methodological triangulation: this is the most popular type of triangulation. It

involves using different research methods to answer the research question.

Another classification of triangulation was given by Creswell (2013), as concurrent, con-
current nested and concurrent transformative triangulation, depending on the relative

importance of the qualitative or quantitative data, as follows:

e Concurrent triangulation design: in this design, both quantitative and qualitative
methods are used simultaneously in one phase, with the aim of confirming, cross-
validating or corroborating findings within a single study. Both components are

considered equally important.

o (Concurrent nested design: it contains one data collection phase, during which
both quantitative and qualitative data are collected simultaneously. However, one
method (either quantitative or qualitative) must take the dominant position, and
the other method should be embedded/nested within the dominant method to

address a different question or to seek information at a different level.

o Concurrent transformative design: this combines the features of both concurrent
triangulation and concurrent nested designs. Specifically, it may involve a triangu-
lation of quantitative and qualitative components that are equally important. It
is then also embedded with a supplementary method to further explore the issue.

However, all data are collected at the same time in one data collection phase.

4.1.3.2 Sequential Mixed Methods Research Approach

The sequential mixed methods approach is another approach, which involves conducting
the research in a number of phases, sequentially, so that each phase is built on the results
and findings from the previous phase in order to answer the research question. According
to Creswell (2013) and Peng et al. (2011), there are different types of sequential approach
depending on the nature of the research and the order of conducting each research
method.

o In the explanatory sequential mized methods approach, the researcher starts with
the quantitative phase first, followed by a qualitative phase. In other words, this
design contains two phases and is characterised by the collection and analysis
of quantitative data, followed by the collection and analysis of qualitative data.
Priority is given to the quantitative phase. The purpose of this design is to use
qualitative results to further explore and explain the findings of a primarily quan-

titative study.
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e In the exploratory sequential mized methods approach, the researcher begins by
exploring with qualitative data and analysis first, followed by the quantitative
phase that builds on the results of the first phase with the aim of increasing the
generality of the findings. In this design, priority is given to the qualitative phase
of the study.

e Other advanced sequential mixed methods include embedded, transformative, and

multiphase sequential mixed methods.

— The embedded sequential mized methods approach nests one or more forms of

data, quantitative or qualitative or both within a larger design.

— The transformative sequential approach comprises two phases, qualitative or
quantitative, regardless of their order, and has a theoretical lens that guides

a directional research question aimed at exploring a problem.

— The multiphase mized methods approach involves a number of phases and is

usually adopted in long-term projects.

4.2 Research Methodology Applied in this Research

A mixed methods approach was applied in this research, because there were a number of
different phases and each phase relied on the results and findings from the previous one.
This meant that a combination of quantitative and qualitative methods were used. The
reason for this choice was that, as explained in the literature, collecting different types
of data offers a broader understanding of a research problem than either quantitative
or qualitative data alone (Creswell, 2013; Johnson and Onwuegbuzie, 2004; Peng et al.,

2011). This study aimed to answer the following main research questions:

e RQ1: What are the challenges facing Saudi university web developers wishing to

enhance the accessibility of their websites?

e RQ2: What is a framework that can be used to localise Web Content Accessibility

Guidelines for Arabic university websites in Saudi Arabia?

e RQ3: What additional/adapted localised Web Content Accessibility Guidelines

are needed for Arabic university websites in Saudi Arabia?

e RQ4: What would need to be included in a checklist for web developers to evaluate

and improve the accessibility of Arabic university websites in Saudi Arabia?

In the first phase of this research, data was collected from secondary research by re-
viewing related literature to build the proposed framework, as explained in Chapter 5.

Finding data that is complementary is accomplished by using multiple types of sources;
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so theoretical, empirical and experience-based studies were used to gather the required
data. The proposed framework was validated through a qualitative study, which was an
expert review through semi-structured interviews, as discussed in Chapter 6. In addi-
tion, the interviewed experts working as university website developers were asked about
the challenges they face to implement the accessibility. By the end of this phase, the

first and second research question (RQ1) and (RQ2) were answered.

In the second phase, the validated framework was applied through designing a localisa-
tion process of the accessibility guidelines. The result from this localisation process was
localised web content accessibility guidelines for university websites in Saudi Arabia.
This phase was quantitative, in which an online questionnaire was then designed for the
experts to review the outcome from the localisation process. By the end of this phase,

the third research question (RQ3) was answered.

In the third phase, the reviewed localised guidelines were used to develop an easy to
use and understand checklist that would help Arab web developers in improving the
accessibility of their websites. A qualitative phase was designed and conducted with
web developers. The main issues discussed with them were the usability and clarity of

the checklist. By the end of this phase, the fourth research question (RQ4) was answered.

Figure 4.1 summarises the research design showing all phases, along with their outcomes.
The design and the results of each phase are explained in detail later, in Chapters 5, 6,
7 and 8.

4.3 Chapter Summary

In this chapter, three main research methods: quantitative, qualitative and mixed meth-
ods have been described briefly. The research methodology adopted in the current re-
search has been presented. It has explained how the sequential mixed approach was
utilised to answer the research questions through three different phases: qualitative,
quantitative, and another qualitative phase. The first phase aimed to validate the pro-
posed framework by interviewing a panel of experts. The second phase was carried out
by applying the proposed framework and reviewing the resultant localised guidelines
through use of an online questionnaire. The third and last phase involved developing
and reviewing an easy to use checklist to help enhance the accessibility websites devel-

oped for Saudi universities.

This chapter has illustrated the overall research design, however, the design of each
phase will be presented in the subsequent chapters. Chapters 5 and 6 provide the design
and results of the first phase, Chapter 7 covers the second phase, and Chapter 8 covers
the third and last phase.
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Chapter 5
Proposed Framework

In order to construct the framework, several research areas have been investigated. Each
area has an influence on how the framework is constructed. These areas include: web
accessibility, as the main context, with different guidelines that contribute to accessibil-
ity, and also cultural, technical and financial aspects and their impact on accessibility

guidelines.

5.1 Construction of the Framework

The Framework for Localised Web Content Accessibility Guidelines (FLWCAG) for
university websites in Saudi Arabia was constructed in three main stages. The purpose
of the first stage was mainly to determine, from the literature, the components and
aspects that need to be considered when localising web content accessibility guidelines.

This determination stage involved the following steps:

1. Review of the literature concerned with the web, web accessibility and localisation.

2. Identification of the components that might have an effect on the localisation, from

the reviewed literature.

3. Exclusion of the components that are irrelevant to building localised web content

accessibility guidelines, such as accessibility of web authoring tools.

4. Categorisation of the components based on their meaning and scope.

The first stage resulted in the identification of seven components; namely: web content
accessibility, cultural markers, genre markers, costs, user diversity, Internet infrastruc-

ture and technology variety, as illustrated in Figure 5.1.

49
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Figure 5.1: FLWCAG: A Framework for Localised Web Content Accessibility
Guidelines for University Websites in Saudi Arabia, Stage 1

In the second stage, the components and all of their subcomponents and elements identi-
fied in Stage One were synthesised to form FLWCAG. This stage involved the following
steps:

1. Identification of any duplication among the components, subcomponents and ele-
ments.
2. Synthesis of the components that have duplicated subcomponents and elements.

Two components were synthesised in this stage and made into one component, which

became genre-specific cultural markers as illustrated in Figure 5.2.

As this research investigates localisation in a Saudi context, some of the identified com-
ponents in Stage Two needed more specification. Therefore, the following steps were
applied in this stage:

1. Review of the literature concerned with localisation for Saudi Arabia.

2. Identification of the components that may challenge or facilitate localisation for a

Saudi context and specifically university websites.

3. Detailed specification of culturally related components and their subcomponents.

One component with its subcomponents was specified in detail in this stage: genre-

specific cultural markers (Figure 5.3) as explained in Section 5.2.
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Figure 5.3: FLWCAG: A Framework for Localised Web Content Accessibility
Guidelines for University Websites in Saudi Arabia, Stage 3

5.2 Proposed Framework for Localised Web Content Ac-

cessibility Guidelines for University Websites in Saudi

Arabia

The framework comprises six components, as shown in Figure 5.3. These components

cover different aspects and are described in the following sections.

5.2.1 Web Content Accessibility

Web content accessibility is concerned with making the content perceivable, operable,

understandable and robust (W3C, 2008).
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Perceivable: information and user interface components must be presentable to

users in ways they can perceive.

Operable: user interface components and navigation must be operable.

Understandable: users must be able to understand the information as well as

the operation of the user interface.

Robust: users must be able to access the content as technologies advance.

This means that people with disabilities can perceive, understand, navigate, and interact
with the web, and that they can also contribute to the web (W3C, 2008), as explained
in Section 2.2.2.1.

5.2.2 Genre-Specific Cultural Markers

As explained in Section 2.3, genre or knowledge domains refer to information types that
are presented on the web and describe large categories of websites (Barber and Badre,
1998), for instance, news websites or university websites. Cultural markers are interface
elements and features that are acceptable and preferred within a particular cultural
group (Barber and Badre, 1998). Genre-specific cultural markers are elements and
features of a specific website genre for a particular cultural group (Barber and Badre,
1998). Within the framework, this component contains 7 subcomponents: language,
data format, symbols and icons, multimedia, colours, layout and navigation. Language

comprises 13 elements and multimedia contains 3 elements.

5.2.2.1 Language

As the official language in Saudi Arabia is Arabic, a brief explanation of the features of

this language and how it is different from other Latin-based languages is provided.

Arabic is spoken as a first language by around 300 million people, mostly in the Middle
East and North Africa, and is ranked the fourth language in the world in terms of the
number of native speakers (SIL International, 2017). Additionally, Arabic is used by
millions of people as an additional language, mainly in the Muslim world, as it is the
language of the Quran, the holy book of Islam (Mahfoudhi et al., 2011).

Direction of Reading and Writing

The Arabic language is based on an alphabetic system consisting of 28 letters and
represents 34 phonemes. It is considered as a Semitic and bi-directional language because
the script is read and written from right to left, whereas numerals are read from left to
right (AlGhanem and Kearns, 2015; Mahfoudhi et al., 2011).
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Uni-Case Language

Arabic is a uni-case language which means there are no upper or lower case variations
(AlRowais et al., 2013).

Formation of the Letters

Each letter may have two to four different forms depending on its position in the word:
initial, medial, final or the isolated or basic form, as illustrated in the examples in
Figure 5.4.

Example 1 Example 2
Isolated Form ¢ Jd
Initial (beginning of a word) o gl
Middle Form oyl )
Final Form (end of a word) adl de

Figure 5.4: Examples of Different Forms of Letters in Arabic.

Arabic letters consist of 17 base letters. The remaining letters are made up by the ad-
dition of dots that can vary in number and position (Figure 5.5). This means dots are
important in Arabic script to differentiate between a large number of Arabic letters (El-
beheri, 2005). As a consequence, distinguishing these letters could add to the difficulties
faced by readers of Arabic (Mahfoudhi et al., 2011).

Arabic Letters
c-ct-c¢
U |
Groups of —
similar _ J — -
shapes of S
e — e
letters S
E-¢
3—
The other :
e e s A Sy
letters ¢ G—e—d

Figure 5.5: Arabic Letters and Dots.
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Cursive Form and Spaces

Arabic script is written in a cursive style with the letters being joined to each other
by ligatures. Of the 28 letters, only 22 are two-way connectors, while the remaining
six letters cannot be joined as they are one-way connecting letters. For this reason,
an Arabic word may have one or more spaces within the same word depending on how
many of these letters are used in the word (Elbeheri et al., 2006). These spaces, together
with the fact that Arabic is a uni-case language can cause a problem in identifying the
boundaries of the words in Arabic script, especially for poor or beginner readers. As
a result, readers of Arabic script must learn to identify the spaces within a word from
spaces that distinguish word boundaries in the script. Therefore, in a study conducted

by Al-Wabil et al. (2006), it was recommended that spacing between words be increased.

Diacritical Marks

Another characteristic of Arabic is that the script contains only long vowels, but no
short vowels. Diacritical marks (small diagonal marks above or below letters) are used
to represent short vowels and help readers in pronunciation. This means, the Arabic
orthography can be shallow, i.e., short vowels appear as diacritics in writing, or deep,
non-vowelised, in which diacritics are neglected (Abu-Rabia et al., 2012; Elbeheri et al.,
2006). Generally, both appear in electronic materials available online, but most web-
sites use only deep orthography. Usually, newspapers and textbooks depend on deep
orthography aimed at skilled readers, whereas shallow orthography is used in children’s
books and religious texts such as the Quran. Reading accuracy in Arabic requires the
vowelising of word endings according to their grammatical function in the sentence (for
example, subject or object), which needs a high level of linguistic skills, comprising
phonological and syntactical processing (Abu-Rabia et al., 2012). When diacritics ap-
pear in the script, the process of phonological decoding is easier due to the consistent
letter to sound correspondence. However, websites that have content in this type of
orthography are very limited, for two main reasons (Al-Wabil et al., 2006): First, the
developer needs to make a huge effort to include diacritics, especially for larger websites
with a high volume of text. Secondly, the correct application of diacritics needs high

linguistic skills that can be daunting for the developers, even if they are native speakers.

Homographic Language

A huge number of Arabic words which appear as non-vowelised are homographic, when
appearing out of context (Elbeheri et al., 2006). This means homographic words can
carry more than one pronunciation and meaning, which causes semantic and phonological
ambiguity. In this case, the context is needed to ensure the correct reading for these

words. This issue of using diacritic marks has been discussed by Mahfoudhi et al. (2011),
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and despite increasing the complexity of the visual representation of words within text, it
has been argued that diacritics have a positive impact on Arabic readers. Al-Wabil et al.
(2006) state that when there is non-vowelised text, an additional cognitively demanding
skill will be needed from the reader, since the reader has to decode short vowels that do

not appear in the text.

Gender-Specific Language

Arabic is a gender specific language, resulting in some spoken and written words having
a different form based on their male or female type. Sometimes, shallow orthography is

needed in text to differentiate between males and females (AlRowais et al., 2013).

Font Type, Size and Text Emphasis

To achieve more clarity in the presented Arabic text, Al-Wabil et al. (2006) have made
recommendations for font types, size and text emphasis. The fonts that have flowing
cursive form with full and deep curves and straight and vertical uprights, such as Naskh,
are much clearer than angular types, such as Koufi and Andalus. The most preferred
font types were Arabic Transparent followed by Simplified Arabic Fixed. For the size of
text, the preferred size was in the range of 16-20pt, which is why Arabic script usually
appears in larger sizes than English, in print and electronic form. To emphasise the text,

bold was preferred rather than italic or underline.

Alignment of Text

Whenever English text is left justified, the Arabic justification of text alignment should
be right justified or fully justified. Fully-justified text is not considered as a problem
because in Arabic, words can be stretched to fill the width of the line instead of intro-
ducing irregular spaces between words as in English (Benatia et al., 2006). In practice,
in fully justified text, continuous lines (or kashidas) are automatically inserted between
adjoining letters. That practice was reported by Al-Wabil et al. (2006) as a helpful way
of recognising letters and their associated diacritics, as well as providing a visual aid

when reading from right to left and moving from one line to the next.

Long Sentences

Al-Wabil et al. (2006) agree that shorter sentences are easier to read and understand.
However, the nature of Arabic allows for longer sentences that span many lines, in

contrast to English.
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Diglossic Language

Arabic is highly diglossic (AlGhanem and Kearns, 2015), which means Arab people use a
localised form of spoken Arabic in their homes and neighbourhoods, a language totally
different from Modern Standard Arabic (MSA). This linguistic phenomenon is called
diglossia (Ferguson, 1959). Educated Arabs usually use MSA for reading, writing, and
speaking when official language is appropriate. However, both educated and uneducated
native Arabic speakers use the spoken language on a daily basis for everyday communi-
cation: family conversations, shopping, cultural talks, and entertainment. MSA differs
in vocabulary, phonology, grammar, morphology, and syntax from the accepted spoken
language, in which there is a diversity of dialects. Most Arabic-speaking countries use
different dialects, and sometimes within the same country districts may have a diverse
range of dialects. Although Saudis and Moroccans are Arabic native speakers, when a
Moroccan speaks in his dialect he would not be understood by a Saudi at all. The same
situation would occur for people living in the same country, for instance, people from
the West of Saudi Arabia cannot easily understand people from the East or the centre of
Saudi Arabia and vice versa. Speaking a diglossic language contributes to the difficulty

the native speakers face in expressing themselves and understanding others.

5.2.2.2 Data Format

When designing for a specific culture, the data format needs to be familiar for the users
(Al-Badi, 2005). Examples of different data formats include:

e Date format: differs from country to another. In terms of the calendar used,
Hijri is the calendar used in Saudi Arabia but Gregorian may be used in addition
to Hijri calendar (Al-Sedrani and Al-Khalifa, 2012). A long date format is usually

used, however, when short date format used, the separator is / (Microsoft, 2011).

e Time format: mostly is in 12 hour format in Saudi Arabia. 24 hour format is
rarely used (Microsoft, 2011).

e Currency format: Currency symbols and their placement differ for different
countries and languages. In Arabic, the currency symbol is placed at the left of
the number (Microsoft, 2011). The Saudi Riyal is used as a long or short format.
When other currencies are used, the equivalent value in Saudi Riyal is presented
(Al-Sedrani and Al-Khalifa, 2012).

e Address formats: these differ for different countries. The postal code may be
presented in a variety of forms, a specific number of digits or a mixture of digits
and letters. In Saudi Arabia, the post code consists of a five-digit number, e.g.
12345 and the P.O.Box numbers are between three to five-digit numbers (Saudi
Post, 2016).
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e Phone number format: Different countries have different formats, not only in
terms of the number of digits, but also how they are displayed. For example, in
Saudi Arabia the format is: 4966 2-digit Area Code XXX XXXX or 3-digit Area
Code starting with zero XXX XXXX. For example, +966 12 528 0637 OR 012 528
0637. Mobile numbers take the following format: +966 5XXX XXXXX.

e Name format: In the Western culture it is normal to think of a person’s name as
consisting of first name, last name, and middle initial. One difference from usual
Western practice is that Arabic women do not take their husband’s surnames when
they marry. They retain their surnames (Notzon and Nesom, 2005). Therefore,
maiden name is not used at all in Saudi Arabia. Another difference is Arabs
do not usually have middle name or middle initial and they use father name to
distinguish in case of similar names (Notzon and Nesom, 2005). Something very
commonplace for male Arabs is to have composite names, especially ones starting
with Mohammad, so first name would consist of two names and most people then
use the second name to refer to that person, since Mohammad is very common
name. These differences can be a source of confusion when filling in data in a web

form.

e Measurement formats: these differ between countries (Al-Sedrani and Al-
Khalifa, 2012). In Saudi Arabia the Metric system is used in measuring areas,
lengths and mass. So if a website describes a direction to a place, it would be not

understood if it uses units like foot or yard, as a meter is the understood unit.

5.2.2.3 Symbols and Icons

One of the important elements that represents a culture is the use of symbols (Marcus
and Gould, 2000). Symbols can be seen as metaphors denoting actions of the user
(Cyr and Trevor-Smith, 2004). Symbols differ and represent different features, such
as flags, logos, navigational elements and much more (Badre, 2001; Sun, 2001). Some
symbols are strongly culture-defined, because what they represent is not available in
another country. Using inappropriate symbols that the user cannot recognise or with
which he or she cannot identify therefore reduces the accessibility of the web product.
Moreover, the use of certain symbols, icons, or images may be offensive or even against
the law in some countries (Al-Badi, 2005; Al-Badi and Mayhew, 2010). For example,
the celebration of Valentine’s Day is punishable by law in Saudi Arabia. In addition,
animal symbols have different meanings: for Islamic culture, pigs, for example, are seen
as unclean and should be avoided (Al-Sedrani and Al-Khalifa, 2012). Moreover, in the
same culture symbols may vary from one website genre to another (Barber and Badre,
1998).
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5.2.2.4 Multimedia

Multimedia means that digital information can be represented in different formats such
as audio, video, graphics drawings, images and animations (Bhatnagar et al., 2004).
Multimedia is another culture-sensitive factor that needs to be considered when design-
ing a website (Cyr and Trevor-Smith, 2004). The use of multimedia in a website would
differ from one culture to another (Cyr and Trevor-Smith, 2004; Sun, 2001). According
to Almakky et al. (2015), Saudi users prefer to have more images and less text compared

with Western countries, who prefer more text and fewer images.

Multimedia carry different cultural messages within them, so for designing Arabic web-
sites, it is important to choose pictures and graphics that do not have an impact on
a conservative society. For instance, human pictures are acceptable only under certain
circumstances, e.g., men and women should only appear with their bodies fully covered
(Al-Sedrani and Al-Khalifa, 2012). In addition, images of nature are considered a better
way to achieve cultural acceptance (Al-Sedrani and Al-Khalifa, 2012).

Issues like music making and listening have engaged Islamic scholars in debate over the
centuries Otterbeck and Ackfeldt (2012). Due to the fact that some people in Saudi
Arabia do not listen to music and believe it is forbidden from a religious point of view,
depending on how conservative they are, if a Saudi user navigates a website that presents
a video with music in the background, for example, he might not continue watching it
and consequently quit the website. Although, this is not the case for all Arab users, as
they differ in their beliefs and traditions, an appropriate way to deal with such a situation
is needed, and this is not found in the existing guidelines. So, besides providing text
alternatives for the video, the developers would provide a hint for people that there is
music in the video, and/or provide another version of the video without music if they

prefer no music.

5.2.2.5 Colours

Colours are related to emotional and cultural associations and can have an influence
on users from different cultural backgrounds (Barber and Badre, 1998). They might
produce varying emotional reactions that can impact accessibility. Colours have different
meanings for different cultures and the use of colour can also be associated with religion
(Barber and Badre, 1998). For instance, the Judeo-Christian tradition is associated with
red, blue, white and gold; Buddhism with saffron yellow and Islam with green. It was
reported by Ibrahim et al. (2013) that a white background and bright colours are more

acceptable in Saudi Arabia than dark colours.
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5.2.2.6 Layout

Page layout refers to the placement of web page interface components and display lay-
out that guide scanning information and reflect the logical flow of the task (Cyr and
Trevor-Smith, 2004; Sun, 2001). Appropriate menu design and layout will provide a
website’s users with a contextual and structural model for understanding and accessing
information (Cyr and Trevor-Smith, 2004). Page orientation differs from one culture to
another, due to text direction: for example, in Arabic websites, the top and right menus
are usually used as main navigational bars, whereas the left and bottom are for extras
(Barber and Badre, 1998; Mushtaha, 2012).

5.2.2.7 Navigation

Web navigation refers to the process of surfing the web. Without a clear and facilitated
path to information, users will become lost with the web (Cardello, 2014). A number of
factors, such as type of navigation tools, menu, links, search and help capabilities can
improve the easiness and speed of the navigation process (Cyr and Trevor-Smith, 2004;
Marcus and Gould, 2000; Yu and Roh, 2002).

Web navigation is influenced by users’ cultural backgrounds (Kralisch et al., 2005; Mar-
cus and Gould, 2000; Mushtaha, 2012). Since the direction of Arabic is from right to
left, an Arabic-speaking user would start navigating a web page from the right to the
left. The navigation menu should be placed on that side where readers are used to start
off reading, so that the navigation menu is likely to be seen first (Salmerén et al., 2017),
as discussed in Section 5.2.2.6. Moreover, it is expected that navigation controls are
pointing to the left for the next page and to the right for the previous page (AlRowais
et al., 2013).

5.2.3 Costs

Economic factors also affect the ability to buy better computers, equipment and Internet
connections (Simsim, 2011), which in turn would influence accessibility. In Saudi Arabia,
people with high incomes living in big cities believe that the cost of Internet connection
is relatively reasonable and it has reduced in price. Actually, the Internet connection
prices continue to fall. However, for people with a low income who live in cities, small
towns and villages and rural areas, the cost is still high. Therefore, it is urged that
the Internet service providers should offer their services at reasonable prices (Algahtani
et al., 2014). It has been reported by Aleid et al. (2009); Tashkandi and Al-Jabri (2015)
that, based on the services provided and compared to other countries like the UK, the
cost is still high. This would prevent users from accessing the Internet and surfing the
web (Alrawabdeh, 2009; Sait et al., 2007).
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5.2.4 User Diversity

This concerns different users with different abilities, for example: users with disabilities,
older users, new and infrequent users and people with low literacy or those not fluent in
the language (Henry, 2006; Shneiderman, 2000).

The needs of users with disabilities e.g. impaired vision, deafness, blindness, loss of hear-
ing, motor or cognitive disabilities need to be considered when designing an accessible
website (Henry et al., 2014).

According to Communications and Information Technology Commission (2017), Internet
usage in Saudi Arabia started in 1994, at some educational and medical institutions.
In 1999, it was officially opened to access by the public. This means that people in
Saudi Arabia have been using the Internet for a relatively short period compared with
many Western countries. For elderly, new and infrequent users, achieving a certain
level of computer literacy and knowing how to access the Internet will enhance the
opportunity to find information on the web and consequently increase accessibility (Van
De Watering, 2005). However, there are people who still lack the knowledge about how
to use computers or surf the web (Alzahrani and O’Toole, 2017; Simsim, 2011). The
results from a recent study conducted by Alzahrani and O’Toole (2017) revealed that
3.5% of 142 students at a leading Saudi university reported that they had no experience

in using the Internet.

The needs of people with low literacy or those not fluent in the language need to be
considered as well. According to General Authority for Statistics (2016), the percentage
of people who are over 10 years old and have low literacy levels in Saudi Arabia was
11.43% of the total population by 2016, of whom 10.98% were without any disability,
while only 0.45% had a disability. One of the aspects that would benefit this group is
using simple and clear language (Henry, 2006).

5.2.5 Internet Infrastructure

Internet infrastructure (Naveed et al., 2017; Tashkandi and Al-Jabri, 2015) is one of the
components that needs consideration when localising web content accessibility guide-
lines. This component comprises two subcomponents: Internet speed and broadband

availability, as explained below.

5.2.5.1 Internet Speed

Dial-up, DSL (Digital Subscriber Line), fibre-optics and satellite are some of the broad-
band methods used for Internet connection. Fibre is the fastest way to access the

Internet, but it is also the most expensive, whereas dial-up connection is the slowest.
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Internet speed in Saudi Arabia was reported by Algahtani (2015); Naveed et al. (2017);
Sait et al. (2007) as one of the most important factors when it comes to Internet usage
and browsing the web. According to Simsim (2011), different broadband methods are
used in Saudi Arabia, and the most popular method is DSL, but people’s satisfaction
level with their current Internet speed is low. Consumers may not achieve the speed
they paid for, due to the proxy limitations in Saudi Arabia (Aleid et al., 2009), this

means the Internet speed is slow even if one orders a high speed connection.

In a study conducted by Simsim (2011) satellite was the most preferred alternative
communication system for its high speed, but people could not afford its high cost. This
method of Internet access, besides offering a high speed Internet connection, attracts

people by providing unrestricted Internet access in comparison with other systems.

5.2.5.2 Availability of Broadband

The Internet infrastructure has been improved in most Saudi cities; however, users in
rural areas such as small towns and villages are still surfing the web using dial-up Internet
connections (Aleid et al., 2009; Naveed et al., 2017). Unreliable performance of Internet
connectivity (Naveed et al., 2017; Tashkandi and Al-Jabri, 2015) is another problem. In
the main cities people still suffer from Internet disconnection that happens from time to

time, for hours or even for a whole day.

5.2.6 Technology Variety

The variety of technology (Shneiderman, 2000) requires that a broad range of hardware
and software are supported. There is a wide range of devices and software, which
means some features, such as the screen and colour resolution, computer memory, and
web browser choice, type and version can influence accessibility (Shneiderman, 2000;
Van Elzakker, 2000).

For instance, there might be two users, the first accessing a website on the small screen
of a mobile device, that only displays limited colours, and the other accessing the same
website with the latest, top-of-the-range, large screen computer. Although they access
the same website, the capabilities of the technologies they use can affect, firstly, the
ability to access all the information, and secondly, the way in which the information
is received. Limited colour resolution may change the colours to such an extent that
the carried information does not display clearly. This indicates that the developer is
not always in control of what the final appearance of the website will be, even if, for
example, images are stored in platform-independent formats (Van Elzakker, 2000). This

is due to browser settings and the individual device’s (laptop, PC.etc) configuration.



62 Chapter 5 Proposed Framework

Assistive technology that is mainly used by people with disabilities to decrease their
functional limitations needs to be supported as well (W3C, 2016¢). On the web, assistive
technologies are employed to help users with disabilities in navigating, interacting with,
and understanding web content and features (Groves, 2012). Web content includes
information, such as text, images and sounds and code or markup that defines how

assistive technologies understand and present the content to the disabled user.

Groves (2012); Standards Compliance (nd) and W3C (2016¢) point out the importance
of the standards compliance of code, so the assistive technology can hook into the web
content. Standards compliance involves writing web code according to a set of published
technical specifications. The internationally recognised and the most commonly accepted
standards were issued by the W3C'. Compliant proper code follows strict rules and
specifications and avoids any non-standard markup code. Therefore, proper codes would
provide more accessible web pages for users with disabilities. For instance, there might
be an image that would not be accessible to a blind user unless text alternatives for the
image were provided in a way that assistive technologies, in this case screen readers, can
find and present them. So, the point here is that the text alternative must be included in
a way that is Accessibility supported, i.e., assistive technologies can understand and use.
This means that “accessibility supported” relates to support by user agents (including
assistive technologies) of particular ways of using the code of web technologies (e.g.
HTML, CSS, PDF).

Developers of assistive technologies such as screen readers need to develop their software
to read the code of a website. This is done by developing the software to follow the W3C
standards. If the codes of web technologies that are accessibility supported are used
properly and follow the standards, then assistive technologies can access the information
in the content (i.e., programmatically determine the information in the content) and
present it to the user. Thus, “programmatically determined” relates to the information
in web content (W3C, 2016¢).

5.3 Chapter Summary

This chapter has presented the process of constructing the framework for localised web
content accessibility guidelines for university websites in Saudi Arabia (FLWCAG). This
process involved three stages, the determination, synthesis and specification stages. The
resultant framework consisted of six main components: web content accessibility, genre-
specific cultural markers, costs, user diversity, Internet infrastructure and technology
variety. In addition, this chapter has described the six components, subcomponents and

elements of the framework.

Yhttps:/ /www.w3.org/
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Chapter 6 will describe an expert review study that was conducted with the aim of
confirming and refining the content of the newly proposed framework. It will also present

the results and findings from the expert review and present the final refined framework.






Chapter 6

Expert Review Design, Results
and Analysis

After constructing the framework for the development of localised web content acces-
sibility guidelines for university websites in Saudi Arabia (FLWCAG), as explained in
Chapter 5, the immediate task was to carry out an expert review study to check agree-
ment among a number of experts on the components of the framework. The purpose
of this activity was to confirm the framework and explore other unmentioned compo-
nents. This chapter discusses in detail the design, analysis and results of the expert
review, to help reshape the framework to an acceptable version that is useful to the web

accessibility research community.

6.1 Expert Review Design

Usually, interviews are used to conduct an exploratory study. The interview research
method was chosen here because it enables in-depth discussion and exploration. Experts
were chosen for interview at this exploratory stage to ensure the findings would have more
credibility than those from a sample of non-experts (Bhattacherjee, 2012). Therefore,
the initial framework proposed via the desk-based study was reviewed by interviewing
experts developing university websites in Saudi Arabia, Saudi university researchers

working in this area or experts working with people with special needs.

The following sections describe the expert review process in detail.

6.1.1 Potential Experts and the Sample Size

Different recommendations for the number of content experts have been made; for exam-

ple, Lynn (1986) suggests a minimum of three content experts. Other researchers such
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as Gable and Wolf (2012) recommend a panel of five content experts, whereas Grant and
Davis (1997) suggested that the number of content experts can be predicated on the de-
sired expertise and range of representation of the experts. Bhattacherjee (2012) suggests
that qualitative studies usually depend on non-probability sampling, where participants
are chosen according to non-random criteria. When recruiting experts, the choice is

based on their knowledge and experience in the area being studied.

Marshall et al. (2013), in their review on sample size in qualitative research, suggest
citing recommendations by qualitative methodologists as a method to justify sample
size. For example, Kuzel (1992) suggested a sample size between six to eight , and
Morse (2000) suggested between six to ten. Another method suggested by Marshall
et al. (2013) is to use internal justification to explain data saturation within a dataset.
Data saturation in qualitative research is a concept that implies gathering data until
the point at which redundancy is reached when no new knowledge information is being
added (Bowen, 2008; Guest et al., 2006). Therefore, sample size is directly related to

the concept of saturation.

Based on the above recommendations, in this expert review, a panel of 18 content
experts were interviewed. A person was considered an expert if they had at least one
year’s experience of university website development in Saudi Arabia, were researchers
with at least one published paper in this area of research, or had at least one year’s

experience of work with people with special needs.

A mixture of purposeful and snowball sampling techniques was used to recruit the con-
tent experts. The purposeful sampling technique is the most common sampling technique
(Marshall, 1996). In this technique, the researcher actively selects the most suitable sam-
ple to answer the research question. In this research, the web developers/designers were
sought in the IT centres or through deanships’ web pages in every Saudi government

university website. Their contact information was used to invite them to participate.

In the snowball sampling technique, the current participants were used to recruit further
participants (Marshall, 1996). This technique was useful in this research in identifying

the experts who are researchers in the field and who work with people with special needs.

6.1.2 Interview Question Design

The expert review was based on conducting semi-structured interviews with experts,
which included both closed and open questions. Thus, the analysis of both quantitative

and qualitative was required. The following subsections describe both.
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6.1.2.1 The Closed-Ended Questions

The closed questions were concerned with obtaining experts’ opinions on the compo-
nents and elements of the proposed framework. They were presented in the form of
a questionnaire to assist in the review process. This can be justified by the following
considerations: first, it was a useful tool to establish common measurable opinions from
the experts; second, it was easier and faster to cover all the parts of the framework with
questionnaire statements compared to open questions and discussion, which can be very
difficult and time-consuming. The Likert scale is a commonly used approach to measure
participants’ opinions and attitudes regarding a certain statement. Therefore, the closed
questions were constructed using a Likert-type scale (Likert, 1932) with the following
ratings: strongly disagree = 1; disagree = 2; neutral =3; agree =4; and strongly agree
= 5. These different ratings are known as Likert items. Table 6.1 shows the adopted

Likert items, their weight and their meaning in the expert review.

Table 6.1: Likert Items with their Weight and Meaning

Likert Weight Meaning
Item
Strongly 1 This item needs to be excluded from the
Disagree framework.
Disagree 2 This item should be considered for possible

exclusion from the framework.

Neutral 3 Exclusion of this item does not affect the
framework
Agree 4 This item may need revision to be included in the
framework.
Strongly 5 This item needs to be included in the framework.
Agree

6.1.2.2 The Open-Ended Questions

The open questions were provided to allow the proposed framework to be discussed in
more depth, and to gain greater insight into the suitability of its components. There
were questions about specific components, subcomponents and elements and general
questions about the framework and the problem. Moreover, the open questions aimed
to find further components or elements that experts recognised but were not identified
by the desk-based study.
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6.1.3 Translation of Interview Questions and its Materials

The interview questions and other materials, including the participant information sheet,
consent form and proposed framework were designed and created in English. Since
the intended interviewees were Arabic native speakers, the questions and the materials
presented in the interview were then translated to Arabic. In order to ensure that the
materials presented had the same meaning as the English version, it was important to
follow robust translation methods. According to Brislin (1970, 1980); Harkness and
Schoua-Glusberg (1998), there are different translation methods, including bilingual
committee translation, back-translation and pre-tests. In addition, Forsyth et al. (2007)
suggested a five-step process for translating English questionnaires into different Asian
languages. The process starts with translation by a professional translator. Next, the
translation is reviewed. After that, the revision is adjudicated by a bilingual adjudicator.
Then a cognitive review pre-test is conducted. The last step involves the final review

and adjudication.

The questions and other materials were translated into Arabic by a professional bilin-
gual native Arabic translator who had background knowledge in Computing. This step
involved consultation of number of dictionaries, Cambridge!, Almaany? and ArabDict?.
The Arabic version was then reviewed by three bilingual PhD students in ECS and
Linguistics at the University of Southampton and minor modifications were made. The
main issue raised was the translation of some technical terms, as it was found that there
was no complete agreement on their Arabic translation. To make them unambiguous,
those terms were accompanied by their original English terms. Upon satisfactory re-
view, the Arabic version of the questions and other materials were back-translated into
English by another translator. The final English version was compared to the original
one to check the validity of the translation. Minor variations were detected, but these
did not alter the meanings. After translation was completed, a pilot study was carried

out to ensure accurate understanding of the questions and the materials.

The Arabic version of the interview questions and proposed framework are available in
Appendix C.2 and C.3. Appendix D.2 and F.2 show Arabic versions of the participant

information sheet and consent form.

6.1.4 Piloting Expert Reviews

Three Saudi web science researchers were selected to pilot the interview questions and
the materials presented in the interviews. This was to gather comments and recommen-

dations regarding the questions and other material. Each was met with individually,

"https://dictionary.cambridge.org/dictionary /english-arabic/
*http://www.almaany.com/en/dict/ar-en/
3http://www.arabdict.com/en/english-arabic
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and comments were made. Some questions were recommended to be deleted, and the
phrasing of some questions was found to be unclear. After recording their feedback and
making the necessary changes, a set of interview questions was created. By the end of
the pilot study, the interview questions and other materials were ready to be presented

to the experts. The final version of the interview questions, is given in Appendix C.

6.1.5 Ethics Approval

Since the selected research methods required people as participants, ethical approval
to conduct this research was obtained from the University of Southampton (Research
Ethics Number 17056). No personal data was collected at this stage; the information

collected was anonymised and any identifying information removed.

6.1.6 Interview Procedure

After conducting the pilot study, an invitation was sent by email that requested the
experts’ participation. The invitation was in Arabic and included: the participant infor-
mation sheet (in Appendix D), the approximate duration of the interview and a summary

description of the framework. An example of the invitation is given in Appendix E.

After sending the invitation emails to the experts, 18 of them responded by agreeing to
participate and informed me of their preferred form of communication. Appointments
with the experts were made for the four-month period of September 2015 to December
2015. The time allocated per expert was between 45 and 60 minutes. As Table 6.2
shows, the interviews were conducted face-to-face, over the phone and online, according

to the availability and location of each expert.

Table 6.2: Experts, Area of Expertise and Methods of Interviews

No Expert Area of Expertise Method of
ID Interview
1 Expert A Senior Web developer Online (Tango)
2 Expert B Researcher in the area Face to face
3 Expert C Senior Web Developer Online (SKYPE)
4 Expert D | Web and Graphics Designer Face to face
5 Expert E Web Developer Telephone Call
6 Expert F Web Developer Online (Tango)
7 Expert G Web Designer Telephone Call
8 Expert H Web Developer Online (Tango)
9 Expert I Web Application Developer Online (SKYPE)
10 Expert J Web Developer Online (SKYPE)
11 Expert K Web Designer Telephone Call
12 Expert L Senior Web Developer Telephone Call
13 Expert M Senior Web Developer Telephone Call
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No Expert Method of
ID Interview
14 Expert N Telephone Call
15 Expert O Telephone Call
16 Expert P Face to face
17 Expert Q
18 Expert R

Area of Expertise

Researcher in the area

Researcher in the area
Working with blind
Working with blind
Working with deaf

Face to face

Face to face

Most of the experts (12) were web developers or designers: three of them were researchers
in the area of web accessibility and the remaining three experts were working with people
with special needs (two with blind people and one with deaf people). Table 6.3 shows
the developers by the type of university at which they work. As can be seen, seven
of them were from long-established universities and the remaining five developers were

from newly emerging universities.

Table 6.3: Web Developers and Universities at which they were Working

Expert University Type of University
1D

Expert A University A Long-established university
Expert C University B Long-established university
Expert D University C Long-established university
Expert E University D Newly emerging university
Expert F University C Long-established university
Expert G University E Newly emerging university
Expert H University B Long-established university
Expert I University C Long-established university
Expert J University C Long-established university
Expert K University F Newly emerging university
Expert L University F Newly emerging university
Expert M University G Newly emerging university

In each interview, the expert was presented with a consent form to sign (see Appendix
F) and then given a brief explanation of the framework and how to respond to the closed
questions. After that, the questions were asked and the responses audio recorded by the

researcher, after obtaining permission.

6.2 Data Collection and Analysis

The data collected from the interviews contained both qualitative and quantitative data.
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6.2.1 Quantitative Analysis

To analyse quantitative data statistically, the experts’ responses to closed-ended ques-
tions were collected and entered into SPSS software. The one sample t-test was used to
analyse the results. This helps by comparing the mean of a sample (1) with a hypothe-
sised value (¢0). The hypothesised mean here, (©0) = 3, which indicates Neutral on the
five point Likert-type scale. In other words, the one sample t-test involves testing the
null hypothesis (HO : u = p0) against the alternative hypothesis (H1 : pu # 10). The

following hypotheses were used to test each item in the framework:

e The null hypothesis (HO0): There is no significant difference between the sample
mean and the population mean; thus, the level of agreement relating to each item

is equal to 3.

e The alternative hypothesis (H1): There is a significant difference between the
sample mean and the population mean; thus, the level of agreement relating to

each item is not equal to 3.

During this test, the confidence interval was set -by convention- to 95% (alpha (a =
0.05)), and the level of significance was adjusted using the Bonferroni correction (Simes,
1986; Toothaker, 1993), which is highly conservative, thus making adjustments for any
issues that might arise from skewed data. The new corrected significance level was

calculated based on the number of significance tests (the total number of items in the

questionnaire n = 27), i.e. Newa = & 095 0.0019 ~ 0.002. Thus:
n

27

e If the p-value for each item is less than or equal to the Newa (0.002), the null
hypothesis (HO) is rejected and the alternative hypothesis (H1) is accepted.

e If the p-value for each item is greater than the Newa (0.002), the alternative

hypothesis (H1) is rejected and the null hypothesis is accepted.

Therefore, a result is described as statistically significant if the null hypothesis is re-
jected and, consequently, the alternative hypothesis is accepted. Conversely, a result
is described as not statistically significant if the alternative hypothesis is rejected and,

consequently, the null hypothesis is accepted.

The results of the quantitative analysis are discussed in Section 6.3.1

6.2.2 Qualitative Analysis

The qualitative data comprised the experts answers to the open questions and their com-

ments on the framework components. All the interviews were conducted in Arabic and
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audio recorded. The data needed to be transcribed into written format in order to con-
duct the analysis (Braun and Clarke, 2006). Although the transcription process seems
to be time-consuming and frustrating, it is recommended that researchers transcribe the
interviews themselves in order to familiarise themselves with the data (Riessman, 1993).
Moreover, it has been suggested that this is a key step prior to any qualitative analysis
as it is considered an interpretative act where meanings are drawn out, not simply a
mechanical act of transforming spoken words into a written format (Bird, 2005). After-
wards, the transcripts were translated from Arabic to English. Arabic native-speaking
researchers at the University of Southampton were able to confirm the accuracy of the
translated transcripts. After the transcription phase had been completed, all transcripts
were saved into NVivo!. NVivo is a software tool used to manage and understand tex-
tual data, and allow for in-depth analysis. The results of the qualitative analysis are

discussed in Section 6.3.2.

6.3 Expert Review Results and Findings

This section discusses the results of expert review of the proposed framework. The
results of the quantitative analysis of responses to the closed questions are discussed

first, followed by those of the qualitative analysis of the open questions.

6.3.1 Results from Quantitative Analysis

In addition to the open questions and discussion, the experts were given a questionnaire
to ensure full coverage of all components in the framework. The questionnaire contained
27 questions about each component, subcomponent and element in the framework. All
questions were measured using a five-point Likert scale (Strongly Agree, Agree, Neutral,
Disagree, Strongly Disagree) (Likert, 1932) (see Appendix C).

The results of the quantitative analysis of the experts’ responses are summarised in
Table 6.4. They show that the p-value for all items -except Items 2 and 14- is less
than Newa (0.002). Consequently, the null hypothesis is rejected and the alternative
hypothesis is accepted for all items with exception of 2 and 14. The mean for all
items except one is more than 3. This indicates that the experts had positive attitudes
toward inclusion of almost all the components in the framework, with the exception of
Costs which falls in the disagreement side of the scale (1 = 1.83). This means that
this component does not affect localised web content accessibility guidelines for Saudi

university websites and therefore it was removed from the framework.

Although the p-value for Items 2 and 14 is greater than 0.002, the experts’ attitude

toward inclusion of these items in the framework was positive. Item 2 ‘Direction of

*http://www.qsrinternational.com /what-is-nvivo
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reading and writing’ was found in previous studies (AlGhanem and Kearns, 2015; Elk-

abani et al., 2015, 2016) to have an impact on readability of Arabic script. Item 14

‘Diglossic language’ was also found to contribute to the difficulty of understanding a

language (AlGhanem and Kearns, 2015; Ferguson, 1959) and this particularly applies

in Arabic, since it is a highly diglossic language. Thus, these items were kept in the

framework.

Table 6.4: Statistical Results for Closed-Ended Interview Questions

diversity

No | Component| SubComponent Element Mean| P-Value | Statistically
Signifi-
cant?
1 Web - - 4.89 < 0.001 Yes
Content Ac-
cessibility
2 Language Direction of reading and 3.94 0.004 No
writing
3 Uni-case language 3.72 < 0.001 Yes
4 Formation of the letters 3.89 0.002 Yes
5 Cursive form and spaces 4.39 < 0.001 Yes
within and between words
6 Diacritical Marks 5.00 < 0.001 Yes
7 Homographic language 4.44 < 0.001 Yes
8 Gender-specific language 3.83 < 0.001 Yes
9 Text size 5.00 < 0.001 Yes
10 Font type 5.00 < 0.001 Yes
11 Type of text emphasis 5.00 < 0.001 Yes
12 Alignment of text 4.67 < 0.001 Yes
13 Length of sentences 4.39 < 0.001 Yes
14 Diglossic language 3.89 0.005 No
15 Data Format Understood and acceptable 4.72 < 0.001 Yes
date format within the culture
for university websites
16 Cultural Symbols and Understood and acceptable 4.94 < 0.001 Yes
Markers Icons symbols within the culture for
university websites
17 Multimedia Multimedia appropriateness 4.89 < 0.001 Yes
to the culture in university
websites
18 Incorporating music with 4.72 < 0.001 Yes
multimedia provided on
university websites
19 Amount of multimedia 4.22 < 0.001 Yes
preferred in the culture for
university websites
20 Colours Acceptable and preferred 4.44 < 0.001 Yes
colours in the culture for
university websites
21 Layout Acceptable and preferred 4.56 < 0.001 Yes
layout in the culture for
university websites
22 Cultural Navigation Acceptable and preferred 4.72 < 0.001 Yes
Markers colours in the culture for
university websites
23 Costs - - 1.83 < 0.001 Yes
24 User - - 4.83 < 0.001 Yes
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No | Component| SubComponent Element Mean| P-Value | Statistically
Signifi-
cant?

25 Internet in- Internet speed - 4.94 < 0.001 Yes

frastructure in the country
26 Broadband - 4.83 < 0.001 Yes
availability
27 Technology - - 4.78 < 0.001 Yes
variety

6.3.2 Results from Qualitative Analysis

This section discusses the qualitative analysis of experts’ responses to the open-ended
questions. Each subsection represents the results for one component of the framework.
The last three subsections discuss the challenges to enhancing the accessibility of uni-
versity websites, the guidelines on web content accessibility in Saudi universities, and

issues emerging from the interviews with the experts.

6.3.2.1 Web Content Accessibility

Question 1 asked about the WCAG components of accessibility, and the experts strongly
agreed that the contents of websites must be: perceivable, operable, understandable and

robust. Expert Q commented:

“From my experience, I can confirm that blind people really struggle when
they browse the web. 1 think no-one think about them when they design

websites.”

6.3.2.2 Genre-Specific Cultural Markers

Language

To confirm the elements of Arabic language to be incorporated into the framework, 13
questions (Questions 2 to 14) were discussed with the experts. The responses confirm
their inclusion. The importance of four of the elements received strong agreement from

all the experts: diacritical marks; text size; font type and type of text emphasis.

As a response to Question 2, which asked about the direction of reading and writing,
Expert B mentioned that the navigation, also, must be in the same direction. Experts
E, K and O said it is important to have the direction specified clearly in the web page
code. Experts J, L and P commented that the direction of a language is important if

screen readers are to work effectively.



Chapter 6 Expert Review Design, Results and Analysis 75

Arabic being a uni-case language was the topic of Question 3. Responses were a mixture
of neutral and positive regarding this matter. Experts A and B commented that the
effect of the text on users might depend on the text size and typeface. Due to the fact
that Arabic is a uni-case language, Expert F pointed out that English is easier to read
than Arabic.

Regarding the formation of letters, the topic of Question 4, Experts B, C, I and O
commented that the effect depends on the size and style of the typeface. Expert C was
specific and recommended Arial, Tahoma and Times New Roman. He pointed out the
effect of the line spacing, as more space between the lines makes for easier reading and

recognition of letters.

The cursive form and the spacing within and between words were the topic of Question
5. Experts I, K, N, O, P and Q commented that, in Arabic, this feature would affect
users who have reading difficulties or are visually impaired. Expert D added that it
would also affect everyone. Expert B said that the reason for there being spaces within
words is the presence of disconnected letters. Small text sizes and unreadable typefaces
would make the situation worse for users, as explained by Experts C and E. Expert
G confirmed that Arabic is full of such words with spaces but, in time, one can become

familiar with them.

Regarding the topic of diacritical marks in Question 6, all the experts recommended
adopting partial diacritics in some situations to clarify the meaning or position of a
word in a sentence, whether it is the subject or object, for instance. Experts F, M
and O suggested that diacritics could be neglected in commonly-used words. Experts
C, D and N believed that full diacritics could add more complexity to the text, making
it hard to read. Experts E, P and Q pointed to the great reading accuracy that can

be achieved by screen readers when full diacritical marks are applied.

Question 7 asked about homographic language. Experts B, C, E, J, K and M
suggested applying diacritics on the words that had more than one meaning. Experts
D, I and R also recommended the avoidance of these type of words, as far as possible.

Expert F suggested:

“A homographic word can be explained using a footnote in a web page, or

pronounced when the user hovers the mouse over the word.”

Expert H disagreed with inclusion of this element, arguing that the meaning of a word

can be deduced from the context.

In response to Question 8, Experts C, D, F, J and N recommended using general
language and avoiding gender-specific words, unless for females only, and this is what
they do on their websites. Experts B and E suggested using diacritics to differentiate

between the genders.



76 Chapter 6 Expert Review Design, Results and Analysis

Question 9 asked about preferable text sizes in Arabic. Experts C, D, I, M, O, P and
Q suggested that the text size should be at least 16 point for the text and 20 point for
headings. Expert C commented that the size depends on the typeface. For example,
14 point would be acceptable in Tahoma, but not other fonts. Another font-related
element, typeface, was the topic of question 10. Experts recommended the use of clear
typefaces such as: Medan, Nasakh and Tahoma (Expert C), Arial (Experts E, F and
M) and Times New Roman (Experts J, K and IN).

Question 11 was concerned with the method of text emphasis. Experts A, C, E,
F, J, K, N and P strongly recommended using emboldening to emphasise the text.
Underlined text was not favoured by Experts C, H, J and Q, due to the fact that
lines under the words would strike out diacritical marks, adding further difficulty to the
reading. A combination of bold and colours to emphasise words in text was preferred
by Experts C, D, H, I and L. Italics were not favoured by Experts A, C, E, and J.

Alignment of text was discussed in Question 12. Full justification was preferred by
Experts C, D, K and L, as the text is presented in a more organised fashion, without
an uneven margin on the left. Right alignment was preferred by Experts F, O and
L. Experts B, H and I raised the issue of excessive stretching of words when full
justification is applied, especially if there are few words on the line, making the text
harder to read. Expert B added:

“Full justification is not suitable for some font types such as Fized Arabic
Transparent, but it works well with some other fonts and makes text much
clearer. Therefore, font type is important when deciding on alignment of

text.”

The nature of Arabic’s long sentences was addressed by Question 13. Expert C sug-
gested presenting information in parts and using short sentences. Experts D and H
believed that long sentences affected the understanding of text, especially if there were
no commas or punctuation. However, Expert D thought that people are unfamiliar
with very short sentences in Arabic. Experts E and R commented that long sentences
would have a negative impact on people who have reading difficulties or short-term

memory problems. Expert J recommended:

“According to Writing for Web Guidelines, no sentence should exceed 20

words and no paragraph should exceed 5 sentences.”

The last element in Language was about Arabic as a diglossic language. All experts
mentioned that Modern Standard Arabic (MSA) is used on Saudi university websites.
Experts B, D, E, O and R recommended the use of common, simple words that are
readable and in daily use. Expert C commented on the importance of checking and

editing text before it is published.
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Data Format

Data format was the concern of Question 15. The responses to this question show
that 13 of the 18 experts strongly agreed on the inclusion of data format. The experts
commented on the importance of data formats, such as date, time and currency to be

suitable to the Saudi culture so the target users can easily understand it.

Symbols and Icons

Question 16 asked about symbols. All experts agreed that symbols must be understood
by and acceptable to target users. In addition, they need to be inoffensive (Experts
A, B, C, O and R) and appropriate to the content (Experts B, K and M). Expert

E reported on her experience with symbols and icons:

“We usually search for symbols and icons in the Internet. In case we
do not find something suitable for what we need, we have to design them
ourselves or look at other websites for international or local universities and

copy them.”

Expert E added that integrating software into university websites, for example, Black-
Board, would exacerbate this issue since some of its symbols would not be understood.
Experts L and P believed that symbols would present a barrier, especially to inexpe-

rienced users. Expert J suggested:

“The number of symbols in a web page should be decreased. Also, their

attributes should be used by developers to support assistive technology.”

Experts P and Q commented that it is frustrating for blind users when they come
across symbols or icons but they cannot know what they are. This is typical situation

occurring when there is no text alternative associated with particular symbols or icons.

Multimedia

Questions 17 to 19 were concerned with multimedia in Saudi university websites. The
responses to Question 17 show that 16 of the 18 experts strongly agreed on the need to
consider the appropriateness of multimedia in university websites for the culture of the
target audience. Expert E commented that multimedia should be from our community
and represent our people, environment, lifestyle and habits. Experts A, B, C, M and
R said multimedia should be inoffensive. Expert C added:
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“Multimedia should be appropriate and suitable for the content. For ex-
ample, we do not add a photo for a lecture with one of the attendees yawn-
ing.”

Expert D gave an example of the acceptability of photos in university websites to the

community:

“Most female faculty members prefer not to put their photos on a univer-
sity website, as this another issue regarding females in Saudi Arabia. I think
personal photos can give impression about the person, but unfortunately this
does not happen in our websites. Instead, a picture of a woman with veil is

displayed.”

Question 18 was concerned with the issue of incorporating music into Saudi university
websites. There was a strong agreement from 13 experts on including this element in
the framework. The experts pointed to the sensitivity of this issue among some people
in Saudi Arabia from a religious point of view, as they see music as being forbidden in

Islam. The following examples highlight this point. Expert B:

“Music is a sensitive issue for some groups in our community, it would

be great if we provide users with options (music or no music).”

Expert F added:

“Besides options, users would be warned if there is music.”

Expert D:

“Incorporating any type of music in the website would make some users

in our society hate the website and refuse to visit it again.”

Expert I reported her experience with this issue:

“We illustrated the electronic services of our website in a form of video
with a touch of music. After a while, we received complaints regarding the

music and as a result we removed it.”

A number of experts (Experts E, G, J, K and L) raised the issue of the distraction
caused by music. Expert E said that this would influence users with ADHD (Attention
Deficit Hyperactivity Disorder) more than others. Moreover, Experts O an P men-

tioned that if music does not support the content, there is no need for it. Expert G
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pointed to the issue of changing the user’s mood by the type of music. For example, sad

music would make users sad and upset, even if it supported the content.

The use of multimedia was the topic of Question 19. Of the 18 experts, 15 responded
positively regarding the inclusion of this element in the framework, and the remaining

three were neutral. Expert Q commented:

“Despite the low Internet speed in Saudi Arabia, multimedia are usually
used heavily in Saudi university websites as the users prefer them. Unfortu-
nately, no attributes are used with the multimedia elements which means no

support for assistive technology.”

Expert I added:

“To present information to the users, we use infographics, animations

and videos, as we know the users prefer them to the text.”

Colours

Experts D, G, N, O and R agreed that colours should be used wisely in a website,
avoiding too many shades, so as not to distract the users. Others (Experts A, B, I, K
and M) pointed out that the colours used in university websites in Saudi Arabia are the
colours of the university’s logo. Most of these are cold colours, such as blue and green,
with a touch of grey. Expert L commented that the colours of the website stem from
the surrounding environment, which is - in his case - the colours of the desert. Expert
F believes that feminine colours such as pink and purple would not be acceptable to the
audience of university websites in Saudi Arabia, as they tend to prefer masculine colours

such as blue and green.

Layout

Question 21 was concerned with the layout. The experts responded positively to the

importance of this issue. For example, Expert K stated:

“Placement of menus, banners and university logo is important and needs
to be appropriate to the user, we usually place the banners and menus on top
or sometimes to the right of the page and the logo to the top right corner of

the page and this is where the user looks first when surfing Arabic websites.”

Other Experts H, J and O commented on other web page’s elements and their place-

ments, for example:
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The Hijri and Gregorian date are available at the top left of the web page.

Search box is available at the top left of the web page.

A link to the English version is at the top left of the web page.

Contact information, social media links and copyrights are at the bottom of the

web page.

Experts A, D and L suggested a unified logical and structured layout for all Saudi

university websites, in order to facilitate their users in locating information.

Navigation

Question 22 asked about the inclusion of this component in the framework. All the
responses were positive. Expert A commented that in order for the navigation to
be accepted for the target users, the Arabic language has to be used in all website
elements including log-in pages, error messages or CAPTCHA. Other experts, B, C
and L, suggested that the navigation elements are displayed consistently through the

website.

Experts P and Q pointed out to the importance of providing links to skip any unwanted
information, especially in long web pages. Experts H, K, P and R emphasised that
users should not be lost when they navigate and information about their location has
to be provided to them. Providing help for users when they need it was an issue raised
by Experts F, G, Q and R

6.3.2.3 Costs

Costs were not considered as an important component in the framework by 15 out of
the 18 experts. Experts E and F pointed to the support offered by Saudi universities
to people with special needs. Expert E said:

“I do not think the costs would have an effect, since universities support
their members who have special needs and provide them with all devices and

software they need.”

Other experts believed that devices and software are affordable for most people in the

country. Expert G commented:

“Currently, the prices for technology have dropped, I do not think they

are expensive for most people.”
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Experts A, H, L, M, P, Q and R suggested removing this component from the frame-
work, since all people with special needs in Saudi Arabia receive a monthly allowance

that would cover their expenses, so they do not face financial problems.

Based on the experts’ opinions and their comments, it was decided to remove this com-

ponent from the framework.

6.3.2.4 User Diversity

Question 24 asked about the inclusion of this component in the framework. Most of the
responses were positive. Regarding users with disability or special needs, Expert O

commented:

“They are part of our society and considering their needs when designing

websites represents our respect for their rights.”
Expert F added:

“Usually when we think of designing websites for people with disabilities,
we consider one group of them which are blind visually impaired people. In

fact, there are other disabilities that need to be addressed as well”.

Expert M agreed with Expert F in this matter.

There was agreement on the need to also consider the older users and new and infrequent

users. Expert D mentioned:

“Of course experienced users are different from others who are inexperi-

enced when it comes to surfing the web.”
Expert C explained:

“Generally, Arab users do not read instructions on how to browse a web
site or how to fill out a form, for example, even if they are highly and well
educated, for instance academic staff at university. So, if there is a form
to fill out by users who do mot have experience, there must be assistance
by emphasising the instruction text, displaying icons or warning messages.

Also, we send notifications as emails or messages to mobile phones.”

People who are not fluent in Arabic form a part of Saudi university communities. The
experts agreed on the need to consider non-Arabic speaking faculty members and inter-
national students, who mostly come to Saudi universities to pursue Arabic and Islamic
studies. For instance, Expert I stated that Arabic text on university websites has to

be simple, using common words, and in Modern Standard Arabic (MSA).
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6.3.2.5 Internet Infrastructure

This component comprises two subcomponents: Internet speed and broadband avail-
ability. This section discusses the qualitative results for experts’ responses regarding

these aspects.

There was an agreement among the experts on the impact of Internet speed on website

accessibility. Expert I commented on this issue:

“It 1s very important to have high Internet speed, sometimes users think
that the problem is from the website not from the Internet connection which

make them refuse to browse the website again.”
Expert D added:

“Inexperienced users may think this happens because of their low experi-

ence in using the Internet.”

Another expert (Expert H) believed that low Internet speeds may discourage users
from browsing the web and using the Internet. Experts B, G, O, P and Q claimed
that this problem would affect users differently, and that people with special needs would

suffer more than others. Expert F stated:

“Low Internet speeds make users disappointed and frustrated while surfing
the web.”

As pointed out by Experts A, E, M and N, a waste of users’ time has the consequence
of discouraging them from using the Internet in general. Experts D, J and K suggested
having images, videos and animations in reasonable sizes, especially on the home page,

in order to reduce the download time.

Regarding broadband availability, the experts believed it might affect web content ac-
cessibility in Saudi Arabia, owing to the fact that rural areas and villages have limited

access. Expert D commented:

“This is a big problem that makes using websites impossible, simply be-
cause there is no Internet connection. For example, how can prospective
students in these areas apply for universities where it has to be done online

through their website?”

Expert G claimed that wherever mobile phones are used, there will be a 3G or 4G
connection that allows the user to browse the web through their phone. Regarding this

matter, Experts E and O suggested providing a mobile version of university websites.
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6.3.2.6 Technology Variety

Question 27 asked the experts their opinion on including the variety of technology in
the framework. Most experts strongly agreed on this component. Regarding the use of

different devices, Expert C said:

“This is very important issue. Adaptation of Responsive Web Design in
university websites allows best viewing for the website across a wide range of

devices.”

Expert D reported a lack of Responsive Web Design in Saudi university websites and
raised the issue of how users can browse the website from their smart phones, if they do

not have a desktop computer or laptop.

Moreover, different web browsers have to be considered. Expert K mentioned that it
is inappropriate to force users to use a specific web browser to surf a website. Experts
reported that their websites ask users to use Internet Explorer (specifying the screen

resolution) when viewing their pages, as some scripts do not work with other browsers.

Experts E, P and Q mentioned that assistive technologies vary both in performance
and their support for Arabic. Experts J, N, P and Q added that designing websites

with forms and tables would negatively affect the performance of assistive technology.

6.3.2.7 Challenges to Enhancing Web Content Accessibility in Saudi Uni-
versity Websites

Experts who were working as web developers were asked to identify the challenges they
faced (or may face) in enhancing the accessibility of university websites. After content
analysis of the question responses (Bhattacherjee, 2012), Table 6.5 was constructed to
show the challenges, the number of developers who pointed out each challenge, and the
developers’ identities. The challenges identified would give more in-depth understanding

of the obstacles that web developers encounter in regard with web content accessibility.

It is clear from Table 6.5 that the main challenge admitted by the developers is the
negative attitude towards people with a disability. This attitude is reflected by the uni-
versity websites and web developers, as they are part of society. Therefore, people with
disabilities are usually neglected when designing university websites in Saudi Arabia, as

explained by Expert C:

“When we develop the website, we do not think of users with different
abilities or special needs at all. I think this needs to be changed not only in

terms of developing accessible websites but also in all aspects of our lives.”
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The second challenge is the lack of guidelines for university websites in Saudi Arabia.
The developers mentioned the need for guidelines for all aspects of the websites, including
the accessibility, usability and organisation of web pages, especially the home page, and

consistency in the layout across all Saudi university websites.

The third and fourth challenges are the lack of knowledge and experience regarding
web content accessibility and lack of administrative support. Developers face difficulties

when looking for resources they need in Arabic. As stated by Expert L:

“Due to difficulties to find technical resources in Arabic, we tend to limit

ourselves to what we can find in Arabic.”

Around 67% of the experts cited the lack of support from their bosses as one of their
challenges. For example, Expert D stated:

“My boss does mot want me to spend time on producing accessible web

elements such as text alternative for images.”

The fifth challenge is the lack of training for developers. This has an impact on the

development of their skills and adaptation to new technologies and techniques.

Lack of plans for improvement of university websites was another challenge. Expert H

mentioned:

“It is not easy to introduce web content accessibility in a university web-

site, therefore a clear and realistic itmprovement plan is needed.”

Lack of support for the Arabic language in assistive technology was an issue raised by
over 30% of the developers. They claimed that Arabic assistive technology does not
work as well as in other languages, such as English. Despite the accessibility techniques
provided on websites, assistive technology could actually hinder disabled users from
accessing the website. An example was given by Expert E for the poor performance of
Arabic screen readers, which affects the experience of the blind people who use them.

Expert M agreed on this matter and added:

“An Arabic screen reader was added in some of the pages of our website,

but the quality of reading is much lower than it should be.”

The last challenge, also identified by a third of the developers, is integrating software
systems into a website. The poor level of accessibility of some of these systems would
have an influence on the whole website. They mainly pointed to the learning manage-
ment systems such as Blackboard and Moodle which were used by students frequently

in Saudi universities.
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Table 6.5: Challenges to Accessibility in Saudi University Websites

No Challenge Count | Percentage Developers’ IDs
1 Negative attitude toward disability 10 83.33% C,D,E,F, G, 1,J,K, L
and disabled people and M
2 Lack of guidelines for university 9 75% A,C,D,F,G,HI1J
websites and L
3 Lack of knowledge and experience 8 66.67% A, C,D,E I, K, L and
M
4 Lack of administrative support 8 66.67% C,D, F, G, K, LL and
M
Lack of training for developers 7 58.33% A,C E, K, Land M
Lack of improvement plans for web 6 50% H, G, I, J, K and M
content accessibility
7 Lack of support for Arabic in 4 33.33% A E, Gand M
assistive technology
8 Incorporating applications into 4 33.33% A E Tand L
website (Integrated SW)

A number of the challenges identified by the developers of Arabic university websites in
Saudi Arabia were also identified in the literature in (Chapter 3, Section 3.3). These
challenges can be seen as common issues in developing accessible Arabic websites in
Saudi Arabia for all websites genres. The challenge of negative attitudes toward disabil-
ity and disabled people agreed with what was raised in the literature regarding the lack
of awareness among the developers of the importance of web accessibility and equal op-
portunities for both disabled and non-disabled individuals. Lack of guidelines for Saudi
university websites corroborated the issue concerning the lack of suitable accessibility
guidelines, laws and policies for all Saudi Arabian websites. Lack of accessibility knowl-
edge and training for developers of Saudi websites was mentioned in the literature and

also identified as a challenge by the developers of Saudi university websites.

6.3.2.8 Web Content Accessibility Guidelines Used in Saudi University Web-

sites
Experts who were web developers were asked about the accessibility guidelines used for

Saudi university websites. Responses from all developers indicated that no guidelines,

either international or local, are used for web content accessibility. Expert C stated:

“The focus is on different issues such as aesthetic and security of the

website. No attention has been paid to accessibility issues.”

Expert D added:



86 Chapter 6 Expert Review Design, Results and Analysis

“No accessibility guidelines are followed at all. What our boss asks us
to do is copying what other local and international universities do in their

websites.”

Expert G explained:

“No specific accessibility guidelines are used in our website. We are con-
nected to a website for evaluating university websites (www.webometrics.info).
It puts different criteria for the evaluation process and being accessible is not
one of these criteria. In addition, our university is an emerging university es-
tablished five years ago. The population in our region and university students
are low compared to other developed universities. Consequently, university

members with special needs are extremely low.”

Expert H, I and M mentioned that, although they do not follow any accessibility
guidelines, they are at least committed to consistency across their website by applying

a single theme to all of its pages.

6.3.2.9 Emerging Issues

Experts were asked to identify any other aspects that are not covered by the proposed

framework. Their responses were used to enrich the framework.

It was suggested that the following elements should be added to the subcomponent

Language:

e Numbers in Arabic websites, as their format needs to be suitable for the Arabic
context. This issue was pointed out by Expert B. In the Arab world, the originally
Arabic numbers are recognised as English numbers, whereas, the numbers that are
known as Arabic-Indic, are used with Arabic words (W3C, 2006). This issue has
been recognised in the literature, for example by Muhanna and Jaser (2014); Zawati
and Muhanna (2014). Other issues related to numbers were raised by Experts
B, H, K and O and discussed by Oracle (2015) such as:

The placement of positive and negative signs are on the right of the numbers

in Arabic context.

— The placement of the percentage sign is on the left.

Decimal separator is (,).

Thousand separator is not used in Arabic most of the time.
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e Abbreviations and acronyms in Arabic have been raised by Expert B. Although
they are rare, instances occur in Arabic and texts do not always use a full stop
to discriminate between the abbreviated form of the words and the completed
form, which confuses users (Abu Humedi and Altai, 2013). The issue of borrowed

acronyms from other languages and how to deal with them has been also discussed.

e The spacing between lines and paragraphs needs to be more than in English. Line
spacing is at least 2 spaces within paragraphs, and paragraph spacing is at least
1.5 times larger than the line spacing. This issue was raised by Experts C, D
and F. More vertical spacing has been justified by the need to allow more space
for diacritical marks and to make the reading process easier, as discussed by Hssini
and Lazrek (2011).

Experts N and O suggested web usability as a new component in the framework. They
justified this by saying that usable accessibility is important, as the users are involved
in the evaluation process. While technical accessibility is evaluated by tools, it does not
check for usability for target users. This issue has been discussed by Petrie and Kheir
(2007). Experts N and O suggested that the most important aspects of usability are
effectiveness, efficiency and satisfaction. This was confirmed with the widely accepted
definition of usability (Petrie and Kheir, 2007), provided by ISO-9241 (ISO, 1998):

“The extent of which a product [or website] can be used by specified users
to achieve specified goals with effectiveness, efficiency and satisfaction in a

specified context of use”.

6.4 The Framework after Refinement

Based on the experts’ responses discussed above, the framework illustrated in Figure 5.3
has been refined. The component of costs has been removed and web usability has been
added to the framework. In addition, the subcomponent ‘Language’ was extended by in-
cluding the following elements: numbers in Arabic websites, abbreviations and acronyms
in Arabic and spacing between lines and paragraphs. This confirmed framework pro-
vides the basis for the development of localised guidelines for university websites in Saudi
Arabia.
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Figure 6.1: A Framework for Localised Web Content Accessibility Guidelines
(FLWCAG) for University Websites in Saudi Arabia - After Refinement

6.5 Expert Reviews: Benefits and Issues

The responses from experts were useful and helpful in confirming the proposed frame-
work. The interviews with the experts provided an opportunity to discuss the proposed
framework and obtain feedback on ways to improve it. In addition, some of the experts
were looking forward to the results of the review and requested a copy once the analysis

was completed. Some difficulties arose that needed to be overcome:

e The difficulty in finding experts who are willing to take part in an expert review.

e The difficulty in arranging appointments with experts, who are usually busy and
challenging to contact. Many of the invited experts asked me instead to send the

questions via email in the form of a questionnaire that they would answer.

To overcome these difficulties, several actions were undertaken. First, the interviewed
experts were asked to help in finding other experts willing to take part. Secondly, besides
invitation emails to experts, their social media accounts and work telephone numbers
were used to reach them. Finally, the experts were given the option of telephone, Skype

or Tango interviews, at their convenience.

6.6 Chapter Summary

This chapter has presented the design and the analysis of the expert review of the compo-

nents, subcomponents and elements of the proposed framework for localised web content
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accessibility guidelines for Saudi university websites (described in Chapter 5). The inter-
view was designed as a semi-structured interview, which included both closed-ended and
open-ended questions. A total of 30 open and closed questions were designed to cover all
aspects of the framework. This study was carried out with 18 experts, comprising web
developers from Saudi universities, Arab researchers in the area of web content accessi-
bility and Arabs who were working with people with special needs. The materials given
to the experts were presented, plus the interview questions and the interview procedure.
After that, the results were presented, starting with the quantitative analysis, then the
qualitative analysis, with a discussion about the experts’ answers on each issue. The

results obtained from this phase can be summarised in the following points:

e The importance of all the items in the proposed framework, apart from one (costs),
was confirmed by the results and findings of the interviews, including their sta-
tistically significant results. It is worth mentioning that although the results of
two items namely, ‘Direction of reading and writing’ and ‘Diglossic language’ were
statistically insignificant, they were kept in the framework. The reason behind
this was that the interviewed experts had a positive attitude toward the inclusion

of the three items and their importance was confirmed from previous studies.

e Triangulating between the literature, the quantitative and qualitative results as-

sured the importance of the chosen components in the proposed framework;

e The initially proposed framework was refined by incorporating a new component
(web usability). Three new elements emerged from the findings and were added

to the Language subcomponent.

e Discussion with the web developers revealed some challenges they face or may face
regarding the introduction of accessibility into their website, and allowed for a

deep understanding of the situation.

e Discussion with web developers also revealed that no guidelines, either interna-

tional or local, are used for web content accessibility.






Chapter 7

Localisation Process, Online

Questionnaire Design and Results

Following the expert review of the framework components, a localisation process for web
content accessibility guidelines for university websites in Saudi Arabia was developed.
This chapter includes three main parts: first, a description of the localisation process
and the outcome from this process; second, the design of the online questionnaire used
to review the outcome from the first part; and finally the results and analysis of the
collected data.

7.1 Localisation Process

As explained earlier, the main purpose of the proposed framework is to use it as a guide
through the localisation process. Figure 7.1 presents an overview of this process with
its four stages. Before starting the whole process, the three of the subcomponents of the
component of Technology Variety namely, Devices, Browsers and Assistive Technology,

were specified as follows:
e Devices: the produced localised guidelines are for web content browsed on desk-
tops or laptops and not for smart phones and tablets.

e Browsers: the localised guidelines produced are for web content browsed by avail-

able and popular web browsers and media players.

e Assistive Technology (AT): the produced localised guidelines are for web con-
tent browsed with the help of the available and popular ATs that are used by Arab

users.

91
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7.1.1 Stage One

After this initial specification, Stage One started with Genre-Specific Cultural Mark-

ers. For each marker:
e Any other framework’s components, subcomponents or elements that affect the
formation of the guidelines based on this marker were determined.
e For each element, the guidelines and their SCs were specified.

e The resources such as information from the interviewed experts in Phase One of
the current study, previous studies or other relevant guidelines and their success

criteria (SCs) were referred to and clearly specified.

e Based on the Web Accessibility component, the web accessibility principle(s)
that are addressed by this guideline or SCs were provided.

e Based on User Diversity component, user groups who would benefit from apply-

ing each guideline or SCs were specified.

The output from Stage One was a set of proposed web content accessibility guidelines

and SCs for Saudi university websites, as shown in Table 7.1.
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7.1.2 Stage Two

In Stage Two, the resultant guidelines and their success criteria from Stage One were
matched with WCAG 2.0, as shown in Table 7.2.

Table 7.2: The Resultant Proposed Guidelines and Success Criteria from Stage
One of the Localisation Process

Sub Com- Element Proposed Proposed Change to WCAG 2.0, New or
ponent Guidelines SCs Already in WCAG 2.0?
1. Directi ¢ readi 1.1 1.1.1 Change to WCAG 3.1.1
. Direction of readin
o & 1.2 1.2.1 Change to WCAG 3.1.2
and writing
Language 1.3 1.3.1 New
2.1.1 Ch, to WCAG
2. Diacritical marks 2.1 ange to
2.1.2 3.1.6
3. Homographic language 3.1 3.1.1 New
4. Gender-specific 4.1 4.1.1 New
language 4.2 4.2.1 New
5. Font size 5.1 5.1.1 New
6. Use readable font type. 6.1 6.1.1 New
7. Cursive form and 7.1 7.1.1 New
spaces within and between
words.
8. Type of text emphasis. 8.1 8.1.1 New
9. Alignment of text. 9.1 9.1.1 Change to WCAG 1.4.8 (3)
10. Long sentences. 10.1 10.1.1 New
11. Diglossic 1 11.1 11.1.1 Change to WCAG 3.1.3
. Diglossic language
& uag 11.2 11.2.1 Change to WCAG 3.1.5
12.1 12.1.1 New
12.2.1 New
12. Numbers
12.2.2 New
12.2
12.2.3 New
12.2.4 New
13. The spacing between 13.1 13.1.1 Change to WCAG 1.4.8 (4)
lines and paragraphs.
14.1 14.1.1 Ch. to WCAG 3.1.4
14. Abbreviations and aniee 0
. i 14.2.1 Change to WCAG 3.1.4
acronyms in Arabic. 14.2
14.2.2 Change to WCAG 3.1.4
15.1.1 New
15.1.2 New
15.1.3 New
15.1.4 New
15.1.5 New
15. Understood and
15.1.6 New
Data acceptable data format
L 15.1 15.1.7 New
Format within the culture for
. . . 15.1.8 New
university websites.
15.1.9 New
15.1.10 New
15.1.11 New
15.1.12 New
15.1.13 New
16.1.1 New
Symbols 16. Understood and
16.1.2 New
and Icons acceptable symbols and
. . 16.1 16.1.3 New
icons within the culture
for university websites.
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Sub Com- Element Proposed Proposed Change to WCAG 2.0, New or
ponent Guidelines SCs Already in WCAG 2.0?
17. Multimedia 17.1 17.1.1 New
Multimedia appropriateness to the
culture
18. Incorporating music 18.1 18.1.1 New

with multimedia provided
on university websites.

19. Amount of multimedia 19.1 19.1.1 New

preferred in the culture for

university websites.

20. Acceptable and 20.1.1 New
Colours preferred colours in the 20.1 20.1.2 New
culture for university
websites.
21.1.1 New
21. Acceptable and 21.1.2 New
preferred layout in the 011 21.1.3 New
culture for university 21.14 New
Layout .
websites. 21.1.5 New
21.1.6 New
21.1.7 New
21.1.8 New
22.1.1 Already in WCAG 2.0,
Equivalent to WCAG 3.2.3
22. Acceptable and 22.1.2 New
L preferred navigation in the 22.1.3 Already in WCAG 2.0,
Navigation . K 22.1 K
culture for university Equivalent to WCAG 2.4.1
websites 22.1.4 Already in WCAG 2.0,
Equivalent to WCAG 2.4.8
22.1.5 Already in WCAG 2.0,
Equivalent to WCAG 3.3.5
General 23. Usability 23.1 23.1.1 New

The outcome is a list of guidelines and SCs classified into three groups (Figure 7.2), a
group involving changes to WCAG 2.0, another group comprising new suggested guide-
lines and SCs to add to WCAG 2.0 and a third group consisting of guidelines and SCs
already in WCAG 2.0.
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Figure 7.2: Classification of Proposed Guidelines and their Success Criteria

Table 7.3 shows the number of guidelines and success criteria in each group. As can
be seen, there are nine guidelines and 11 SCs with suggested changes to WCAG 2.0, 20
guidelines and 45 SCs new to WCAG 2.0 and four SCs which were already in WCAG
2.0.

Table 7.3: Number of Proposed Guidelines and Success Criteria in Each Group

Change to New to WCAG Already in
WCAG 2.0 2.0 WCAG 2.0
Proposed 9 20 0
Guidelines
Proposed Success 11 45 4
Criteria

7.1.3 Stage Three

The basic level of WCAG 2.0 (Level A) was considered in this research. Enhanced level
of accessibility would be introduced in future. Therefore, in Stage Three, each WCAG
2.0 Level A was classified according to the cultural markers, for example, WCAG 1.4.1.
was classified to be under Colours. Table 7.4 shows WCAG 2.0 guidelines and SCs Level
A under the cultural markers they belong to.
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7.1.4 Stage Four

In this stage, WCAG 2.0 guidelines and SCs (Level A) in Table 7.4 were added to and
merged with the proposed guidelines and SCs presented in Table 7.1 above.

The outcome from this stage and from the whole localisation process was a set of localised
web content accessibility guidelines and SCs for university websites in Saudi Arabia as

shown in Appendix H.

7.2 Online Questionnaire Design

The outcome from the localisation process described above was reviewed by experts.
An online self-administered questionnaire technique was chosen for this stage of the
research, since it is easy to manage and distribute among a large population compared
to other data collection techniques. However, the design of a questionnaire needs to be
considered very carefully, because the quality and accuracy of the responses are highly
dependent on its structure and content (Brace, 2013). This section presents the different
aspects of the questionnaire design, including its development, validity and reliability,

the translation into Arabic and the pilot study.

7.2.1 Questionnaire Development

The questionnaire was an online self-administered questionnaire. The self-administered
questionnaire enabled the respondent to answer the questions independently without the
presence of the researcher (Brace, 2013). It consisted of nine pages and a welcome page
explaining the research purpose and providing all the information needed required by
the participants. At the end of the welcome page, the participant had to tick a box as an
indication of consent to participate and this would take the participant to the beginning
of the questionnaire. Part 1 included a few questions to obtain demographic information
about type and years of expertise. Part 2 covered questions on accessibility of Arabic
language while Parts 3 and 4 covered accessibility of the data format and the symbols
and icons, respectively. Accessibility of multimedia were covered in Part 5. Parts 6, 7
and 8 covered accessibility of colours, page layout and navigation respectively. Finally,
Part 9 covered other issues related to the use of accessibility support techniques. The
iSurvey tool®, which is provided by the University of Southampton, was used to generate

the online survey. The complete questionnaire is given in Appendix I.

The online questionnaire contained two types of questions: closed-ended and open-
ended questions. The closed-ended questions form Parts 2 to 9, used a five-point Likert

scale to measure the level of importance of the success criteria, as well as to serve

Shttps://www.isurvey.soton.ac.uk/
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as a quantitative research method. The optimum range of the Likert scale has been
discussed in the literature (Brace, 2013) and it was found that when five and seven-point
Likert scales were rescaled, the result was equal mean scores (Dawes, 2008). Shorter
scales such as five-point scales are recommended by Foddy (1994) and O’Muircheartaigh
et al. (1997) in situations where an absolute decision is sought. The response ratings
used in the questionnaire were: Unimportant (1), Of little importance (2), Moderately
important (3), Important (4) and Very Important (5) (Berk and Theall, 2006; McLeod,
2008). IMlustrative examples were added to a number of SCs that might need more
clarification and the target users who would benefit from applying each success criterion

were specified.

Open-ended questions were also incorporated in the questionnaire and the data obtained
from these questions was used in the qualitative textual analysis. The open-ended
questions at the end of each page (from Page 2 to Page 9) helped to provide feedback

or suggestions about the success criteria.

7.2.2 Questionnaire Translation

The online questionnaire was created in English and was then translated into Arabic fol-
lowing the same procedure explained in Section 6.1.3. After translation was completed,

a pilot study was carried out to ensure accurate understanding of the questions.

7.2.3 Piloting the Questionnaire

It is always advisable to pilot the questionnaire before the survey goes live. There
are several ways of piloting a questionnaire, such as an informal pilot and a dynamic
pilot (Brace, 2013). The informal pilot is usually conducted with a small number of
colleagues to identify any errors in the questions or in the responses. Although piloting
the questionnaire with colleagues might pick up potential problems it is not enough to
show how real respondents in the field would respond to the questions. Therefore, one-
to-one interviews with a few respondents from the survey population are very useful.
In the case of an online questionnaire, the researcher sits with the respondents as they
fill in the survey and follow a talk-aloud protocol to allow them to ‘think out loud’ so
they can talk about how they understand the questions and why they responded the
way they did. Moreover, it is dynamic which means that the questionnaire is reviewed
and improved after each interview. The resultant improved questionnaire is then used
for the next interview, after which it is reviewed and improved -if needed- again (Brace,
2013).

As depicted in Figure 7.3, an informal pilot was conducted first with three colleagues

from the research lab at the Electronics and Computer Science (ECS) School at the
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University of Southampton. Then this was followed by dynamic pilot with five experts
from ECS and Education. Notes were taken by the researcher during all the steps and
a few amendments and improvements were made to the questionnaire. At the end, the

feedback from this was positive, as experts found the questionnaire to be clear and easy

to follow.
Dynamic
Piloting with

Experts

Initial (Content

Questionnaire Validity)
Informal Questionnaire
Piloting after Piloting

(Face Validity)

Figure 7.3: Stages of Questionnaire Piloting

7.2.4 Questionnaire Validity

According to Brace (2013); Mark Saunders and Thornhill (2009) a questionnaire is
considered valid if it measures what the researcher intends to measure. Face validity
gives an indication that the questionnaire appears to be valid. Therefore, as a starting
point, a face validation was carried out after developing the questionnaire. After that,
content validation (of logical validity) was conducted with five experts, as explained in
Section 7.2.3 and Figure 7.3. Content validity is another type of validity and is defined
as a judgement of how appropriate the items seem to a panel of reviewers who have
knowledge of the subject matter (Litwin, 1995).

7.2.5 Questionnaire Reliability

Reliability refers to the consistency of a measure. A questionnaire is reliable if it produces
the same or similar results under the same conditions (Field, 2013). Reliability can
be measured in aspects of stability, internal consistency or equivalence. Stability is
usually used to ensure that same results are obtained when used consecutively for two
or more times. In this case, a test-retest method is used. Internal consistency is used
to ensure that all sub-parts of the instrument measure the same characteristic, i.e.,
its homogeneity. Inter-rater equivalence reliability is used when two observers study a
single phenomenon simultaneously (Rattray and Jones, 2007). In the current study, the

stability of the questionnaire’s results was the main concern, so a test-retest method was
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used. Allen and Yen (2001) point out that a short time interval between the two tests
would have the effect of the respondent remembering the answers from the first test,
whereas, with a long time interval, the information given by participants would change,
which would affect the stability of the results.

In order to measure the questionnaire’s reliability, 15 participants agreed to answer the
questionnaire twice with an approximately 15 days’ time interval between the first and
second participation. The scores from the two tests were then compared and calculated
by using the correlation coefficient formula (Pearson), which is used to measure the
degree of relationship between two sets of scores. The resulting reliability score can
range from -1 to 4+1 where zero means there is no relationship; thus, the larger the
absolute value of the reliability score, the stronger the relationship between the sets
(Allen and Yen, 2001). In the current study, the average of reliability scores for the two
tests for the 15 participants were calculated. The results revealed a strong relationship
between the scores which indicates high reliability (Table 7.5).

Table 7.5: Online Questionnaire Test-Retest Reliability Results

Item Mean First Mean Correlation
Time Second Time
1.1 3.53 3.67 0.843
1.2 4.07 4.13 0.984
1.3 4.53 4.53 1
1.4 3.67 3.6 0.969
1.5 2.8 2.87 0.983
1.6 4 4 1
1.7 3.47 3.53 0.981
1.8 3.8 3.87 0.984
1.9 4.2 4.2 1
1.10 4.13 4.2 0.966
1.11 4.67 4.73 0.853
1.12 4.33 4.4 0.915
1.13 4.2 4.27 0.891
1.14 4.13 4.13 1
1.15 3.6 3.67 0.981
1.16 3.93 4.07 0.914
1.17 3.93 3.93 1
1.18 4 4 1
1.19 4.2 4.27 0.943
1.20 3.93 3.93 1
1.21 4 4.07 0.961
1.22 3.73 3.8 0.97
1.23 3.93 3.87 0.946
1.24 4 4 1
1.25 3.93 4.07 0.984
2.1 4.53 4.6 0.953
2.2 3.53 3.67 0.97
2.3 3.73 3.87 0.893
2.4 4.07 4.13 0.975
2.5 4.2 4.27 0.925
2.6 3.93 4 0.972
2.7 3.8 3.87 0.98




Chapter 7 Localisation Process, Online Questionnaire Design and Results

113

Item Mean First Mean Correlation
Time Second Time
2.8 3.93 4.07 0.927
2.9 3.93 4 0.93
2.10 4.27 4.33 0.968
2.11 4.27 4.33 0.932
2.12 3.6 3.73 0.98
2.13 3.73 3.87 0.949
3.1 4.53 4.6 0.942
3.2 4.33 4.4 0.987
3.3 4.6 4.67 0.994
4.1 4.6 4.53 0.918
4.2 3.87 3.87 1
4.3 4.4 4.47 0.939
4.4 4.13 4.13 0.964
4.5 4.2 4.2 1
4.6 4.13 4.07 0.97
4.7 4 4.07 0.983
4.8 4 4.07 0.986
4.9 4.27 4.27 0.955
4.10 3.93 3.87 0.977
5.1 3.47 3.53 0.976
5.2 3.67 3.73 0.985
5.3 4.4 4.47 0.873
6.1 3.53 3.6 0.873
6.2 4.27 4.2 0.954
6.3 3.87 3.93 0.972
6.4 4.47 4.4 0.952
6.5 3.47 3.47 0.961
6.6 4 4.07 0.975
6.7 4.13 4.13 1
6.8 3.8 3.73 0.974
6.9 4.27 4.33 0.935
6.10 4.13 4.2 0.869
6.11 4.07 4.07 1
7.1 4.53 4.53 0.807
7.2 4.13 4.2 0.986
7.3 4 3.93 0.946
7.4 4.67 4.67 1
7.5 4.13 4.2 0.971
7.6 3.93 4 0.982
7.7 4.33 4.4 0.866
7.8 4.4 4.47 0.919
7.9 4.27 4.33 0.932
7.10 4 4.07 0.963
7.11 4.13 4.13 0.915
7.12 4.2 4.2 1
7.13 4 4 1
7.14 4 4.07 0.984
7.15 4.47 4.33 0.902
7.16 4.73 4.67 0.853
7.17 4.47 4.47 0.861
8.1 4.73 4.73 0.659
8.2 4.33 4.47 0.955
8.3 3.6 3.73 0.739
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7.2.6 Ethical Approval

The ethical approval for the questionnaire was obtained from the Ethics Committee
at the University of Southampton (Research Ethics Number 24842). Participants were
provided with a participant information sheet and they were informed that their partic-
ipation was voluntary and could be terminated any time during the study and that all

collected data was anonymous and would be analysed as a group.

7.2.7 Identifying Potential Experts as Participants and Sample Size

As mentioned in the previous phase of this study, a person was considered an expert if:

e they were web developers or designers and had at least one year’s experience in

developing university websites in Saudi Arabia;

e they were Arab researchers in the area of web accessibility with at least one pub-

lished paper in this area of research, or

e they were working with or close to people with special needs, with at least one

year of experience.

Different recommendations for the number of experts have been made; for example,
Lynn (1986) suggests a minimum of three content experts. Other researchers, such as
Gable and Wolf (2012), recommend a panel of five content experts, whereas Grant and
Davis (1997) suggest that the number of content experts can be predicated on the desired
expertise and range of representation of the experts. Therefore, the required expertise

may control the number of experts participating in this study.

7.2.8 Conducting the Questionnaire

After finalising the pilot and acquiring the ethics approval, the questionnaire was carried
out over a period of four month between 20 December 2016 and 20 April 2017. A mixture
of purposeful and snowball sampling techniques was used to recruit the participants. The
purposeful sampling technique is the most common sampling technique (Marshall, 1996).
In this technique, the researcher actively selects the most suitable sample to answer the
research question. In this research, the web developers/designers were sought in the IT
centres or through deanships’ web pages in every Saudi government university website.

Their contact information was used to invite them to participate.

In the snowball sampling technique, the current participants were used to recruit further
participants (Marshall, 1996). This technique was useful in this research in identifying
the experts who were researchers in the field and those who were working with people

with special needs.
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7.2.9 Data Analysis Method Used in the Study

The one sample t-test was used to analyse the results. This helps by comparing the
mean of a sample () with a hypothesised value (©0). The hypothesised mean here,
(10) = 3, indicates ‘Moderately Important’ on the five point Likert-type scale. In other
words, the one sample t-test involves testing the null hypothesis (HO : u = ©0) against
the alternative hypothesis (H1 : u # p0). The following hypotheses were used to test

each item in the questionnaire:

e The null hypothesis (HO0): There is no significant difference between the sample
mean and the population mean; thus, the level of agreement relating to each item

is equal to 3.

e The alternative hypothesis (H1): There is a significant difference between the
sample mean and the population mean; thus, the level of agreement relating to

each item is not equal to 3.

To make such a decision, the statistical significance level («) was set -by convention-
to 0.05 for a 95% confidence level. The Bonferroni correction, as discussed in Section
6.2.1, was used to calculate a new significance level. For the questionnaire, the total

number of tests of significance (the total number of items in the questionnaire) was 85,
a 0.05

ie. Newa = — = —— =~ 0.0006 ~ 0.001. Then:
n 85

e If the p-value for each item is less than or equal to the Newa (0.001), the null
hypothesis (HO) is rejected and the alternative hypothesis (H1) is accepted.

e If the p-value for each item is greater than the Newa (0.001), the alternative
hypothesis (H1) is rejected and the null hypothesis is accepted.

Therefore, a result is described as statistically significant if the null hypothesis is re-
jected and, consequently, the alternative hypothesis is accepted. Conversely, a result
is described as not statistically significant if the alternative hypothesis is rejected and,

consequently, the null hypothesis is accepted.

Appendix J presents the questionnaire results for all the questionnaire items. The results

of the quantitative analysis are discussed in Section 7.3.3.

7.3 Online Questionnaire Results

In this section, the results and data analysis are presented in four parts: data prepa-
ration, through checking missing data and normality prior to the analysis; the sample
description; results from the quantitative analysis, and finally, results from the qualita-

tive analysis.
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7.3.1 Data Preparation for Analysis

To analyse the quantitative data statistically, the experts’ responses to the closed-ended
questions were collected and entered into SPSS software. As a preparation step for
analysis, the data was screened for reverse coding and missing data. No items were
reverse coded and no data was found to be missing. Moreover, the data was proof-
read against the original data in the questionnaires in order to verify that the data was

correctly imported to SPSS.

Before conducting the one sample t-test, the data needed to be examined for normality
(Field, 2013). Normality is the degree to which the distribution of the data corresponds
to a normal distribution (Hair, 2010). Normality can be tested by using graphical and
statistical methods. Graphically, normal refers to a bell-shaped density curve presented
by a histogram (Field, 2013). A symmetrical distribution of the data indicates that
the data distribution is normal (Field, 2013; Pallant, 2016). Normality would be also
represented by a normal probability plot (known as Q-Q plot in SPSS) (Field, 2013).
Statistically, normality can be assessed by the kurtosis and skewness of a distribution
(Field, 2013; Ghasemi and Zahediasl, 2012). Skewness is asymmetry in a statistical
distribution, where the bell-shaped curve appears distorted or skewed either to the
left or to the right. Positive values of skewness mean a pile-up of data on the left of
the distribution, whereas negative values indicate a pile-up on the right (Field, 2013).
Kurtosis is used to measure the peakedness or flatness of a distribution when compared
with a normal distribution. A positive value of kurtosis means a relatively peaked
distribution, whereas a negative value means a relatively flat distribution (Hair, 2010).
The values of skewness and kurtosis should be zero in a normal distribution. The further
the value is from zero, the more likely it is that the data are not normally distributed
(Field, 2013).

The values of skewness (S) and kurtosis (K) and their respective standard errors (SE)
-produced by SPSS- are used to calculate Z scores, as follows (Field, 2013):

S K
ZSkewness = and ZKurtosis =
SESkewness SEKurtosis

This allows a simple rule of thumb to be applied. If the result is in the range of -1.96 to
+1.96, it suggests that the sample data are normal with respect to that statistic. This
approach was followed in this research; the results showed that, although some of the
collected data from the questionnaire were somewhat skewed, almost all of them were
still in the range of -1.96 and +1.96.
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7.3.2 Sample Description

The total number of responses to the questionnaire was 60. Table 7.6 shows the number
of participants, based on the nature of their expertise. Approximately half of the partic-
ipants were university web developers, followed by web accessibility researchers (20%)
and experts working with people with special needs (18.33%). Interestingly, 11.67% of
participants had joint expertise as web developers and web accessibility researchers and
one participant was a web accessibility researcher and worked with people with special

needs.

Table 7.6: Number of Participants by Type of Expertise

Nature of Expertise No. of Percentage
Experts

Saudi university web developer or designer 29 48.33%

Researcher in the area of web accessibility 12 20%
Working with or close to people with special needs 11 18.33%
Saudi university web developer or designer AND Researcher in the area 7 11.67%

of web accessibility
Researcher in the area of web accessibility AND Working with or close 1 1.67%
to people with special needs
TOTAL 60 100%

As Table 7.7 shows, the experience of participating web developers ranged from those
with experience between 2 years and less than 5 years (around 53%), followed by those
with more than 10 years of experience. The experience of participating experts who
were working with people with special needs ranged from those with experience between
1 year and less than 2 years (33.33%), followed by those with experience between 2 years
and less than 5 years and those with experience between 5 years and less than 10 years

(at 25% each). In addition, none of the participating experts in both categories have

experience less than one year.

Table 7.7: Years of Experience of Participating Web Developers and Experts

Working with People with Special Needs

Web Developers Experts who Work with
Years of Experience People with Special Needs
Frequency Percentage Frequency Percentage
Less than a year 0 0% 0 0%
From one year to less than two years 5 13.89% 4 33.33%
From two years to less than five years 19 52.78% 3 25%
From five years to less than ten years 4 11.11% 3 25%
Ten years or more 8 22.22% 2 16.67%
TOTAL 36 100% 12 100%

Web developers were asked about the university at which they work. The results in
Table 7.8 show that the majority, 63.89%, are from 11 newly emerging universities and

the remainder (36.11%) from 6 long-established universities. This would be possibly
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explained by the fact that there are only 7 long-established universities in Saudi Arabia,

whereas the number of newly-emerging universities is more than twice this number.

Table 7.8: Participating Web Developers and their Universities

University Type No. of No. of Web Percentage of
Universities Developers ‘Web Developers
Long-established universities 6 13 36.11%
Newly emerging universities 11 23 63.89%
TOTAL 17 36 100%

Experts who work with people with special needs were asked about the type of disability

of those people. Table 7.9 shows the responses to this questions.

Table 7.9: Type of Disability of People the Participating Experts had been
Working with

Type of Disability No. of Percentage
Experts
Visual disabilities including blindness colour blindness and low vision. 3 25%
Auditory disabilities such as deafness or a hearing impairment. 3 25%
Cognitive disabilities or learning disabilities. 2 16.67%
Motor disabilities. 1 8.33%
Progressive disabilities due to ageing including gradual decrease in some 3 25%
abilities such as vision or hearing.
Other 0 0%
TOTAL 12 100%

The second category of experts (researchers) were asked about their publications. Ta-
ble 7.10 shows that half of them had published two papers in the area web accessibility,
followed by 30% who had published between 3 and 5 papers. The remaining 20% had
published one paper only.

Table 7.10: Participating Researchers and their Publications

Number of Published Papers No. of Percentage
Researchers

None 0 0%

One paper 4 20%

Two papers 10 50%

Between 3 and 5 papers 6 30%
Between 6 and 8 papers 0 0%
More than 8 papers 0 0%

TOTAL 20 100%

In addition, 55% of the participating researchers indicated they were interested in web
accessibility in general, whereas 45% of them focused on web accessibility for Arabic

users.
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7.3.3 Results from the Quantitative Analysis

Based on the results of the one sample t-test presented in Table 7.11 below, overall all

questionnaire items except two appear to be statistically significant. The items that are

statistically insignificant are Items 1.5 and 5.1. These items were supported by the

experts and their means are higher than 3. Item 1.5 was also supported by previous
studies (Al-Wabil et al., 2006; AlRowais et al., 2013), as was Item 5.1 (Khanum et al.,
2012; Marcus and Hamoodi, 2009). Therefore the two items were kept.

Table 7.11: T-test Results for the Questionnaire

Section Item Item Mean P- Statistically
No Value Signifi-
cant?
1.1 The language and its direction of any Arabic web 3.38 < 0.001 Yes
page are specified in the web page code.
1.2 The language of any non-Arabic text in an Arabic 4.05 < 0.001 Yes
Language . . . . .
web page and its direction are specified in the web

page code.

1.3 There is a consistency in the direction between data 4.30 < 0.001 Yes

entry (writing) and data display (reading).
1.4 Partial diacritics are provided in any web page as a 3.65 < 0.001 Yes
default.
1.5 There are options for users for full diacritics and no 3.43 0.004 No
diacritics in any web page.
1.6 Partial or full diacritics are provided to differentiate 3.95 < 0.001 Yes
between homograph words.
1.7 General language is used where possible. 3.53 < 0.001 Yes
1.8 When it is needed, partial or full diacritics are used 3.63 < 0.001 Yes
to differentiate between genders.
1.9 Font size is at least 16 point for the text and 20 point 3.93 < 0.001 Yes
for the headings.

1.10 Fonts are clear and readable. 4.40 < 0.001 Yes

1.11 Spaces between words are clear and readable. 4.27 < 0.001 Yes

1.12 Bold or a combination of bold and colour is applied 4.03 < 0.001 Yes

to emphasise the text.

1.13 Arabic text is either right justified (better) or fully 3.92 < 0.001 Yes
justified.

1.14 NO sentence exceeds 20 words and NO paragraph 3.78 < 0.001 Yes

exceeds b sentences.
1.15 | Readable Modern Standard Arabic with common and 4.07 < 0.001 Yes
simple words is used.
1.16 Other readable and understandable alternatives for 3.83 < 0.001 Yes
advanced or not readable content are provided.

1.17 Arabic-Indic Numbers are used in Arabic context. 3.68 < 0.001 Yes

1.18 Positive and negative signs are at the right of the 3.95 < 0.001 Yes
number.

1.19 Percentage sign is at the left of the number. 3.92 < 0.001 Yes

1.20 Decimal separator is (,) 3.83 | <0.001 Yes

1.21 Thousand separators are not used in Arabic most of 3.42 < 0.001 Yes
the time.

1.22 There is no use of abbreviations or acronyms. 3.77 < 0.001 Yes
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Section Item Item Mean P- Statistically
No Value Signifi-
cant?
Language | 1.23 When abbreviations are used, they could be 1) 3.72 < 0.001 Yes
Arabic abbreviations: 1.a) There are spaces between
the letters in initials, and/or there are full stops
between the letters in initials. OR 1.b) The
expansion form of the abbreviation is available. 2)
Borrowed abbreviations from other languages: 2.a)
Untranslated: Acronyms are written and pronounced
in Arabic as they are in the other languages.
Explanations of the untranslated abbreviations may
be provided. OR 2.b) Translated: Arabic
pronunciation of the abbreviation and/or its
expansion are available.
1.24 When abbreviations are used, expansions or 3.85 < 0.001 Yes
explanations are available: a) at the first occurrence
if there is one meaning through the web page, or b)
Every time if there is more than one meaning.
1.25 Line spacing is at least 2 spaces within paragraphs, 3.85 < 0.001 Yes
and paragraph spacing is at least 1.5 times larger
than the line spacing.
2.1 Hijri calendar is used, but in the case that Gregorian 3.97 < 0.001 Yes
is used, Hijri calendar is provided as well.
Data 2.2 Long date format is used. 3.57 < 0.001 Yes
Format 2.3 | When short date format is used, the separator is (/). 3.58 | < 0.001 Yes
2.4 Time is mostly in 12-hour format with AM and PM. 3.80 < 0.001 Yes
24-hour format is rarely used.
2.5 Time separator is (:). 3.88 | < 0.001 Yes
2.6 For currency, Saudi Riyals is used as a long or short 3.58 < 0.001 Yes
format.
2.7 The currency is located at the left of the number. 3.73 < 0.001 Yes
2.8 When other currencies are used, the equivalent value 3.83 < 0.001 Yes
in Saudi Riyal is presented.
2.9 When postal code is used, it is a 5-digit number. 3.85 < 0.001 Yes
2.10 When phone numbers are used, the format is +966 3.97 < 0.001 Yes
2-digit Area Code XXX XXXX for land line and
4966 5XXX XXXXX for mobile phone.
2.11 When names are used, first name, father’s, 4.02 < 0.001 Yes
grandfather’s and family names are the accepted and
understood name format.
2.12 | Middle initial, middle or maiden names are not used. 3.62 < 0.001 Yes
2.13 For measurement format, metric system is used. 3.85 < 0.001 Yes
Symbols 3.1 Symbols and icons are understood by target users. 4.28 < 0.001 Yes
3.2 Symbols and icons are inoffensive and acceptable to 4.27 < 0.001 Yes
and Icons
target users.
3.3 Symbols and icons are appropriate to the content. 4.30 < 0.001 Yes
4.1 Multimedia elements are appropriate to the culture 4.37 < 0.001 Yes
and to the university websites.
X L 4.2 All multimedia incorporating music that is presented 3.80 < 0.001 Yes
Multimedia| . . . L
to the user provide a hint that there is music in the
multimedia and/or another version without music.
4.3 A maximum number of three multimedia elements 4.08 < 0.001 Yes
are presented to the user in any web page AND the
total size of the web page including its multimedia
elements is suitable to the internet speed in the
country of its target users.
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Section Item Item Mean P- Statistically
No Value Signifi-
cant?
4.4 All non-text content that is presented to the user has 4.13 < 0.001 Yes
a descriptive text alternative that serves the
equivalent purpose.
4.5 A descriptive text transcript is provided for recorded 4.28 < 0.001 Yes
web-based audio.
Multimedia| 4.6 Text or audio description is provided for recorded 4.27 < 0.001 Yes
web-based video-only.
4.7 Synchronized captions are provided for recorded, 4.22 < 0.001 Yes
web-based video.
4.8 A descriptive text transcript OR audio description is 4.20 < 0.001 Yes
provided for recorded web-based video.
4.9 A mechanism is provided to stop, pause, mute, or 4.27 < 0.001 Yes
adjust volume for audio that automatically plays on
a page for more than 3 seconds.
4.10 No page content flashes more than 3 times per 4.07 < 0.001 Yes
second unless that flashing content is sufficiently
small and the flashes are of low contrast and do not
contain too much red.
5.1 Masculine colours such as blue, green and grey are 3.15 0.327 No
Colours used and feminine colours such as pink are avoided.
5.2 The colours of the website stem from the university’s 3.55 < 0.001 Yes
logo, or the surrounding environment, for example,
the colours of the desert, or the national flag.
5.3 Colour is not used as the sole method of conveying 4.02 < 0.001 Yes
content or distinguishing visual elements.
6.1 The orientation of any web page is right to left. 3.40 < 0.001 Yes
Layout 6.2 University logo is at the top right corner. 3.90 < 0.001 Yes
6.3 The banner is at the top of the web page. 3.75 < 0.001 Yes
6.4 The menu is at the top and/or right of the web page. 4.03 < 0.001 Yes
6.5 The date is available at the top left of the web page. 3.38 < 0.001 Yes
6.6 Search box is available at the top left of the web page. 3.75 < 0.001 Yes
6.7 A link to the English version is at the top left of the 3.83 < 0.001 Yes
web page.
6.8 Contact information, social media links and 3.80 < 0.001 Yes
copyrights are at the bottom of the web page.
6.9 Content information, structure, and relationships 4.07 < 0.001 Yes
conveyed through presentation can be determined
through the web page code or are available in text.
6.10 ‘When the sequence in which content is presented 3.98 < 0.001 Yes
affects its meaning, a correct reading sequence for the
content can be determined in the web page’s code.
6.11 Instructions given to understand and operate the 3.83 < 0.001 Yes
content do not only rely upon sensory characteristics
of components such as shape, size, visual location,
orientation or sound.
7.1 Navigation elements are displayed consistently 4.25 < 0.001 Yes
Navigation throughout the website.
7.2 Arabic language is used through the Arabic website 4.02 < 0.001 Yes
including log in pages, error messages or CAPTCHA.
7.3 More than one way to skip unwanted content. 4.13 < 0.001 Yes
7.4 | Information is provided for users about their location. 4.20 < 0.001 Yes
7.5 Help is provided for users when they need it. 4.22 < 0.001 Yes
7.6 All page functionality is available using the 4.15 < 0.001 Yes
keyboard, unless the functionality cannot be
accomplished in any known way using a keyboard
(e.g., free hand drawing).
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Section Item Item Mean P- Statistically
No Value Signifi-
cant?
7.7 Keyboard focus is never locked or trapped at one 4.20 < 0.001 Yes

particular page element. The user can navigate to
and from all navigable page elements using only a
keyboard.

7.8 If a page or application has a time limit, the user is 4.27 < 0.001 Yes
given options to turn off, adjust, or extend that time
limit. This is not a requirement for real-time events
(e.g., an auction), where the time limit is absolutely

required, or if the time limit is longer than 20 hours.

Navigation | 7.9 Automatically moving, blinking, or scrolling content 4.12 < 0.001 Yes
that lasts longer than 5 seconds can be paused,
stopped, or hidden by the user.

7.10 Automatically updating content can be paused, 4.07 < 0.001 Yes

stopped, or hidden by the user or the user can

manually control the timing of the updates.

7.11 | The web page has a descriptive and informative page 4.10 < 0.001 Yes
title.
7.12 The navigation order of links, form elements, etc. is 4.08 < 0.001 Yes

logical and intuitive even if they are navigated using
the keyboard.

7.13 | The purpose of each link can be determined from the 3.97 < 0.001 Yes

link text alone, or from the link text and its context.

7.14 When a page element receives focus, it does not 4.02 < 0.001 Yes
result in a substantial change to the page, the
spawning of a pop-up window, an additional change
of keyboard focus, or any other change that could

confuse or disorient the user.

7.15 When a user inputs information or interacts with a 4.23 < 0.001 Yes
control, it does not result in a substantial change to
the page, the spawning of a pop-up window, an
additional change of keyboard focus, or any other
change that could confuse or disorient the user unless

the user is informed of the change ahead of time.

7.16 The error in user input is clearly identified; user is 4.37 < 0.001 Yes
allowed to easily fix the error and resubmit the form.
7.17 | Labels, cues, and instructions for required user input 4.22 < 0.001 Yes
are provided.
General 8.1 Web page code validation and parsing according to 4.23 < 0.001 Yes
specification are implemented with no errors.
8.2 Web page code is created in a way that supports 4.20 < 0.001 Yes
accessibility and assistive technology.
8.3 The web content is usable for target users. 3.38 < 0.001 Yes

In order to specify the best font in terms of readability, all the participants who agreed
on the importance of Item 1.10 were asked about the best font for Arabic, from their
point of view. The participants were provided with the same text with different font

types as Figure 7.4 shows.
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Figure 7.4: Examples for Different Font Types

Times New Roman received the highest percentage (36.78%), followed by Arial (around

23%), as illustrated in Figure 7.5. Two font types were suggested by participants who
selected Other Font Types. They are Naskh and Droid Arabic Kufi.
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Percentages of Font Types based on their Clarity and Readability

Similarly, to specify the best spacing between words, all the participants who agreed on

the importance of Item 1.11 were asked about the word spacing that would provide

more readability for Arabic script, from their point of view. According to Bear (2017),

the normal blank space between words, created by pressing the space bar, is around 1/4

the size of an em = 0.25em. An em is a measurement unit in the field of typography,

equal to the currently specified point size. For instance, one em in a 12-point font is 12

points. The participants were provided with the same text with different word spacing

as seen in Figure 7.6:
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Figure 7.6: Examples for Different Word Spacing

The text with word spacing of 0.40em, which is more than 1.5 times larger than the

default spacing, received the highest percentage (53.3%), followed by the text with

0.30em spacing (around 20%), as illustrated in Figure 7.7.

B0%
53.30%
50%
4%
30%
20.00%
20%
_—
10.00% 1L.70%
10% . I 5.00%
]
Default (0.25em) (0.30em) (0.40em) Double spacing Marethan
{0 50em) double

Figure 7.7: Percentages of Word Spacing based on their Clarity and Readability

7.3.4 Results from the Qualitative Analysis

This section presents the qualitative analysis of participants’ responses to the open-ended

questions. The open-ended questions were intended to provide feedback or suggestions

about the success criteria at the end of each section. However, only a few participants

gave feedback and mostly it was confirmation and repetition of what was already in their

questionnaire answers. No one provided any comments in the sections on Data Format,

Colours, Layout, Navigation and General. The details of the feedback given in the other

sections are as follows:

e Language: One of the web developers commented that language editors are re-
sponsible of checking and reviewing the language before being published on their
website. Another one pointed out that some universities buy special fonts and use

them on their websites.
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e Symbols and Icons: One participant commented that the order of icons in
the icon bar in a website sometimes differs from page to page, which may cause
confusion to the website users. The issue of consistency was investigated in Section

Navigation in the questionnaire, Item 7.1.

e Multimedia: One participant commented that usually government websites do
not pay attention to text alternatives for non-text elements. Another participant
commented that the home pages of university website are usually full of multimedia
and this should be reduced.

7.4 Chapter Summary

This chapter has presented a complete description of the localisation process, online
questionnaire design, analysis, and results of the second phase of this research. It has
explained the process of localising web content accessibility guidelines for university
websites in Saudi Arabia as comprising four stages. Stage One proposed guidelines and
SCs when applying the framework FLWCAG. Stage T'wo classified the outcomes of Stage
One into: guidelines and SCs that were entirely new, and those that either made changes
to or were equivalent to those in WCAG 2.0. There were 20 new guidelines and 45 new
SCs and nine guidelines and 11 SCs involved changes to WCAG 2.0, while only four
SCs were already in WCAG 2.0. In Stage Three, WCAG 2.0 Level A were categorised
according to the cultural markers, and Stage Four merged the outcomes from Stages
One and Three.

The design of an online questionnaire for the experts to review the outcome from the
localisation process was then described, and its validation through informal and dynamic
pilots. The translation of the questionnaire into Arabic, following procedures suggested
in the literature, was also explained. After that, the process of gaining permission
from the University of Southampton Ethics Committee and the participant information
provided with the questionnaire were described. The calculation of reliability scores to
make sure the questionnaire was reliable was also explained. Besides the demographic
questions regarding the experience of participants, a total of 85 closed questions were
designed to cover all SCs resulted from the localisation process. In addition, there were

eight open questions to the participants to comment and provide feedback.

After conducting the questionnaire, the total number of responses to the questionnaire
was 60. Approximately half of the participants were university web developers, followed
by web accessibility researchers (20%) and then experts who worked with people with
special needs (18.33%). Moreover, it was found that some participants (11.67%) had
joint expertise both as web developers and web accessibility researchers and one partic-
ipant as a web accessibility researcher and worked with people with special needs. The

importance of all the SCs was confirmed after analysing the questionnaire results by a
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one sample t-test, including the statistical significance of their results. No modifications
were made to the SCs based on analysis of the qualitative data resulting from the open
questions. The reviewed SCs will be used to develop a checklist that could help web

developers in Saudi universities in their work, as explained in the next chapter.



Chapter 8

Proposed Checklist (Wosool),

Interview Design and Results

Chapter 7 presented the localisation process of accessibility guidelines and success cri-
teria (SCs). It also discussed the review procedure for these guidelines conducted with
experts and the results of the process. This chapter explains how the reviewed localised
success criteria were used to develop a checklist that could help Arab web developers
to evaluate the accessibility of their university websites. Interviews were then designed
with the aim of gaining the opinions, thoughts and attitudes of web developers towards
the proposed checklist and how it could be improved to suit them. This chapter presents

the design, analysis and results of the interviews.

8.1 Checklist Development

Based on the proposed framework (FLWCAG) (Chapter 6) and the outcome of applying
it, localised guidelines and SCs (Chapter 7), a checklist was developed in order to provide
support to Arab web developers in evaluating and improving the accessibility of their
websites. The checklist was developed in a stepwise approach, as illustrated in Figure 8.1.

I called this checklist (Wosool) which means access in Arabic.

127



Chapter 8 Proposed Checklist (Wosool), Interview Design and Results

128

§59001J Yuewdo[oAd(] ISI[YI9Y) YL, :1'8 9InJIg

suolonJIsul pue
uoneiuasaad sinsai Ajoads g

~ziasn y=disy soy
585N 182IE] J0J 3581 Ajgesn) S|QESN 51 IUSIUCI gIM BY| ER [LIENED)

H SRR E

“sElsgam AJsIEAIUN 3151 O3
PuE 3umyna Sy o3 Meudosdde
BUE SIUSWE|E BIPBWILININ T ¢ EIpSLUN|A

“s13sn 1p5iE)
0} 2|gEIHSI0E PUE SAISUSIOUL

34e SUOTI pUE SjoquAs “ZTE 1Bl
e3eQ
‘54350 328481 Ag poojsiEpun Suo3|
BJE SUO31 PUE SjogquAs “T°E puespqwie L e sFenSue]

sated sanelg
/N Fwog uj =% AsoZaae) win FWog up AsoZ=ey
L ) L
- T

sway sgadojaazp o) sasundsay

swall 5, dasn 01 sasucdsay

*SWial 151joayo s 495N 0 ‘SIS 3sIP2Yy?2 s 1adojansp
sasuodsal Ajausp] gz o0} sasuodsaa Ajuap) "1z

'42En Aq pReniEa3

~zsasn 138 Ag pooisiapun swompee |00 | o

3UB SUOD) PUE SIOQWAS TE, s|joguidg
1BWI0Y
LT Jewiog JELIIOS

SR 1 7 1 (et | TR

.................. s2q E18g
i st a25endue] ot aEenfue T =EEnZuE]
'sWwiayl 5,495N pue swisyl s Jadojanap swiay 1s1ppPay> '575 pasijedo]
o1ul swiay Isipjeaya Ajissepd ' 03 535 HaAuo) 'T pPamalnad Yyum LIels



Chapter 8 Proposed Checklist (Wosool), Interview Design and Results 129

The checklist was developed in the following steps:

1. The development process started with the localised reviewed success criteria pre-
sented in Table 7.11. These success criteria were converted to checklist items un-
der the same categories: Language, Data Format, Symbols and Icons, Multimedia,

Colours, Layout, Navigation and General.

2. Although this checklist was constructed with developers in mind, users participate
in the website evaluation. This was reflected in a number of items that could not

be evaluated by developers. These items were:

Item 3.1. Symbols and icons are understood by target users.

Item 3.2. Symbols and icons are inoffensive and acceptable to target users.

Item 4.1. Multimedia elements are appropriate to the culture and to the university
websites.

Item 8.3. The web content is usable for target users.

The users’ items were highlighted by an asterisk (*). After that, the responses for

all items were identified as follows:

(a) Responses to developer’s items were identified to be: Yes, No, In Some
Places and Not Applicable (N/A). They also were given a space to com-

ment on each item.

(b) Responses to user’s items -except the last one (Item 8.3)- were identified to
be: Yes, No, In Some Places and Not Applicable (N/A). They also

were given a space to comment on each item.

To evaluate Item 8.3, usability testing had to be conducted with target users.
In this regard, users were asked to grade the usability of the websites us-
ing the System Usability Scale (SUS) (Brooke et al., 1996). This scale was
chosen because it is a very easy scale to administer to participants, can be
used on small sample sizes with reliable results and is valid which means it
can effectively differentiate between usable and unusable websites (Sauro and
Lewis, 2011; Tullis and Stetson, 2004). It was adapted by replacing the word
“system” in every question with website. Each question is a statement and a
rating on a five-point scale of Strongly Disagree to Strongly Agree, as follows:
(Brooke et al., 1996)

(1) I think that I would like to use this website frequently.

(2) I found the website unnecessarily complez.

(3) I thought the website was easy to use.

(4) I think that I would need the support of a technical person to be able to
use this website.

(5) I found the various functions in this website were well integrated.

(6) I thought there was too much inconsistency in this website.



130

Chapter 8 Proposed Checklist (Wosool), Interview Design and Results

(7) I would imagine that most people would learn to use this website very
quickly.

(8) I found the website very cumbersome to use.

(9) I felt very confident using the website.

(10) I needed to learn a lot of things before I could get going with this website.

3. The following were then specified:

(a)

(b)

The presentation of the results from developer’s evaluation and user’s evalu-

ation, and

How to use these results.

For the developer’s evaluation, any item ticked as NO, indicates there is a need

for improvements.

For the user’s evaluation,

(a)

For items: 3.1, 3.2 and 4.1: the percentage has to be Zero in (In Some
Places) and (No) for all participating users. In the case that they are greater
than Zero, this means these items were violated and there is a need for an

improvement.

As suggested by Brooke et al. (1996); Sauro and Lewis (2012), results of re-
sponses to Item 8.3 are calculated as follows (Figure 8.2):

Users will have ranked each of the 10 survey statements from 1 (Strongly
Disagree) to 5 (Strongly Agree). Then, for odd statements: subtract 1 from
the user response and for even-numbered statements: subtract the user re-
sponses from 5. This scales all values from 0 to 4 (with four being the most
positive response). The converted responses for each user will be added up
and that total will be multiplied by 2.5. This converts the range of possible
values from 0 to 100 instead of from 0 to 40.

The average score for all participating users will be calculated. The descrip-

tion of the average score will be one of the following:
e 80.3 or higher: A, people love the website and will recommend it to their
friends.
e 68 or thereabouts: C, good but could improve.

e 51 or under: F, make usability your priority now and fix this fast.

4. Prior to using the checklist, it is important for the developer to specify the web

browser and assistive technology used in the evaluation.

The checklist is available in Appendix K.1.

5. In order to be used by Arab developers, the checklist was translated into Arabic

using the procedure described in Section 7.2.2 in Chapter 7. The Arabic version

of the checklist is available in Appendix K.2.
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Response (Number
between 1 and 5)

“ | think that | would like to use this website frequently. (Response)-1

H I found the website unnecessarily complex. 5-(Response)
H I thought the website was easy to use. (Response)-1

I think that | would need the support of a technical person to be 5-(Response)
able to use this website.

| found the various functions in this website were well integrated. (Response)-1
| thought there was too much inconsistency in this website. 5-(Response)
/| | would imagine that most people would learn to use this website (Response)-1
very quickly.
| found the website very cumbersome to use. 5-(Response)
| felt very confident using the website. (Response)-1
| needed to learn a lot of things before | could get going with this 5-(Response)
website.

TOTAL:

Figure 8.2: Calculation of Usability Test (Item 8.3)

The checklist (Wosool) developed above was then reviewed by interviewing Arab web

developers as explained in the next section.

8.2 Interview Design

The interview was designed as a semi-structured interview. As pointed out in the lit-
erature, semi-structured interviews are widely used and popular than the other types.
In addition, the interviewees have the opportunity to talk and express their viewpoints
openly (Lazar et al., 2010; Preece et al., 2001).

8.2.1 Sample Size

As discussed previously in Chapter 6, one way to determine the sample size in qualitative
research can be by seeking recommendations from qualitative methodologists (Marshall
et al., 2013). For example, Kuzel (1992) suggests a sample size between six to eight , and
Morse (2000) suggests a size between six and ten. Another way, suggested by Marshall
et al. (2013), is by linking the sample size to the concept of data saturation. Atran
et al. (2005) estimated that a minimum of ten participants is needed to show consensus,
while Guest et al. (2006) argue that a sample size of six could be sufficient if there is
a homogeneity among the participants in the sample. In the present study, saturation
was reached after interviewing ten participants; however, five more participants were
recruited in order to explore the data in more depth and confirm that saturation had

been reached.
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A purposeful sampling technique, which is common in qualitative research (Marshall,
1996), was used to recruit participants. In this technique, the researcher actively selects
specific participants who have characteristics relevant to the study and who would be
most informative. In this phase of the study, the web developers were sought in the IT
centres or through deanships’ web pages in every Saudi government university website.

Their contact information was used to invite them to participate.

8.2.2 Interview Questions

The interview questions were mainly aimed to discuss how Arab developers evaluate

their websites and obtain their opinions on the proposed checklist, as Table 8.1 shows.

Table 8.1: Second Interview’s Questions

Closed Questions

1. What is the university you work at?

2. For how many years have you been working as a web developer?

Open-Ended Questions

3. What do you usually evaluate in your website before being published and How?
4. What do you think about the proposed checklist (Wosool)?
. Do you suggest any modifications to this checklist?
Closed-Ended Questions No Somewhat | Yes
. Do you think the items in the checklist (Wosool) are easy to understand?

ot

. Do you think the checklist (Wosool) is easy to use?

. Do you think using the checklist (Wosool) would save your time?

O©|00| 3|

. Do you think using the checklist (Wosool) would enhance the accessibility

of Arabic web content?

10. Do you think using the checklist (Wosool) would enhance the usability of

Arabic web content?

Then, the questions were translated into Arabic using the same procedure described in
Chapter 6 (Section 6.1.3). The Arabic version of the interview questions are available

in Appendix L.

8.2.3 Interview Pilot

Interview questions were checked with three researchers from the Web and Internet
Science Group at the University of Southampton. Improvements to the wording of the
questions were made after the pilot and before starting the actual interviews with the

participants.

8.2.4 Interview Procedure

Participants were invited to participate by email. Arabic versions of the participant

information sheet and consent form (see Appendix M.2 and N.2) were attached, along
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with the purpose of the interview. A total of 15 web developers responded by agreeing to
participate and informed me of their preferred form of communication. The interviews
were conducted face-to-face or over the phone, according to the availability and location
of each expert. They gave their consent prior to the interview by signing the consent
form and participant information sheet, or by replying with a written consent via email.

All participants were assigned a code to preserve anonymity.

Table 8.2 shows the participating web developers, interview methods, universities where
they worked and experience. As can be seen, the length of experience of the participating
developers ranged between 2 and 13 years and 60% of them were working at newly
emerging universities. In each interview, the expert was given a brief explanation of
the checklist and how to use it. After that, the questions were asked and the responses

audio-recorded by the researcher, after obtaining permission.

Table 8.2: Web Developers, Interview Methods, Universities they Were Working
at and Experience

‘Web Method of University Type of Experience
Developer ID Interview University
WD1 Face to face University A Long-established 3 Years
university
WD2 Face to face University B Long-established 4 Years
university
WD3 Telephone University B Long-established 3 Years
call university
WD4 Telephone University C Newly emerging 7 Years
call university
WD5 Telephone University D Long-established 6 Years
call university
WD6 Telephone University E Newly emerging 6 Years
call university
WD7 Telephone University F Newly emerging 4 Years
call university
WD8 Telephone University G Newly emerging 10 Years
call university
WD9 Face to face University A Long-established 2 Years
university
WD10 Telephone University H Newly emerging 11 Years
call university
WD11 Telephone University A Long-established 13 Years
call university
WD12 Telephone University I Newly emerging 3 Years
call university
WD13 Telephone University F Newly emerging 4 Years
call university
WD14 Telephone University F Newly emerging 4 Years
call university
WD15 Telephone University G Newly emerging 6 Years
call university
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8.2.5 Ethics Approval

The ethics approval of the interviews was obtained from the Ethics Committee at the
University of Southampton (Research Ethics Number: 26389). No personal data was
collected in the expert reviews and all collected information was anonymised: as seen in
Table 8.2, the developers were assigned the codes WD1 to WD15.

8.2.6 Data Collection and Analysis

All the interviews were conducted in Arabic and audio recorded. The data needed to
be transcribed into written format in order to conduct the analysis (Braun and Clarke,
2006). Although the transcription process seems to be time-consuming and frustrating,
it is recommended that researchers transcribe the interviews themselves in order to fa-
miliarise themselves with the data (Riessman, 1993). Moreover, it has been suggested
that it is a key step prior to any qualitative analysis, as it is considered an interpre-
tative act where meanings are drawn out, not simply a mechanical act of transforming
spoken words into a written format (Bird, 2005). Afterwards, the transcripts were trans-
lated from Arabic to English. Arabic native-speaking researchers at the University of
Southampton were able to confirm the accuracy of the translated transcripts. After the
transcription phase had been completed, all transcripts were saved into NVivo'. NVivo
is a software tool used to manage and understand textual data, and allow for in-depth

analysis.

8.3 Interview Results

This section discusses the results of the developers’ interviews. The results of the qual-
itative analysis of the open questions are discussed first, followed by those of the quan-

titative analysis of responses to the closed questions.

8.3.1 Results for Open-Ended Questions

Question 3 was concerned about the evaluation of Saudi Arabian university websites.
Developers were asked about what they evaluate in their websites and how. Due to the
rich responses to this question, thematic analysis was used. Six steps were followed, as

suggested by Braun and Clarke (2006). These steps are:

1. Familiarisation with data, typically by transcription;

2. Generating initial codes;

"http://www.gsrinternational.com/what-is-nvivo
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3. Searching for themes among codes;
4. Reviewing themes;
5. Defining and naming themes;

6. Producing the final report.

After the thematic analysis had been completed, a thematic network analysis was em-
ployed to better illustrate and visualise the data. Thematic network analysis is a way
of organising a thematic analysis of qualitative data (Attride-Stirling, 2001). Generally,
it has three types of nodes (Attride-Stirling, 2001):

e The lowest-order premises (Basic Themes),
e Categories of basic themes grouped together (Organising Themes), and

e Super-ordinate themes encapsulating the whole text (Global Themes).

Three organising themes were obtained from the thematic analysis. Each theme will
be explained and examples provided in the following subsections. The themes are also

presented in Figure 8.3.

Types of Evaluation/Test:

The organising themes addresses the types of evaluation that have been conducted in
Saudi universities websites as explained by their developers. Its underlying basic themes

include the following;:

o Compatibility Test: Developers explained that they tested the website on different
devices including smart phones, desktops and tablets, and on different popular

browsers -in Saudi Arabia- such as: Google Chrome, Safari, MS Internet Explorer.

e Usability Test: Developers who had experience in conducting usability tests in
their university explained that the test involves tasks and then post-survey. One

developer stated that on top of that, thy also conducted interviews with users.

e Online User’s Survey: A number of developers mentioned that universities ob-

tained user’s feedback regarding their websites through online surveys.

e Code Testing: Developers mentioned that testing codes and using debugging tools

was the most important test.

e Fualuation of Website’s Appearance: This theme encapsulated the evaluation of
the web page’s appearance. Developers prioritised that aspect depending on the
type of web page. They gave the high priority to the main page, followed by service

pages, information pages and faculty members’ pages.
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Evaluators:

This theme includes types of evaluators who evaluate Saudi university’s websites as

explained by the interviewed developers. They are as follows:

e One developer: for pages that have lower priority, such as information pages.

o Discussion with a group of developers: for high importance pages such as the main
page.
e Users: the whole website, especially service pages.

2

o Yesser E-Government Programme”: as mentioned by developers, sometimes uni-

versities apply to the Yesser programme for the website’s evaluation, then results

and recommendations are sent back to the universities.

Evaluation Criteria:

o Common Sense: Developers admitted that they judge web pages by how they feel

about them.

e University’s Local Recommendations: Developers mentioned that these recommen-

dations are very abstract and lack details.

e Yesser Recommendations Developers explained that sometimes the local and Yesser

recommendations (2006a) contradict each other, which confuses the developers.

o Comparison with Other International and Local Universitys Websites: Developers
stated that their bosses asked them to compare their pages with other local or

international universities.

The following table shows examples for each of the organising themes described above.

Table 8.3: Examples for the Themes

Theme Example
Type of Developer WD2:
Evaluation

“We usually test the usability of our websites in our labs. We ask
students to volunteer and we give them a number of tasks to do, when
they finish we ask them to answer a survey about their experience with the

website and how usable it was.”
Developer WD11:

“The first and important thing I usually do is testing and validating the

code I wrote.”

*http://www.yesser.gov.sa
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Theme

Example

Evaluators

Developer WD15:

“Sometimes, if the page has higher priority like the main page, we con-
duct the evaluation by discussing it with the other developers in our devel-
opment team. If the web page has lower priority like information page, one
developer would be enough to evaluate.”

Developer WDT:

“From my point of view, users and their opinions are very important
to improve our website. We usually conduct usability test by asking users
(students and university staff) to perform a number of tasks, then complete
a usability survey. We also conduct one-to-one interviews to allow them to
express their feelings and experience.”

Evaluation
Criteria

Developer WD1:

“I tend to evaluate how the website looks. It is look and feel, and com-
mon sense evaluation. My experience allows me to judge any website once
I look at it.”

Developer WD3:

“My boss always asks us to compare our website with other high quality

local and international university websites, and copy them.”
Developer WD14:

“In our universily, we have local recommendations but they are broad.

When we develop, we bear in mind these recommendations.”
Developer WD4:

“We follow Yasser recommendations and our local recommendations,
however, we feel confused as there are contradictions in some of these rec-
ommendations.”
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Question 4 asked the developers what they thought about the checklist and allowed them
to express their opinions on it. Almost all interviewed developers commented that the
checklist was comprehensive and it covered several important aspects. Other thoughts

from the developers are listed in Table 8.4.

Table 8.4: Developers’ Thoughts about the Proposed Checklist

Thought Developers Example
Comprehensive WD2, WD3, Developer WD15:
WD7, WDS,
WD9, WD11, “I think the checklist is comprehensive and it covers
WD12, WD14 several important aspects in any Arabic website such as
and WD15 language, multimedia, colours and others.”
Excellent WD1, WD2, Developer WD1:
WD4, WD5,
WD?7, WD, “I believe this checklist is an excellent tool to measure
WD12 and Arabic websites quality and accessibility.”
WD13
Inclusion of WD2 and Developer WD2:
user testing WD4
“User testing -in my opinion- is very important and
I am happy to see it in the proposed checklist.”
Applicability ‘WD2, WD5 Developer WD5:
to other Arabic and WD13
websites “This checklist would be used to evaluate other Arabic
websites not just university websites. I am sure they will
be much better in terms of accessibility and usability.”
Evaluation of WD4 and Developer WD4:
Arabic content WD8

“Fvaluation of Arabic content is so crucial. Arabic
language specifies our identity and who we are, but un-
fortunately our websites do not pay attention to it as it
should be.”

Developer WDS:

“Arabic content is usually weak in our websites, I be-
lieve that one of the reasons that contribute to this prob-
lem is that non-Arabic native speakers are developing our
websites, plus we do not care about our language which
makes the situation worse. Therefore, using the checklist
would improve the quality level of Arabic content in our
websites.”

Arabs with WD6 and Developer WD6:
different WD8
abilities in “Good to see the consideration of Arabs with all abil-
mind ities. I admit that as a developer I do mot think about
them or their needs are when I code.”
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Thought Developers Example
Guide for WD2 Developer WD2:
Arabic
websites’ “This checklist is a guide for developers of Arabic
developers websites. Introducing such a checklist in our work would

make developers stop doing whatever they want in our

website.”

The developers were then asked if they had any suggestions to improve the checklist. The
responses to Question 5 were mainly about providing a checklist as a semi-automated tool
that would require little or no developer intervention. One developer went further, by
suggesting an automated version, that can evaluate the whole website with all guidelines,
in order to support Arabic websites. The semi-automated version of the checklist would
be considered as future work, as discussed in Section 10.5. Developer WD4 pointed out
that service pages, which provide services to users such as the university’s admission
application, have higher priority than other information pages. So, he suggested that

the evaluation should start with service pages first then information pages.

8.3.2 Results for Closed-Ended Questions

As mentioned earlier in this chapter, after the developers had answered the last two open
questions, which were: “What do you think about the proposed checklist (Wosool)?” and
“Do you suggest any modifications to this checklist?”, further questions were asked that
were directed by the last research questions. Developers were invited to answer a number
of questions using the following three options: Yes, Somewhat or No, to better summarise

and classify their answers. All answers are shown in Table 8.5.

Table 8.5: Statistical Results for Closed-Ended Interview Questions

Closed-Ended Questions No | Somewhat| Yes
6. Do you think the items in the checklist (Wosool) are easy | - 26.7% 73.3%

to understand?

7. Do you think the checklist (Wosool) is easy to use? - 6.7% 93.3%
8. Do you think using the checklist (Wosool) would save your | 40% 13.3% 46.7%

time?

9. Do you think using the checklist (Wosool) would enhance | - - 100%
the accessibility of Arabic web content?
10. Do you think using the checklist (Wosool) would enhance | - - 100%

the usability of Arabic web content?

As can be observed in Question 6, three-quarters of the developers considered the check-

list items as easy to understand. The remaining quarter justified their less positive
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answers by suggesting examples for the checklist items along with each item, instead of

having the explanation and examples in a separate file. Developer WD1 commented:

“The items are clear, but I would prefer to have examples added along

with them to make them more understood.”

In terms of usability of the checklist, more than 90% answered Yes to Question 7.

Developer WD9 commented:

“Using the checklist is very easy and it is written in a very clear language
-no jargon or weird words- which allows anyone, even if he does not have
a good background in web development, to use it, Except, of course, a few

details that need a developer to evaluate.”

Developer WD5 suggested having the checklist as a software Plugln and thought
using the PlugIn would be much easier, especially with a huge number of web pages -
thousands of web pages- in any university website. Developer WD2 admitted that
the checklist was easy to use; however, she suggested using it prior to and during the

web development rather than waiting to the end of the development process.

Question 8 was concerned with saving time when using the checklist. For 40% of the

interviewed developers the answer was No. Developer WD11 commented:

“It would not save my time, it would consume my time but it will allow
for a high quality and accessible website. It will significantly improve Arabic

websites.”

Developer WD15 agreed and added:

“Although my time would be wasted, the results will be better. I think
with time, I would be familiar with the checklist and consider it during the

development stage, which may save my time in the end.”

Around half of interviewed developers agreed that the checklist would save their time.
Developer WD10 justified this, saying;:

“I do not think using the checklist would consume my time as a developer.
I would prefer to build a web page based on solid foundation and being pro-
fesstonal rather than developing without following any criteria which would
make me enter an infinite loop of modification and coding to reach a level

that would be acceptable for a university website.”
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Questions 9 and 10 were concerned with enhancing the accessibility and usability when
the checklist is used. All the interviewed developers agreed on this matter and made
comments. Examples of the interviewed developers’ comments on these two questions

are shown in Table 8.6.

Table 8.6: Examples for Responses to Question 9 and 10

Question Examples

Question 9 Developer WD13:

“Yes, definitely the accessibility will be enhanced significantly with all of

these criteria for Arab users with special needs.”
Developer WD5:

“I am sure that the accessibility level will be way better. Our website at
the moment would not serve Arab users with special needs, for example, blind
people. We are trying to add a screen reader to the website but we have

problems in reading Arabic text.”
Developer WD2:

“The accessibility will be increased which may reduce the frustration and

shock the users would have as a results of browsing our website.”
Developer WD4:

“Yes. Especially with the cultural aspects like format of date, numbers,
phone numbers and time. With following the checklist, there will be consis-

tency in university websites.”

Question 10 Developer WD3:

“Yes. The checklist concerns the usability of the website and provides
feedback to developers, which would help them to make improvements that are

suitable to their target users.”
Developer WD5:

“Yes. I hope we can conduct usability tests with users in future because

we have not thought about it before.”
Developer WD4:

“Yes. I am talking about our university, if it followed the criteria in the
checklist, this means we have one mechanism to evaluate the website. As
a result, the website’s identity will become clearer and more specific which

makes browsing the website much easier.”

8.4 Chapter Summary

This chapter has described the final phase of this study, which involved developing a
checklist for evaluating web content accessibility in Arabic university websites in the
KSA (Wosool), and reviewing this checklist by consulting the Arab web developers

who develop these websites. The checklist development process started by converting
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the reviewed success criteria to checklist items in the same categories (Language, Data
Format, Symbols and Icons, Multimedia, Colours, Layout, Navigation and General),
which were then further categorised into developer’s items and user’s items. In the third
step, the presentation of the results and how to use them were specified. In order to be

used by Arab developers, last step was translating the checklist into Arabic.

The interviews were designed to give a wider understanding of website evaluation in
Saudi universities, and to review the proposed checklist (Wosool). The sample included
15 Saudi university website developers, with experience ranging between 2 and 13 years.
The qualitative analysis was performed following the approach of Braun and Clarke
(2006), and then illustrated using a thematic network (Attride-Stirling, 2001). The ob-
tained themes explained different types of evaluation carried out in Saudi university
websites, who evaluated them and the evaluation criteria used. Examples were also pro-
vided to illustrate each theme. It was found that accessibility evaluation and users with
special needs were not considered at all. Basically, they evaluated only compatibility,

usability, online user’s feedback, the website’s code and the general appearance of a web

page.

The interviewed developers reported that they found Wosool to be comprehensive, clear,
excellent and applicable to other Arabic websites. The inclusion of user testing, eval-
uation of Arabic content and consideration of Arab users with different abilities were
pointed out as positive aspects of Wosool. A number of the developers suggested pro-
viding a semi-automated version of Wosool. One developer went further by suggesting

an automated version. These suggestions are discussed as future work in Section 10.5.

In the responses to the closed-ended questions, around 74% found Wosool items were easy
to understand while 94% of them thought Wosool was easy to use. All the interviewed
developers believed that Wosool would enhance the accessibility and usability of Arabic

university websites.






Chapter 9

Discussion

This chapter presents a discussion of the results obtained from the previous research
phases. The discussion tries to link the three phases of the research together and com-

pares the results with previous literature.

9.1 Current Practice to Evaluate Accessibility of Saudi

University Websites

Reviewing the literature revealed a consensus on the low accessibility levels of Arabic
websites and a lack of awareness of the impact on people with disabilities (Chapter 3).
In order to gain a deeper understanding of the accessibility situation in Saudi university
websites and how they were evaluated by their developers, the participating developers
were asked how they usually evaluated the websites and what they usually focus on,
as described in Chapter 8. The results from their interviews (Section 8.3.1) showed
that accessibility was neither evaluated nor a matter of concern when developing Saudi
university websites. Actually, they tended to evaluate different aspects, such as the
appearance and aesthetic of the website, comparability and code. These results cor-
roborated the results achieved from previous studies on accessibility of websites in the
KSA (for example: Abanumy et al. (2005); AlJarallah and AlShathry (2015); AlJarallah
et al. (2013)), where it was found that web developers, designers and webmasters did
not consider web accessibility as an important issue. These findings would explain the
low accessibility levels of Saudi university websites in studies conducted by Rana et al.
(2011), Alahmadi and Drew (2016) and Akram and Sulaiman (2017). They also agreed
with the results from Phase One of the current study (Section 6.3.2.8), where the par-
ticipating developers stated that no accessibility guidelines, either international or local,

were followed when developing the websites.
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In order to analyse why accessibility was neglected in these websites, the participat-
ing web developers were asked to identify the challenges and obstacles they faced (or
may face) that would hinder adopting the accessibility, as discussed in the next section
(Section 9.2).

9.2 Challenges Identified by Web Developers

Different challenges and obstacles which contribute to this problem and hinder the im-
plementing of accessibility principles and practices were identified in Section 6.3.2.7. In
general, these challenges vary, as they concern different issues, such as awareness, as well

as technical and administrative issues.

A number of studies have discussed disability in Saudi Arabia, (e.g., Al-Jadid (2013);
AlGain and Al-Abdulwahab (2002)). They have reported the negative attitude of the
community toward those with disabilities as a challenge in conducting research involving
the disabled or improving services for them. The findings from the current research
agree with their findings, since around 83.33% of the web developers cited this issue as
a main challenge in enhancing web accessibility. As reported by Al-Abdulwahab and
Al-Gain (2003), the main reason for negative attitudes was the lack of knowledge about
those with disabilities, which could be improved by an increased level of knowledge and
education about disability issues. A number of previous studies on web accessibility
in the KSA were in line with this finding. They recommended raising the awareness of
equal opportunities for all users, among web developers of government websites in general

(Abanumy et al., 2005), and university websites in particular (Rana et al., 2011).

Lack of guidelines for university websites in general and accessibility issues in particu-
lar was another obstacle. This result corroborated previous studies (Abanumy et al.,
2005; Akram and Sulaiman, 2017; Al-Khalifa, 2010, 2012a) that recommended devel-
oping guidelines appropriate for Arabic websites in Saudi Arabia and/or adapting the
existing web accessibility guidelines to the local context. In addition, legal enforcement

by decision makers to follow the guidelines in these universities was also recommended.

Other issues regarding lack of training, knowledge and experience show a pressing need
to raise the developers’ skills by training them on up-to-date technologies. Lack of
training was also pointed out as a challenge faced by web developers and webmasters in
the USA (Lazar et al., 2004). To overcome this issue in Saudi Arabia, Al-Khalifa et al.
(2016) recommended more training for developers and this would result in improvement
of the accessibility situation. Moreover, technical Arabic resources need to be enriched
by translating the resources from foreign languages into Arabic. Lack of accessibility
knowledge was a common finding between the current study and a previous study carried
out by Trewin et al. (2010) with IBM developers in the USA.
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The results showed that attitudes at administrative levels and lack of support for devel-
opers added to accessibility problems. Negative attitudes towards disabled people and
a lack of awareness of their needs might be a reason for being unsupportive. Spreading
awareness about accessibility and its importance should start from the managers, who
then can spread it to their developers. Lack of managerial support was also an issue for

American webmasters, as discussed by Lazar et al. (2004).

Lack of improvement plans was another challenge that might be overcome by developing
strategic, stepwise and realistic plans for the adoption of web accessibility. In addition,
more work in the area of assistive technology is needed to support Arabic language

(Zetterstrom, 2012), as most of these technologies do not satisfy Arabic users.

Accessibility of integrated systems was identified as another challenge that would be
resolved by investigating their accessibility before integrating them into the website. An
example of these integrated systems given by the developers was Learning Management
Systems (LMSs) such as Blackboard and how their accessibility levels would affect the
accessibility of the website they fit into. This challenge was corroborated by the results
of a study conducted by Alotaibi (2015), to investigate the accessibility of Blackboard at
Taif university in Saudi Arabia. The results showed that the Blackboard system did not

meet accessibility guidelines and would add to the accessibility problems of the website.

It was noticed that lack of time and budget was revealed as a finding from two studies
(Lazar et al., 2004; Trewin et al., 2010); however, these factors were not revealed as
obstacles in this study. The present results indicate that the financial and time resources

are available and would help to improve the accessibility situation.

Identification of the challenges above by web developers working at Saudi universities
provided more insight into the accessibility issues and what obstacles they faced that
hindered accessibility. Although the number of the interviewed developers was only 12,
the interviews were useful and beneficial as they shed light on challenges that would not

have been identified by merely reviewing the literature.

9.3 The Localised Web Content Accessibility Guidelines

and Success Criteria (SCs)

In the first phase of this study, the framework for localising web content accessibility
guidelines for university websites in Saudi Arabia (FLWCAG) was constructed. The next
step was to review the framework’s components, through an expert review, as described
in Chapter 6. The result of this expert review was shown in Figure 6.1. The second
phase involved a localisation process for web content accessibility guidelines, by applying
the proposed framework (FLWCAG). The outcome of the localisation process was then

reviewed and analysed. Figure 9.1 summarises the outcome as a Venn Diagram: Circles
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(A) and (C) represent WCAG 2.0 and the proposed guidelines, respectively, while the
intersection of the two circles represents a group of the proposed guidelines that required
changes to WCAG 2.0 or suggested guidelines that are already in WCAG 2.0 (see Section
7.1). The guidelines and their SCs were classified according to the genre-specific cultural
markers, as specified in FLWCAG, in Figure 6.1. The following subsections discuss the

proposed guidelines based on those markers.

(A) (B)
(©) Proposed
WCAG 2.0 o
Guidelines

Figure 9.1: The Outcome of the Localisation Process

9.3.1 Language Guidelines and SCs

Language was the main and most important aspect that would affect the accessibility
principles of understanding and perceiving the web content, as Table H.1 in Appendix
H shows. To be more specific, the guidelines and SCs on direction of the language,
diacritical marks, homographic and gender specific language, long sentences and abbre-
viations contribute to understanding the Arabic web content, whereas the guidelines and
SCs on font size, type, cursive form and spaces within and between words, type of text
emphasis, alignment of text, spacing between lines and paragraphs and numbers would
make the Arabic web content more perceivable. As Table 7.11 shows, all language SCs

except one were statistically significant, as explained in Section 7.3.3.

In terms of language and direction of reading and writing, the results confirmed the
importance of specifying the language and its direction for the whole Arabic web page
(SC 1.1.1) or for the part that contains non-Arabic text (SC 1.1.2). These SCs made
changes to those in WCAG 3.1.1 and 3.1.2, where they focused only on specifying the
language. Language specification is useful, for example, for screen readers or other
technologies that convert text into synthetic speech to render text more accurately.
Visual web browsers can display characters and scripts correctly and media players can
present captions properly. As a result, users with disabilities will be better able to

understand the content. However, besides language, specification of language direction
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is also important (Elkabani et al., 2015, 2016) for either the whole page or the non-
Arabic part, as this would make the content presented to the user as expected, which

results in easy understanding of the web content (W3C, 2011).

A new SC was proposed under the Direction of Reading and Writing, which is: SC 1.3.1
There is a consistency in the direction between data entry (writing) and data display
(reading), which obtained a high mean of 4.30. This result corroborated the results
from previous studies on Arabic content accessibility, such as Al-Wabil et al. (2010);
AlRowais et al. (2013); Elkabani et al. (2015, 2016). The examples in Figure 9.2 show
why web developers should be careful when they design for Arabic websites, in terms of
the direction of data display and data entry, whether they are text or numerals. This
would especially benefit users who rely on screen readers to convert text into speech or
those with dyslexia, as discussed by AlRowais et al. (2013).

D

Arabic Text (Right to Left)

English Text for the User Name (Left to Right) J9331 Juuud

-
|

Input is a Number [Left to Right)
(L)~

Example of E-Ticket No: 056-1234567830

In the Arabic version of the website, data entry in this way would cause confusion, especially with
the change of text boxes’ direction to be from Right to Left. Numbers in Arabic are read and written
from Left to Right as in English.

Figure 9.2: Consistency in the Direction between Data Entry and Data Display

Using diacritical marks makes reading easier for people with reading difficulties who
use screen readers or users with low literacy levels. They are also used to distinguish
homographic words and differentiate between the genders. Although there are two ways
to use diacritical marks, full or partial, full diacritical marks were not recommended in
previous studies (Al-Wabil et al., 2010, 2006) and in Phase One of this study (Section
6.3.2.2). The reason behind this would be that full diacritics could add more complexity
to the text, making it hard to read; however, a greater reading accuracy would be
achieved by screen readers when full diacritics are applied. Therefore, SC 2.1.1 and
2.1.2 were proposed to provide partial diacritics as a default and also allow options for

full or no diacritics to suit different user needs.
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The results of SC 5.1.1 regarding the font size with at least 16-point for the text and
20-point for the headings showed strong agreement on its importance and corroborated
previous studies on reading Arabic from a screen (Abubaker and Lu, 2012; Al-Wabil
et al., 2006). This indicated the importance of specifying font size in the accessibility

guidelines in order to provide more perceivable content to the user.

Font type was the topic of SC 6.1.1, which received the highest importance rating
amongst the Language SCs. The preferred readable font types, as rated by the partici-
pants, were Times New Roman followed by Arial, Tahoma, and Simplified Arabic, while
the least preferred font was Traditional Arabic. This result was different from those in
previous studies conducted by Al-Wabil et al. (2006); Alsumait et al. (2009); Ramadan
(2011), in which the preferred text font types, were Arabic Transparent followed by
Simplified Arabic Fixed (Al-Wabil et al., 2006) and Simplified Arabic (Alsumait et al.,
2009; Ramadan, 2011). Although there was a difference in the font type preference, the
rated fonts were clear and readable, with deep curves and straight and vertical uprights

which make the reading process easier.

The importance of clarity and differentiation between spaces within words and spaces
between words in Arabic have been discussed in the literature that focuses on difficulties
of reading in Arabic and dyslexia (Al-Wabil et al., 2006; AlRowais et al., 2013; Elbeheri
et al., 2006). The avaliability of disconnected letters and the absence of capital letters in
Arabic add to the problem of identifying the word boundaries in Arabic text, as explained
in Section 5.2.2.1. As discussed in Section 7.3.3, more than half of the participants in
Phase Two of the study voted for the word spacing to be slightly more than 1.5 times
the normal spacing and this spacing can be easily configured in the website code. These
results were in line with the studies by Al-Wabil et al. (2006); AlRowais et al. (2013)

where increasing spaces between words was recommended.

In terms of emphasising text, the results for SC 8.1.1 showed agreement on the impor-
tance of using bold or a combination of both bold and colour. This result corroborated
the results obtained in Phase One of the research, in the expert reviews (Section 6.3.2.2),
where a number of experts recommended a combination of bold and colours to empha-
sise words in text. In addition, this result was supported by the result obtained from a
previous study that investigated the preferred type of text emphasis in Arabic (Al-Wabil
et al., 2006). Using colours can increase the possibility that the information will be re-
tained in the long term memory. Underlined text as a way of emphasis would strike out
diacritical marks, which might make the reading difficult, therefore it was not favoured
by Experts C, H, J and Q in Phase One of the research (Section 6.3.2.2).

As for Arabic text alignment, WCAG 1.4.8 (3): Text is not justified (aligned to both
the left and the right margins) was changed to SC 9.1.1 Text is either right justified
(better) or fully justified. The results in Table 7.11 showed the importance of having
text alignment from right to left, due to the nature of the script, or having fully justified
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text. Full justification of Latin script based texts is considered as a problem, since it is
carried out by handling of hyphenation, insertion of inconsistent spaces between words
or inter-word glue, which can be stretched or shrunk to some extent (Benatia et al.,
2006; Hssini and Lazrek, 2011). Some authors (Al-Wabil et al., 2006; Benatia et al.,
2006; Hssini and Lazrek, 2011) have explained that fully justified text is not seen as a
problem, because the Arabic script is cursive: words can be stretched by Kashida to cover
more space, and can be forced by the use of the ligatures where letters are superposed on
one another. Moreover, full justification would make the Arabic script more organised,
without an uneven margin on the left. However, sometimes full justification makes the
perception harder, especially when there are few words on the line because of excessive
stretching of words. Moreover, full justification is not suitable for all font types. For
example, full justification with word stretching does not work well with Fixed Arabic
Transparent, as explained by Expert B in the first phase of this study, “font type
1s important when deciding on alignment of text.”. Therefore, in this research, text

justification was connected to font type.

M A Ja = S

T T
(a)

do>en N
e S4peTeg

(b)

Figure 9.3: Effect of Full Justification in the Arabic Script, (a) An Arabic Word
with Kashida; (b) Various Levels of Ligatures (adopted from Benatia et al.
(2006)).

The use of long sentences was the topic of SC 10.1.1 and the result supported the
importance of having short sentences and paragraphs. This result agreed with the result
from the previous research carried out by Al-Wabil et al. (2006). As Experts D and
H pointed out in Section 6.3.2.2, long sentences would influence the understanding and
comprehension of the text, especially if there were no commas or punctuation. Having
shorter sentences and paragraphs would provide an easy to understand text to the user;
however, adhering to this SC might be difficult, since the nature of the Arabic language

allows for longer sentences that span many lines.



152 Chapter 9 Discussion

Arabic is highly diglossic, meaning that speakers use both MSA and a spoken Arabic ver-
nacular (SAV). MSA is used in formal situations, whereas SAV is spoken informally and
learned by children from their families (AlGhanem and Kearns, 2015; Saiegh-Haddad,
2005; Saiegh-Haddad and Henkin-Roitfarb, 2014). The contents of university websites
were deemed to be formal and had to be suitable for academic websites; therefore, us-
ing readable MSA with common and simple words was proposed in SC 11.1.1 and SC
11.2.1. The results in Table 7.11 showed the importance of this matter and corroborated
the recommendations from the experts in Phase One in this study and the literature on
Arabic language (AlGhanem and Kearns, 2015; Saiegh-Haddad, 2005; Saiegh-Haddad
and Henkin-Roitfarb, 2014). How to decide which are the common words and what con-
stitutes simple language is a real issue for developers and those writing for web pages,
particularly if they are writing pages that might be read by those with poor literacy skills
and cognitive impairment. Clear language for all web content is an important accessibil-
ity principle. However, if the user does not understand words, the whole website often
becomes unusable. This issue of how hard to test the related SCs in WCAG is being
discussed in the latest WCAG COGA (COGnitive and learning disabilities Accessibility)
discussions (W3C, 2016a).

Another new SC that would impact the perception of Arabic content is numbers, as
their format needs to be suitable for the Arabic context. The results showed the im-
portance of using the Arabic-Indic numeral system -which is usually used in Eastern
Arab countries, such as Saudi Arabia and Jordan, with Arabic content (W3C, 2006).
This result corroborated the result from Zawati and Muhanna (2014) who found using
Arabic numbers -that are usually used in Western countries with Latin-based languages-

or mixing them with Arabic-Indic ones was a challenge for many Arab web users.

Users with reading difficulties or low vision find it difficult to track text where the lines
are close together. Line spacing was another important factor that facilitates reading
perception and the result of SC 13.1.1 showed its importance. WCAG 1.4.8(4) suggests
at least space-and-a-half within paragraphs, and paragraph spacing is at least 1.5 times
larger than the line spacing. However, more vertical spacing in the Arabic script would
provide more clarity, due to the need to allow more space for diacritical marks (Hssini
and Lazrek, 2011). Therefore, in SC 13.1.1 recommended line spacing is increased to
be at least 2 spaces within paragraphs and 1.5 times larger than line spacing between

paragraphs.

Using abbreviations and acronyms in Arabic properly was another important aspect that
supports understanding of the Arabic content. The result of SC' 14.1.1 to avoid using
abbreviations and acronyms in Arabic websites showed its importance. Although using
the full form of the abbreviations would make the text longer, it would be much easier
to understand, with no effort from users to decode abbreviations and acronyms. This

result was consistent with Arabic textbooks and with what Arab people are familiar with.
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According to Abu Humedi and Altai (2013) Arabic textbooks do not use acronyms, since

Arab linguists consider dealing with acronyms as borrowed from Latin-based languages.

Where the abbreviations and acronyms are used, they could be Arabic or borrowed from
other languages, as proposed in SC 14.2.1 and SC 14.2.2 which provide more specifica-
tions and details for Arabic abbreviations and acronyms. The results in Table 7.11 show
their importance and corroborated the recommendations from the literature on Arabic
abbreviations (Abu Humedi and Altai, 2013).

9.3.2 Guidelines and SCs for Data Format, Symbols and Icons, Mul-
timedia and Colours

Data format was another cultural marker that would influence the perception and un-
derstanding of the web content. The results showed the importance of data formats
and their role in providing more understandable and perceived content which would
benefit all target users. For example, the results showed the importance of using Hijri
calendar in Saudi university websites, since the target users are not familiar with other
types of calendars, such as Gregorian. Currency was another example of data format,
and it should be presented as Saudi Riyals in order for the users to perceive the price
easily. The results agreed with those of previous studies that investigated similar issues
(Al-Badi and Mayhew, 2010; Al-Sedrani and Al-Khalifa, 2012; Ibrahim et al., 2013) and
with what the experts pointed to in Phase One of the current study. Figure 9.4 gives
examples of how a number of Saudi university websites were developed without consid-
eration of some cultural aspects such as data formats. This would be possibly explained
by the fact that not all web developers in Saudi universities are Arabic-native speakers,

as explained by Developer WDS8 in the third phase of the current study:

“Arabic content is usually weak in our websites, I believe that one of the
reasons that contribute to this problem is that non-Arabic native speakers are

developing our websites.”

2| Moos
GaOffice2010

Jg—aa | English

jalyan

Figure 9.4: Examples of Mistakes in Data Format in Saudi University Websites.
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Symbols might be the most subtle and powerful representations of cultural thought
and acquire meaning through convention and practice (Singh, 2002). Some symbols
and icons may be completely acceptable in one country, but trigger negative reactions
in another country (Barber and Badre, 1998). This would affect the perception and
understanding of the web content, and hence its accessibility. The results for the new
proposed SCs under the cultural marker Symbols and Icons showed the importance of
using appropriate symbols that the user can recognise, perceive and understand easily,
which would raise the accessibility of the web content. These results corroborate the
results from the literature on localisation, such as those of Al-Sedrani and Al-Khalifa
(2012) and Brandon (2001). Figure 9.5 represents examples of symbols and icons that

would not be easy to understand by target users, especially those who are new to the

web or inexperienced.

* ® [

Figure 9.5: Examples of Symbols and Icons in Saudi University Websites.

The use of multimedia, including video, audio, images and pictures, is another cultural
marker that would influence the accessibility of the web content. Appropriateness of
multimedia in university websites for a conservative culture such as Saudi culture was
rated to be highly important, as shown in Table 7.11. For example, the use of pictures
of women on university websites has to conform to some values. For instance, women
are expected to only show their face and hands. In general, pictures of women are not
commonly used in Saudi university websites. Using images of nature is considered a
better way to gain cultural acceptance. In addition, most pictures in Arabic university
websites focus on university buildings (Marcus and Hamoodi, 2009). Incorporating music
with multimedia was another example of a sensitive issue for some people in the society.
For this reason, a different option for music was proposed to the users which included

providing a hint that there is music and/or providing version without music.

Experts Q and I in Phase One of this study (Section 6.3.2.2) and also Almakky et al.
(2015) pointed out that users in Saudi Arabia prefer multimedia such as videos and im-
ages to text so there was widespread use of multimedia in university websites. However,
there was no consideration of other culture-related issues, such as Internet speed in the
country and broadband availability (Naveed et al., 2017; Tashkandi and Al-Jabri, 2015).
Therefore, a new SC was proposed regarding this issue to limit the size of multimedia
items including images, on any web page to be suitable for the current Internet infras-

tructure. One might suggest that users can turn off multimedia in the case where there
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is poor connectivity; however, the aim was to cater for user’s needs and situations with

minimal action from them.

The high-rated results for the proposed SCs in multimedia in Table 7.11 agreed with pre-
vious studies on localisation of websites for Saudi context (Al-Badi and Mayhew, 2010;
Al-Sedrani and Al-Khalifa, 2012; Ibrahim et al., 2013; Naveed et al., 2017; Tashkandi
and Al-Jabri, 2015), and with the expert review in the first phase. This confirmed
that multimedia on Saudi university websites should respect the user’s culture, which is

governed by cultural values and religious principles.

Colour is an essential feature of appearance that is influenced by culture (Marcus and
Hamoodi, 2009). The results for a new proposed SC on the type of colours to use in
Saudi university websites revealed that there was agreement on the importance of using
masculine colours such as blue and green and avoiding feminine colours. This result
aligns with similar results from a study conducted by Khanum et al. (2012) and also one
by Marcus and Hamoodi (2009) where they found that most users of Arabic university
websites would like to see blue and grey colours in the websites. The result for the SC
that suggested the colours of university websites should be derived from the surrounding
environment, the university’s logo or the national flag showed the agreement among the
experts on its importance. This result corroborates the findings from a study conducted
by Barber and Badre (1998), where they noticed that the colours of the national flags
were usually used by government websites in almost all the countries they studied,
including Saudi Arabia. The result also agreed with the findings from Cyr et al. (2010),

where they elaborated on the role of the surrounding environment on colour preference.

Colour contrast plays an important role in perceiving web content for colour-blind users
and has an effect on other users as well, for example, those with low contrast sensitivity,
which is common in older people. Besides providing culturally appropriate colours,
colours must have sufficient contrast between text colour and its background (Ramadan,
2011), and colours in images, icons, and buttons. In addition, colours used to convey
information on diagrams, maps, and other types of images must be distinguishable
(W3C, 2008). There are tools to help check and select appropriate colour combinations,
such as Contrast Checker (Acart Communications Inc., nd). This would be ideally done

during the early design stage and the selection of colour palettes (W3C, 2016d).

9.3.3 Layout and Navigation Guidelines and SCs

The layout of the web pages and navigation scheme identify the cultural preferences
and can affect website accessibility in terms of providing web content and components
that are perceivable, understandable and operable. The results of the new proposed
SCs for layout, in Table 7.11 showed their importance among the participating experts.

This indicates that appropriate placement of interface elements and page direction can
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provide the website’s users with a structural model for perceiving and accessing the web
content. These results were aligned with the findings from previous studies on Arabic
website layout and culture (e.g., Al-Badi and Mayhew (2010); Al-Sedrani and Al-Khalifa
(2012); Khanum et al. (2012); Salmerén et al. (2017)).

Users’ cultural backgrounds can influence their navigation patterns in terms of time
and perception of information (Kralisch et al., 2005; Petrie et al., 2009). SC 22.1.2 on
language consistency when navigating Arabic university websites was proposed. Fig-
ure 9.6 represents an example of a sudden language change from Arabic to non-Arabic
which might cause confusion to the users, especially for those who do not have any
background in the language presented, and inexperienced users. Another example is the
use of CAPTCHA or reCAPTCHA' in Arabic websites. CAPTCHA and reCAPTCHA
are security measures that guard web applications against automated robot abuse by
presenting a random auto-generated distorted text for users to solve. These challenges
have to be devised to be hard on computers, yet easily solved by humans. For example,
blind users are required to recognise the text within a restricted time frame by listening
to the audio reading of the text (Almurayh and Semwal, 2013). Although reCAPTCHA
exists in other languages, no Arabic reCAPTCHA service is available to the public yet
(Abubaker et al., 2017; Almurayh and Semwal, 2013). This could be the reason why
developers have adopted reCAPTCHA in English. However, if this reCAPTCHA text is
not written or spoken in a language which the user knows, it will become a considerable
barrier to access the web content or navigate further. This could be time consuming for
a blind user who has to wait for a while to listen to the text before submission. So for
those who are unfamiliar with the language presented in reCAPTCHA, they may have
to guess the words several times. Consequently, the users could be blocked automatically
by the system after several failed attempts as the system would consider failed attempts,
as spamming mechanisms (Almurayh and Semwal, 2013). As an attempt to overcome
this issue, Abubaker et al. (2017) proposed a cloud-based Arabic reCAPTCHA service
that can be used by website developers to provide protection for Arabic websites against
automated abuse. Therefore, it would not be easy for developers to meet SC 22.1.2 if
they use reCAPTCHA, since the area of reCAPTCHA and Arabic support still needs

further improvements.

9.4 The Checklist (Wosool)

The guidelines and success criteria discussed in Section 9.3 were primarily developed and
localised to tackle one of the challenges identified by web developers in Saudi universi-
ties, which was the lack of guidelines for Arabic university websites in Saudi Arabia. In

Chapter 8, an Arabic checklist called Wosool was developed by converting the localised

!An improvement of the CAPTCHA system and uses another type of Human Interactive Proofs
(HIPs)
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Figure 9.6: Examples of Language Inconsistency in Saudi University Websites.

SCs into checklist items to help the developers identify the basic accessibility problems in
the website. A total of 15 Saudi university website developers, with experience ranging
between 2 and 13 years were interviewed to review Wosool. The results revealed that
around 74% of the participating developers found the Wosool items were easy to under-
stand while 94% of them thought Wosool was easy to use. In addition, the interviewed
developers reported that they found Wosool to be comprehensive, clear and applicable

to other Arabic websites.

All the interviewed developers believed that Wosool would enhance the accessibility and
usability of Arabic university websites. As explained in Section 8.1, a number of the items
in the proposed checklist Wosool need to be assessed by users with different disabilities.
The inclusion of user testing, evaluation of Arabic content and consideration of Arab
users with different abilities were pointed out as positive aspects of Wosool. Usability
should be regarded as integral to accessibility concepts in evaluating the accessibility of
university websites (Alahmadi and Drew, 2017). Moreover, the satisfaction of the target
users, for example, students with disabilities should be the top priority in ensuring
accessibility. In addition, having a website evaluated by people with disabilities would
give useful insights into the problems and barriers they come across when surfing the
web. However, finding groups of people with a wide range of disabilities, who are willing

to participate in evaluations, is not easy (Petrie and Bevan, 2009).

One of the main criticisms of Wosool was the time it would take to perform the evalua-
tion. This time consuming aspect was connected to the fact that almost all the checklist
items require manual checks. However, the participating developers confessed that using
Wosool would save time in the long-term, once they had got used to the checks that

could be taken into consideration during all development stages.
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As for evaluating the Arabic content, one of the participating developers commented
that language editors should be responsible for checking and reviewing the language
before content was published on the website. This would be essential, especially when it
comes to some language rules, such as applying diacritics, which can be daunting for the
developers, even if they are native speakers. However, not all universities have language

editors in their development team, as commented by Developer WD4:

“Although the importance of presenting edited and correct Arabic con-
tent on our website, there is no language editor in our development team.
Fortunately, my linguistic skills are high so I can check and edit the Arabic

content.”

Previous work by Al-Khalifa (2012b), contributed to the area of evaluation of Arabic
websites’ accessibility by developing a tool that displays the evaluation results in Arabic
to the Arab developers. However, WCAG 2.0 guidelines and SCs were adopted as
they were, and no localisation to suit the Arabic context was carried out. In the current
research, the localisation of WCAG 2.0 to be suitable to the Arabic context and especially
university websites in the KSA was a priority. Although Wosool is in its first stages and
would consume developers’ time, it could provide the target users with websites that

would be accessible, usable and suitable to their culture.

9.5 Importance of Feedback from the Experts who Work
with People with Disabilities

In the first phase of this study, three experts working with disabled people were inter-
viewed, two of them were working with blind people and one was working with deaf
individuals. Discussions with them were useful and helpful in explaining and clarifying
how Arab users with disabilities suffer when surfing the web. They explained that the
main difficulties blind Arab users face when they browse Arabic websites were with the
images, where most of the time there were no text alternatives to describe what the
images contain, and even if there were alternatives they were uninformative and mean-
ingless. The experts pointed out the importance of applying full diacritical marks in a
correct way in order for the screen readers to read and pronounce the text appropriately.
Reading pdf documents was another difficulty blind people usually struggled with. The
experts emphasised that Arabic blind users can use different assistive technology, such as
screen readers and Braille devices to access the web easily; however, the Arabic websites
were not designed to make blind users enjoy their experience in browsing the web in the

same way as their peers.

The expert who was working with deaf Arab users explained that deaf users usually

look for images and videos when they browse the web, but sometimes cannot enjoy their
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experience due to the low Internet speed in the country. She also pointed out that deaf
users do not pay attention to text, especially if the words are not common. This is

because their linguistic, reading and understanding skills are usually low.

More weight can be given to feedback from those experts, as they provide more insight
into the situation of Arab people with disabilities and help to understand their needs.
Deep understanding of people with different disabilities is recommended and one way to

do so is obtaining feedback from people who work with them on daily basis.

9.6 Chapter Summary

This chapter has presented a discussion of the findings of the research study. The results
of the research phases were discussed and linked to the literature and other research
phases, when appropriate. The chapter started by discussing the current practice to
evaluate accessibility of Saudi university websites, and it was concluded that accessibility
was neglected in these websites, and what they focused on was other aspects, such as
the appearance of the website. Section 9.2 discussed the challenges that would hinder
the developers of these websites from adopting accessibility and linked them to previous
studies. The challenges vary between attitudes towards disability, the lack of training,
expertise, knowledge, or guidelines for university websites and also administrative issues.
The discussion of the localised guidelines and SCs was provided by linking them to
previous studies, results from other research phases and accessibility principles (Section
9.3). Section 9.4 discussed the results obtained from the interviewed developers regarding
the developed checklist, Wosool. Clarity, comprehensiveness, being culture-sensitive and
user testing were the main positive aspects of Wosool mentioned by the participants,

whereas being time consuming was the main negative aspect.






Chapter 10

Conclusion and Future Work

This chapter presents an overview of the research, summarising its phases and key
findings. An overview of the research contribution and limitations are then provided.

Finally, future work and research implications and recommendations are discussed.

10.1 Research Overview

The literature on web accessibility of the Arabic websites in the KSA showed their
low accessibility levels and a lack of awareness of its impact on people with disabilities
(Chapter 3). Browsing Arabic websites by disabled users would be a challenge and would
require them to ask for assistance from people around them, which would decrease their
independence and their self-esteem. One of the reasons contributing to this accessibility
problem is that the existing web accessibility guidelines, such as WCAG, have been de-
veloped in Western countries (North America and Western Europe). Merely cloning the
existing guidelines and applying them to Arabic websites would raise more accessibility
issues related to culture and language. Some of these guidelines are not suitable for all
cultures with all languages: a simple example of this is the font size and type. The
acceptable font size and type in Latin-based languages would not be accepted in other
languages like Arabic. The specific issue of localisation of the accessibility guidelines
to suit the Arabic context and its influence on accessibility has not been comprehensi-
bly investigated by previous studies. However, several researchers have touched on the
subject in different ways. These studies recommend conducting more research into web

accessibility in the Arab region, as was described in Chapter 3.

To make this research more achievable, the study focused on one Arabic country, which
was Saudi Arabia and one website genre, which was university websites. Saudi Arabia
was considered the leader of the Arabic and Islamic countries. This is because it is

the land of the two holy mosques. Moreover, by 2017, the number of Internet users
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in Saudi Arabia was the second largest in an Arabic-speaking country (Internet World
Stats, 2017a). University websites in Saudi Arabia have been chosen for two reasons.
Firstly, there has been an increase in the number of universities in Saudi Arabia, in the
last two decades, and consequently their websites. Secondly, without clear accessibility
guidelines, they suffer from low accessibility levels (Akram and Sulaiman, 2017; Rana
et al., 2011).

The current study set out to localise the existing accessibility guidelines into a form
and content acceptable and easy to use by the developers of Saudi university websites.
Moreover, applying these localised accessibility guidelines on Saudi university websites
would raise their accessibility and adequacy for Arab users with disabilities. The plan
to achieve this aim was designed in three main phases: the first phase started by devel-
oping a new framework for localising web content accessibility guidelines for university
websites in Saudi Arabia (FLWCAG). Interviews were then conducted with 18 experts,
aimed at validating the proposed framework. The results from the interviews included
both quantitative and qualitative questions. Overall, the experts supported the proposed
framework, and the validity of the components in the framework was assured through
triangulating the literature, the quantitative and the qualitative results. Another out-
come from this phase was the modification of the initial proposed framework to be as

shown in Figure 6.1.

In the second phase, covered in Chapter 7, a localisation process for web content accessi-
bility guidelines and SCs was carried out by applying FLWCAG. An online questionnaire
was then designed and conducted to review the outcome from the localisation process.

The complete list of the guidelines and their SCs is found in (Appendix H).

The last phase of the study, covered in Chapter 8, aimed at developing a checklist, called
Wosool, in order to provide support to Arab web developers in evaluating and improving
the accessibility of Arabic university websites. Interviews were designed and conducted
with 15 university website developers to review the checklist. The results were positive:
the developers confirmed that Wosool’s items were understood, clear, and easy to use.

The checklist is available in Appendix K.

10.2 Research Questions

This research study addressed four main research questions, as follows:

e RQ1: What are the challenges facing Saudi university web developers

wishing to enhance the accessibility of their websites?

The interview was conducted with 12 web developers from 7 universities and dif-

ferent challenges and obstacles that contribute to this problem and hinder the
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implementation of accessibility were identified. In general, they pointed out that
these challenges vary, as they concern different issues, including awareness, as well
as technical and administrative issues. It appeared that a better understanding
of these challenges would help to inform suggestions and solutions for improving

accessibility.

e RQ2: What is a framework that can be used to localise Web Content
Accessibility Guidelines for Arabic university websites in Saudi Arabia?
This research question sought to define a framework to identify the important
components to localise accessibility guidelines. Three further sub-questions needed

to be answered in order to build up the answer to the second research question:

— RQ2.1: How can the framework for localising Web Content Accessibility

Guidelines for Arabic university websites in Saudi Arabia be developed?
— RQ2.2: How can the content of the proposed framework be validated?

— RQ2.3: What are the validated framework components, subcomponents and
elements that can be used to localise Web Content Accessibility Guidelines for

Arabic university websites in Saudi Arabia?

In the first phase, the initial proposed framework (FLWCAG) (Figure 5.3) was
gradually built up by reviewing and investigating the literature in several research
areas including: web accessibility, cultural, technical and financial aspects and
their impact on accessibility guidelines. As described in Chapter 5, the develop-
ment process involved three main phases: determination, synthesis and specifica-
tion. The resultant framework consisted of six main components: web accessibility,
genre-specific cultural markers, costs, user diversity, Internet infrastructure and
technology variety. The development of FLWCAG answered the first sub-question
(RQ2.1).

An expert review and validation was conducted to review and validate the content
of the framework, as described in Chapter 6. The interview was designed as a semi-
structured interview which included both closed-ended and open-ended questions.
A total of 30 open and closed questions were designed to cover all aspects of the
framework. The study involved 18 experts, 12 of whom were university website
developers, three experts were researchers in web accessibility in Saudi universities,
while the remaining three experts were Arabs who were working with people with

special needs.

The experts’ review and validation were found to be beneficial in terms of enrich-
ing the content of the proposed framework. They pointed out the importance of
incorporating a new component, web usability, into the framework. Three new
elements emerged from interviewing the experts and were added to the Language
subcomponent. These elements concern the format of numbers in Arabic websites

(Arabic or Arabic-Indic), abbreviations and acronyms in Arabic and the spacing
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between lines and paragraphs in Arabic websites. It was suggested that the com-
ponent concerning the costs of the Internet access and devices should be removed.
This was seen as an unimportant component, since the prices of technology have
dropped, and due to the financial support that people with disabilities receive from
the Saudi government. The reviewed and validated framework contains six main
components: web accessibility, genre-specific cultural markers, web usability, user
diversity, Internet infrastructure and technology variety. The expert review and
the completion of the refined and validated framework (FLWCAG) answered the
second and third sub-questions (RQ2.2) and (RQ2.3).

RQ3: What additional/adapted localised Web Content Accessibility

Guidelines are needed for Arabic university websites in Saudi Arabia?

The validated framework, from Phase One was applied through designing a lo-
calisation process. This process went through four stages, Stage One proposed
guidelines and SCs when applying the framework, FLWCAG. In Stage Two, the
outcomes of Stage One were classified into: guidelines and SCs that were entirely
new, and those that either made changes to or were equivalent to those in WCAG
2.0. In total, there were 20 new guidelines and 45 new SCs and 9 guidelines and
11 SCs involved changes to WCAG 2.0, while only 4 SCs were already in WCAG
2.0. In Stage Three, WCAG 2.0 Level A were categorised according to the cultural
markers, and Stage Four merged the outcomes from Stages One and Three. The
result from this process was a set of localised web content accessibility guidelines
and SCs for university websites in Saudi Arabia. An online questionnaire was then
designed for the experts to review the outcome from the localisation process. Af-
ter piloting, translating the questionnaire into Arabic and calculating reliability,
the questionnaire was conducted. The total number of responses was 60; approxi-
mately half of the participants were university web developers from 17 universities,
followed by web accessibility researchers (20%) and then experts who worked with
people with special needs (18.33%). The results revealed the importance of all the
SCs after analysing the questionnaire results by a one sample t-test, including the
statistical significance of their results. No changes were made to the SCs based
on analysis of the qualitative data resulting from the open questions. The third
research question (RQ3) was answered and the set of localised guidelines and SCs

is presented in Appendix H.

RQ4: What would need to be included in a checklist for web developers
to evaluate and improve the accessibility of Arabic university websites

in Saudi Arabia?

A checklist called (Wosool) was first developed by converting the reviewed SCs
in Appendix H to checklist items in the same culture-based categories (Language,
Data Format, Symbols and Icons, Multimedia, Colours, Layout, Navigation and

General), which were then further categorised into developer’s items and user’s
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items. The checklist was then translated into Arabic in order to be used by Arab
developers. After that, the checklist Wosool was reviewed by interviewing 15
Arab web developers who develop these websites and with experience ranging
between 2 and 13 years. Although the time needed was a concern, as discussed in
Section 9.4, the results showed the interviewees positive attitudes towards the use
of the checklist. They also pointed out how easy it was to understand the items
in Wosool. The involvement of users with different abilities was also considered
positive. The fourth research question (RQ4) was answered and the reviewed

checklist, Wosool, can be seen in Appendix K.

10.3 Research Contributions

This study contributes to the body of knowledge in the fields of web accessibility, us-

ability, localisation and culture as follows:

The main contribution of the study is the framework (FLWCAG) for localising web con-
tent accessibility guidelines for Arabic university websites in Saudi Arabia. The study
constructed, proposed, reviewed, validated and refined this framework. It also confirmed
the inclusion of six components in order to perform the localisation, namely web acces-
sibility, genre-specific cultural markers, costs, user diversity, Internet infrastructure and

technology variety.

The second contribution that was achieved by applying FLWCAG was a set of localised
web content accessibility guidelines and success criteria for Arabic university websites
in Saudi Arabia. It was then reviewed by Arab experts in the field of this research and

confirmed to be important for its intended purpose.

The third contribution, which was built on the previous ones, was a checklist (Wosool) for
Arab developers of Saudi university websites. Wosool allows the developers to evaluate
and highlight the accessibility problems and also improve usability by engaging users
from different abilities to take part in the evaluation process. User testing requires
some resources such as sufficient time, experienced testers and a carefully chosen testing
environment. User testing is usually considered the most precise evaluation method, as

it reveals the various difficulties that actual users may face (de Carvalho et al., 2014).

This study has provided an insight into the challenges that were faced by the developers
of Saudi university websites. Identification of these challenges contributes to a better
understanding of the situation and can lead to appropriate solutions and plans to raise

the accessibility level.

Furthermore, this study has contributed to an understanding of the status of web ac-

cessibility in Saudi Arabia by reviewing previous studies which investigated this issue.
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It also contributed to understanding the initiatives made by different bodies to improve

web accessibility in this region of the world by critically reviewing them.

In addition, this study contributes to the area of web accessibility by assessing, analysing
and critically reviewing the Arabic version of WCAG 2.0 !. It also identified and classi-
fied the translation problems and made corrections for them. Addition of the incomplete

parts in the Arabic version were provided by this study.

10.4 Research Limitations

The findings of this study were impacted by several limitations; some of these are as

follows:

e Due to the time, financial, and some physical constraints, one-to-one interviews
were not possible with all participants. The researcher felt that some questions
would have had different results if there had been the opportunity to interview
more experts in face to face situations. The experts in Phases One and Three
were very busy and could not afford more time for discussion; in some cases the
researcher had to rearrange the interview with them several times. Although
finding an expert who was willing to participate in this research was very time
consuming, interviewing those experts was found to be useful in exploring some
aspects that had not appeared in previous studies, for example, whether they follow
any accessibility guidelines when developing the websites. In addition, finding
experts who have expertise in web accessibility was a hard task, the researcher
felt that there was lack of knowledge about this matter and this would justify the

refusal to participate.

e Not all government universities in Saudi Arabia were covered in this study. In
Phase One, the participants were from seven universities, in Phase Two, from 17
universities and from nine universities in Phase Three. However, in all phases
the participants were from both newly emerging universities and long-established

universities.

10.5 Future Work

The section highlights some recommendations for future research as follows:

e This study focused on only one culture, Saudi Arabian culture, and one website

genre which was university websites. The proposed framework (FLWCAG) could

! Available at: http://www.alecso.org/wcag2.0/
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be extended to other Arabic and non-Arabic cultures and other websites genres.
It would be useful if future research were undertaken to explore such extension, as
the proposed framework was designed to be flexible, in order to allow modifications
that suit the target culture and website genre, as there was one component ded-
icated for genre-specific cultural markers, as illustrated in Figure 6.1 in Chapter
6.

e The current study covers the basic accessibility guidelines and SCs, combining
WCAG 2.0 Level A with the proposed ones. Although a number of the proposed
guidelines and SCs made changes to a number of WCAG 2.0 Level AA and Level
AAA and replaced them, the study did not go further to combine other higher level
guidelines and SCs. It would be interesting to extend the accessibility guidelines
and success criteria to cover higher levels of accessibility. Furthermore, the guide-
lines proposed in this study covered only desktop version websites. They could be
extended to cover guidelines for different devices and platforms. This research is
only a first step towards establishing robust guidelines for Arabic university web-
sites. Further research will require substantial studies and resources (e.g. funds,

experts, knowledge, time).

e All the items in Wosool have the same level of priority. However, for the purpose of
reducing costs and prioritising some aspects, it might be helpful to conduct future
research regarding prioritising Wosool items and how this would affect the time
required to use it. Additionally, providing Wosool in the form of a semi-automated
tool that requires little or no developer intervention, in future, would help in saving

developers’ time.

e Submissions to the Accessibility Guidelines Working Group (AGWG)? to enable
the suggested SCs to become part of forthcoming versions of WCAG and other

international accessibility standards®.

e There also needs to be a definitive translation of WCAG into Arabic to include the

techniques and other guidance in order to better support Arab web developers.

e Applying the proposed localised accessibility guidelines on University websites in
Saudi Arabia to improve their accessibility levels. The plan is to start with the

university I work at (Umm AlQura University) by:

— First, raising awareness of equal opportunity for all users and importance of

web accessibility among the developers and decision makers.

— Second, improving developers’ skills by training them on up-to-date acces-
sibility technologies. Different dissemination strategies would be adopted,

such as seminars, workshops and conferences. For example, the SWING

*https://www.w3.org/WAI/GL/
3https://www.iso.org/accessing-my-world.html
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project? transfers accessibility best practices and provides different dissem-
ination strategies with developers, such as training and conferences. This
project aims to create sustainable policies in universities in order to enable
disabled students to have equal access to learning environments and pro-

grammes.

— Third, developing strategic and realistic plans for the adoption of web acces-
sibility.

— Fourth, explaining the proposed localised guidelines and how to use the check-

list Wosool to the university’s website developers.

Through the experience gained from conducting this research, working with the
ECS accessibility team at the university of Southampton, studying accessibility
guidelines and techniques with a focus on Arabic websites and discussing accessi-
bility issues with Arab experts in the field and people who work with people with
disabilities, the author of this thesis will certainly have moved towards becoming
an accessibility expert. The author also attended several accessibility conferences,
and published and presented her work in a number of conferences. This was a
demonstration of the willingness and ability of the researcher to communicate and
share knowledge with other professionals in the field. Attending conferences was
very fruitful in terms of obtaining feedback on current research and seeing what
others were doing in the area. It was also useful for building a good network of
links with other personnel and institutes. In addition, the author received emails
from developers of Saudi university websites asking about the guidelines and how
to improve the accessibility of Arabic content, which confirmed the significance of

this research.

10.6 Research Implications and Recommendations

Implications from this study include a set of recommendations that would raise the

accessibility levels of Arabic websites.

Universities and decision makers need to understand the challenges involved in making
their websites accessible and should adopt the appropriate solutions to improve them.
They have to spread the awareness of the importance of accessible websites by developing
and improving appropriate and enforceable policies. They should also work on raising
awareness among their developers and webmasters regarding the importance of meeting
accessibility requirements and then provide technical support and training, for example,

workshops and seminars.

Web developers should work towards improving their knowledge concerning accessibil-

ity, and incorporate website accessibility at the beginning of the website development

“http://elearning.swingproject.cu/
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process, in order to reduce the cost associated, as opposed to doing that at a later stage.
Furthermore, they should take into account users’ feedback and needs and pay more
attention to delivering web content that is suitable to what they are familiar with in
their culture. The successful implementation of website accessibility would enable people
with different abilities to get involved directly in the community, thus making it better

for all.

Organisations and institutions caring for disabled people have a responsibility to spread
awareness amongst other organisations, such as schools, universities and colleges. They
should work on spreading awareness among the community of the need for equal oppor-

tunities and rights for all people, disabled and non-disabled.

Finally, this study has shown that more work to enrich the Arabic content in the field
of information technology is required. There are many valuable technical resources that
would be beneficial for Arab developers -whose English language level may be low- if
they were translated. It would also be valuable if the translators and I'T experts worked
together to produce unified Arabic translations for the technical terms. For this reason,
Arabic technical articles usually tend to provide the technical terms in English between
brackets, so the reader can understand the exact meaning of the term. Even the word
“accessibility” can be translated in different ways in Arabic which can cause further

confusion.
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The Question E-mail

Reply ReplyAll Forward w - BR- &5 & & X G- (7]
Questions about Guidelines for Design and Management of
Public Sector Websites

Alayed AS.I.

To: eg

Meonday, January 12, 2015 11:08 AM

I'm doing a research on accessibility and usability for Arabic websites, and [ have questions regarding the document:
"Guidelines for Design and Management of Public Sector Websites"

- Is there any update for this document as it was published in 20067
- Who are the authors of this document?
- Are there any studies you referred to in determining the best Arabic fonts and size?

Many thanks.
Regards,
Asmaa Alayed

Lecturer at Umm AlQura University, Makkah.
PhD student at the University of Southampton, UK.
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List of Translation Problems in
the Arabic Version of WCAG 2.0

Translation | English Word Arabic Suggestion Location in the Document
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and WCAG 2.0 Gudelmes — Principle
el 405 4
and
A L
8 C Code fopbema 18 BAD WCAG 2.0 Layers of Guidance
and WCAG 2.0 Supporting Documents
1 Conform Bl JEE WCAG 2.0 Layers of Guidance
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e
d Levels of Gl e | Al Tl WCAG 2.0 Layers of Guidance
conformance ar
ad Accessible ER el 6 WCAG 2.0 Layers of Guidance
and ar
Al J43 gl g
c Education e (=i WCAG 1.0 Supporting Documents
or
AEE
or
gL
c Business case ] ] WCAG 1.0 Supporting Documents
or
e Al
ahk Gloszary 3 st =Tl e gdlt Important Terms in WCAG
and 20
il Glossary
d Understanding Logd o Important Terms in WCAG 2.0
© Relied upon N ke il TImportant Terms in WCAG 2.0
Glossary
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Translation | English Word Arabic Suggestion Location in the Document
Problem Translation
c Information A2 el o lall Za gl WCAG 2.0 Guidelines — Principle
1
c Large print g isill | i pS G eLEEN | WCAG 2.0 Guidelines — Principle
st 1 — Guideline 1.1
a CAPTCHA Leis Lot
and
s
a Time-based R PRSP BBl WCAG 2.0 Guidelines — Principle
mediz and 1 — Guideline 1.2
= s
aga g
g Media Hig Ly WCAG 2.0 Gudelmes — Principle
and 1 — Guidelime 1.2
e g WCAG 2.0 Guidelimes — Principle
and 1 — Guideline 2.2
i Mg
g extended audio e ey e s WCAG 2.0 Gudelmes — Principle
description o= el 1 — Guideline 1.2
and Glossary
il dl Biay
da s gall
a,c audie dezcription g g e iy WCAG 2.0 Gudelines — Principle
and 1 — Guideline 1.2
lme i iag G].DGSEI}
a Contrast ratio el Bt el s WCAG 1.0 Gudehnes — Principle
and 1 — Guideline 1.4
ol A Glossary
c Codmg (s el s WCAG 2.0 Gudelmes — Principle
d Programmatic iy s 1 - Gudelme 1.4
ar
i 8
c Significant AE i
b LDEDt\"PES B _;'l_"-il ToLafi il e
a Wiznal o [ WCAG 2.0 Gudelines — Principle
presentation and 1 — Guidelme 1.4
el e
a Prezentation i e WCAG 2.0 Gudelmes — Principle
and 1 — Guideline 1.5, 1.4
R WCAG 2.0 Guidelimes — Principle
2 —Guideline 2.2
Glossary
a Image of text el B s iy et all WCAG 2.0 Gudelmes — Principle
and 1 — Guidelme 1.4
b g il Glossary
a Speech i s WCAG 2.0 Gudelines — Principle
and ar 1 — Guideline 1.4
e Cula Glossary
and
e
a Foreground Ll dgaly fpdai dgal g WCAG 2.0 Gudelines — Principle
and 1 — Guideline 1.4
ALl gl
and
igals
a User gt i All parts
and
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Translation | English Word Arabic Suggestion Location in the Document
Problem Translation
[ Seroll e s WCAG 2.0 Gudelmes — Principle
2 — Guideline 2.2
a Stop [ —EE WCAG 2.0 Gudelines — Principle
and 2 — Guideline 2.2
S A Conformance
and
iy
a Pause Cifa il g [T WCAG 2.0 Gudelmes — Principle
and 2 — Guideline 2.2
=T Conformance
a Hide elia! elial WCAG 2.0 Gudelmes — Principle
and 2 — Guideline 2.2
e Conformance
c Emergency 5 sk fzlsk WCAG 2.0 Gudelines — Principle
and or 2 — Guideline 2.2
gr=tiosrs =ty Glossary
c Preload ] el [8L WCAG 2.0 Guidelines — Principle
2 — Guideline 2.2
B C Real-time event | Ag=llcuidl ol Duall WCAG 2.0 Guidelines — Principle
Cuall or 2 — Guideline 2.2
and ol LA | Glossary
Il__‘.i:_l.i:dl IJAJ:I ‘;_i-_}i_-;_',l
Caall
and
SE-PUNE LTS
e
[ Interruptions Tl Diallis WCAG 2.0 Gudelmes — Principle
2 — Guideline 2.2
c Below Threzhold B s g s e WCAG 2.0 Guidelines — Principle
2 — Guideline 2.3
[ Three flashes il g TS a2l WCAG 2.0 Gudelmes — Principle
Axdiia 2 — Guideline 2.3
c Mavizable oo &yl il 4L WCAG 2.0 Gmdelnes — Principle
— 2 — Guideline 2.4
a MNavigate et ] WCAG 2.0 Gudelines — Principle
and 2 — Guideline 2.4
o
c Sequentially dalsa o 8 Jolfie (B WCAG 2.0 Guidelines — Principle
2 — Guideline 2.4
[ Sequences Ll g s WCAG 2.0 Gudelmes — Principle
2 — Guideline 2.4
b Focus Feall Bl WCAG 2.0 Gudelines — Principle
and or 2 — Guideline 2.4
Sl 2B WCAG 2.0 Guidelines — Principle
2 — Guideline 3.2
Glossary
a Link purpose Ll e Lol am WCAG 2.0 Gudelmes — Principle
and or 2 — Guideline 2.4
e Lyl A, Glossary
c Link text il Jagl e Il i WCAG 2.0 Gmdelines — Principle
2 — Guideline 2.4
b, d Focus visible el B g WCAG 2.0 Guidelines — Principle
or 2 — Guideline 2.4
BN
b, c Keyboard focus el & L] iafd 350 ik | WCAG 2.0 Guidelines — Principle
indicator gl 2 — Guideline 2.4
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Translation | English Word Arabic Suggestion Location in the Docoment
Problem Translation
g Idiom [ [ER R WCAG 2.0 Guidelmes —
and Principled — Guideline 5.1
e Glossary
b Beadable Ay e EYUERTE WCAG 2.0 Gudelines —
ar Principle3 — Guideline 3.1
S0 ill i
a Beadablz iLg e EYFERTH WCAG 2.0 Gudelines —
and ar Principle3 — Guideline 3.1
del all JIE Sl all JiE
a Jarzon dicls sl Lol Aa] WCAG 2.0 Gudelines —
and Principled — Guideline 3.1
dnpnadal Glossary
a Abbreviation Dl peiie 2 fatial WCAG 2.0 Guidelmes —
and Principled — Guideline 3.1
il glaaial G].DGSE.I'}.-
a Predictable el A g Gl QG WCAG 2.0 Gudelnes —
and ar Principle3 — Guideling 3.2
c On focus 55l A S A WCAG 2.0 Guidelines —
ar Principled — Guideline 5.2
e Gl
[ Setting edia ot WCAG 2.0 Guidelmes —
Principled — Guideling 5.2
ac Conzistent paaia Bldie WCAG 2.0 Gudelines —
and Or Principle’ — Guideline 3.2
a Labels [ERET Ll WCAG 2.0 Gudelines — Principle
and 2 — Guidelme 2.4
alio WCAG 2.0 Guidelines —
Principled — Guideline 3.2
Glossary
a Input error fhls flash fckla Jata WICAG 2.0 Gudelines —
and Principled — Guideline 3.3
PRCENTJERT Gloszary
and
Jo gl Jual
a Tag = =5 WCAG 2.0 Gudelmes — Principle
and 4
s
[ Script T e WCAG 2.0 Gudelmes — Principle
4
d Links Ly Ll 5 WCAG 1.0 Gudelines — Principle
4
c Form elements el T sl 3 WCAG 2.0 Guidelines — Principle
4
ac Accesaibility A Az Al s Conformance
support and
agiail g fals
a Captions i R WCAG 2.0 Gudelmes — Principle
and 1 - Guideline 1.2
il pe iy Glossary
[ learning PrEANEEpI et g Glossary
digzhalities
a Viewport e e ke Glossary
and
e ehd
c Players Bel all ol g i Glossary
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Translation English Word Arabic Suggestion Location in the Document
Problem Translation
c Contrast ratio cdll e ) dpui Glozzary
a Relative gl oy glatll il 5oL Glozzary
luminanice and
] 5oL
and
Seliimf! S
a b c Bold Jpas e e Glossary
and
a Lower secondary | oo Jsildla el | e L5 dle WCAG 2.0 Guidelines —
education level 5l addatll 5.0l addatll Principle3 — Guideline 3.1
and Glossary
o 15150
A bt
a Media alternative | jeilldly liley | asllalog il WCAG 2.0 Guidelines — Principle
for text and 1 - Guideline 1.2
o g Bl g Glossary
gl ]
d Full screen aalall 2L18 agall lds Glossary
c Programmatically | &aulpioie. Lime 2 22m Gloszary
determined Lpallel mdi
a Programmatically | &aulpioie. Lime 2 22m Important Terms in WCAG 2.0
determined Lpalle] i WCAG 2.0 Guidelines — Principle
and 1- Guidelinel 3, Principle 2 —
Lt 22aa Guideline 2.4, Principle 5 —
and Guideline 3.1, Principle 4
Elol gy 20ma Glossary
Aamef mali
ac.d Programmatically | 22aw 3l azaa by gl WCAG 2.0 Guidelines — Principle
determined link Lae Lo 2 — Guideline 2.4
context and Glossary
2amy Tl 3l
I:-__r_ﬂln_-'_}_l 3.::....;'\_.;,._:
Apalic]
ac Programmatically A A e WCAG 2.0 Guidelines — Principle
set And 4
Aol g 2l Gloszary
ol
a Structure iy igy WCAG 2.0 Guidelines — Principle
and or 1 - Guideline 1.3
JEan JEn Glozzary
b d Portal ing sl 5 Statement of Partial Conformance -
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Appendix C

First Interview Questions

C.1 English Version

PART ONE

To what extent do you agree that the following are important to localise web accessibility

guidelines for university websites in Saudi Arabia: (strongly disagree = 1; disagree

= 2; neutral =3; agree =4; and strongly agree = 5), and please explain WHY?

Component, Subcomponent OR Strongly Disagree Neutral Agree Strongly
Element Disagree Agree
‘Web Accessibility
1: The content of the website must
be:  Perceivable, Operable, Under-
standable and Robust.
Genre-Specific Cultural Markers

Language

(Arabic)

2: Direction of reading and writing.

3: Uni-case language.

4: Formation of the letters.

5: Cursive form and spaces within and

between words.

6: Diacritical Marks.

7: Homographic language.

8: Gender-specific language.

9: Font size.

10: Font type.

11: Type of text emphasis.

12: Alignment of text.

13: Long sentences.

14: Diglossic language.

Data Format

15: Understood and acceptable data
format (date, time, currency, address,
phone numbers, name format and mea-

surements) within the culture for uni-

versity websites.
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Component, Subcomponent OR Strongly Disagree Neutral Agree Strongly

Element Disagree Agree

Symbols and Icons

16: Understood and acceptable sym-
bols within the culture for university

websites.

Multimedia

17: Multimedia appropriateness to the

culture in university websites.

18: Incorporating music with multime-

dia provided on university websites.

19: Amount of multimedia preferred in
the culture for university websites.

Colours

20: Acceptable and preferred colours
in the culture for university websites.

Layout

21: Acceptable and preferred layout in

the culture for university websites.

Navigation

22: Acceptable and preferred naviga-
tion in the culture for university web-

sites.

Costs

23: Costs of Internet connection and

devices.

User Diversity

24: Various Users: disabled, older, in-
experienced users and low literacy or

not fluent in the language.

Internet Infrastructure

25: Internet speed in the country.
26: Broadband availability.

Technology Variety

27: Technology variety including soft-
ware, hardware and assistive technol-

ogy.

PART TWO

Questions for Developers ONLY:

28: What are the challenges to enhancing web accessibility that face the developers of

Saudi university websites?
29: Which web accessibility guidelines do you follow in your university website?
Question for All Experts:

30: Do you suggest any modification or addition to the framework?
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C.3 Arabic Version of the Proposed Framework
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Figure C.1: Arabic Version of the Proposed Framework







Appendix D

Participants Information Sheet

for the First Interview

D.1 English Version

Study Title: A Framework for Localised Web Content Accessibility Guidelines for University
Websites in Saudi Arabia

Researcher: Asmaa Alayed
Supervisors: Prof. Mike Wald and Mrs. E. A. Draffan.
Ethics reference: ERGO/FPSE/17056

Please read this information carefully before deciding to take part in this research. If you are

happy to participate you will be asked to sign a consent form.
What is the research about?

This research is required as part of the researcher’s PhD degree in Computer Science. The main

aims of this research are:

e To investigate different factors that would affect the accessibility of Arabic websites, to be
specific, those in Saudi Arabia. These factors should be taken into account when designing

a website targeting people in this region.

e To build a framework for the development of a localised accessibility guidelines comprising

all factors that need to be considered in the design of Arabic websites.

This research is under the supervision of the School of Electronics and Computer Science, Uni-

versity of Southampton, UK, and is fully funded by Saudi Arabian Cultural Bureau.

Why have I been chosen?
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You are invited to participate in this study because your opinion and expertise as an expert in
web accessibility and/or development or design of Arabic university websites, or you have been
working with Arab people with special needs. This will help me to validate and confirm the

proposed research framework.
What will happen to me if I take part?

I will first ask you to sign a consent form, and then I am going to review the research framework
with you, and after that I will start to collect data from you by an interview with open-ended

questions about the framework. I will record your voice during the interview only.
Are there any benefits in my taking part?

This research is not designed to help you personally, but your feedback as an expert will help

me to validate my research framework and probably gather more useful information around it.
Are there any risks involved? No.
Will my participation be confidential?

Yes. Your information will be stored and used on secure systems and will be used for the purpose
of this study only, your responses are voluntary, and will not be linked to your name or to your

organisations name. All responses will be compiled and analysed together.
What happens if I change my mind?

You have the right to terminate your participation in the research, at any stage, you do not need
to give any reasons, and without your legal rights being affected. Any data collected from you

will be immediately destroyed.

What happens if something goes wrong? In the unlikely case of concern or complaint,

please contact Research Governance Manager (02380 595058, rgoinfo@soton.ac.uk).
Where can I get more information?

For further details, please contact either myself Asmaa Alayed (asialgl4@soton.ac.uk) or my re-

search supervisors, Professor Mike Wald (mw@ecs.soton.ac.uk) and Mrs. E. A. Draffan (ead@ecs.soto.ac.uk).
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Appendix E

Invitation Email to the First

Interview
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Appendix F

Consent Form for the First

Interview

F.1 English Version

Study title: A Framework for Localised Web Content Accessibility Guidelines for University
Websites in Saudi Arabia

Researcher name: Asmaa Alayed

Supervisors: Prof. Mike Wald and Mrs. E. A. Draffan.

Ethics reference: ERGO/FPSE/17056

Please sign below if you agree with the statements:

e I have read and understood the information sheet (Version 3 dated 2015-08-31) and have
had the opportunity to ask questions about the study.

e [ agree to take part in this research.

e [ understand my participation is voluntary and I may withdraw at any time without my

legal rights being affected.

e [ agree to record my voice during my participation in this study.

Data Protection

I understand that information collected about me during my participation in this study will be
stored on a password protected computer and that this information will only be used for the

purpose of this study. All files containing any personal data will be made anonymous.
Name of participant (print name):
Signature of participant:

Date:
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Appendix G

SPSS Results for the Experts

Inverviews

One-Sample Statistics

Std. Error

M Mean Stdl. Deviation Mean
The content of the website must be: 18 4.89 323 076
FPerceivable, Cperable,
Understandable and Robust.
Direction of Reading and Writing 18 3.94 1.211 286
LIni-case language 18 372 578 135
Formation of the |etters 18 3.89 1.023 241
Cursive form and spaces within and 18 4.39 1.037 244
hetween words
Diacritical Marks 18 5.00 .000® .0oo
Homaographic language 18 444 822 217
Gender-specific language 18 3.83 786 185
Font size 18 5.00 .000® .0oo
Font type 18 5.00 .ooo?® .0oo
Type of text emphasis 18 5.00 ooo? .000
Alignment of text 18 4.67 B4 140
Long sentences 18 439 850 200
Diglossic language 18 3.89 1.183 274
Understood and acceptable data 18 472 461 109
format within the culture for university
websites
Understood and acceptable symbols 18 4.94 236 056
within the culture for university
wehsites
Multimedia appropriateness to the 18 4.89 323 076
culture in university websites
Incarparating music with multimedia 18 472 461 1089
provided on university websites
Amount of multimedia preferrad in 18 4.22 732 73
the the culture for universit websites
Acceptable and preferred colours in 18 4.44 794 1858
the culture for university websites
Acceptable and preferred layoutin 18 4.56 A1 A
the culture for university websites
Understood and acceptable 18 472 461 109
Mavigation within the culture for
university wehsites
Costs 18 1.83 To7 A67
User diversity 18 4.83 383 .090
Internet speed in the country 18 484 (236 {056
Broadhand availahility 18 4.83 383 0490
Technology Variety 18 478 428 M

a.tcannothe computed because the standard deviation is 0.



One-Sample Test

TestValue =3
95% Confidence Interval of the
Mean Difference
1 df Sig. (2-tailed) Difference Lower Upper

The content of the wehsite must he: 24782 17 000 1.889 1.73 2.08
FPerceivahle, Operable,
Understandable and Robust.
Direction of Reading and Writing 3.308 17 004 944 .34 1.55
LIni-case language 5333 17 000 722 A4 1.01
Formation of the |etters 3.688 17 002 .Bag .38 1.40
Cursive form and spaces within and 5683 17 0oo 1.389 87 1.90
hetween words
Homuographic language 6.648 17 000 1.444 .89 1.80
Gender-specific language 4.489 17 000 833 A4 1.22
Alignment of text 11.802 17 ooo 1.667 1.37 1.96
Long sentences 6.934 17 000 1.389 a7 1.81
Diglossic language 3189 17 0058 889 .30 1.48
Understood and acceptahle data 15.854 17 0oo 1.722 1.49 1.95
format within the culture for university
websites
Understood and acceptahble symbols 35.000 17 ooo 1.944 1.83 2.06
within the culture for university
websites
Multimedia appropriateness to the 24782 17 ooo 1.888 1.73 2.05
culture in university websites
Incorporating music with multimedia 15.854 17 0oo 1.722 1.49 1.495
provided on university wehsites
Amount of multimedia preferred in the 7.083 17 000 1.222 .86 1.59
the culture for universirt websites
Acceptable and preferred colours in 7.818 17 0oo 1.444 1.05 1.83
the culture for university websites
Acceptable and preferred layout in the 12.807 17 ooo 1.556 1.30 1.81
culture for university websites
Understood and acceptahle 15.854 17 ooo 1.722 1.49 1.95
Mavigation within the culture for
university websites
Costs -7.000 17 000 -1 67 -1.52 -82
User diversity 20.283 17 .00o 1.833 1.64 202
Internet speed in the country 35.000 17 000 1.844 1.83 2.06
Broadband availability 20.283 17 000 1.833 1.64 2.02
Technology Variety 17.6M 17 000 1.778 1.57 1.98







Appendix H

Localised Web Content
Accessibility Guidelines for

University Websites in Saudi
Arabia

A complete list of localised guidelines success criteria for university websites in Saudi Arabia is
found in Table H.1.

197



ty Websites in

1versi

Appendix H Localised Web Content Accessibility Guidelines for Un

Saudi Arabia

198

'$119dX0 POMOIAIDIUT O}
pue (£10g) ‘T& 10 STeMOY[Y

‘syrrodxo
PoMOIATOIUT 8} pUR
(T102) ‘Te 90 1YPnojyeIy
£(9002) 'Te 19 1eYaqIq
{(e107) Te 10 STEMOY[Y
£(9002) "T& %2 TIqeM TV

‘o8engue] o) Ul juLN JoU I0
AD®I9)I] MO[ )M 9SOY} IO ‘pnofe
SpIoMm 91} peaI JRYY) SOI30[0UTD)

asn oym ‘Surpue)siopun pre o9
1X09U00 Julsn AJNOJIP SARY OYMm
‘senIiqesip Surpeal yiim ojdosq

‘srrodxo
ﬁ@gw_?ﬂwaﬁﬂ wﬂp ﬁﬂ,m
(T102) "Te %o ypnojyely
(9002) "Te 10 YAy
{(€10T) ‘Te 30 Sremoy|y
{(9002) T 1° [IqeM TV
{(z102) Te 1° 'lqRY-Nqy

‘o8engue oY) UI Juanf JoU IO
ADRI9)1] MO[ Y)IM 9SOY]} IO ‘pnofe
SpPIOM 91} prAI JRYY) SIIS0[OUTD)

asn oym ‘Surpue)siopun pre o9
1X0JU00 Julsn AJNOYIP SARY OYm
‘senyfiqesip Surpeal yjum spdosg

‘sIepue3d
U99M)O( DJRTIUSISYIP 0} Posn
aIe SOILIORIP [N I0 Terjred

‘arqeordde st 91 uSYM T°¢'H

'SIopue3
91 U22MI0( 9)RIIURIDYID
09 SOILIDRIP oSN
‘arqeordde st 41 Uy T'F

‘a[qissod a19ym

pesn st o3engue [RIOUSY) T'T°F

‘A[uo
SO[RWIO] I0] SSO[UN ‘SPIOoM
oyads-1epuss proar pue
a8engue| [eIoUeS 9s() '}

‘spiom ydeiSowoy usamiaq
91RIJUSISYTP 09 papraoid are
SONLIORIP [0y J0 [eipRd T°1°¢

"SpIom
yder3owoy usemiaq
91RIJUSISYTP 09 SOIILIDRID
reraed gses] je 9s() 1'¢

‘98ed qom Aue
Ul SOTYLIDRIP OU PUR SIIJLIDRID
[y 10y suorydo are 919Y ], TG

“Jneyop
e se o8ed qom Aue ur pepraoid

ore SOILIORIp [e1jRd T'T'G

"90UJULS ® UL
plom e jo uonsod Io/pue
Surmueswn ‘uorjerounuoxd
a1} AJLIR[O 0O} SOILIORIP
rerpared gses] e 9s() 1°g

‘(Surpear) Aerdsip
ejep pue (Sunim) A1juoe
©)ep UOM]D( UOTJORIIP O3 Ul
ADUa)SISUOD ® ST SIS, "T'E€'T

‘(Surpear) Aerdsip ejep
pue (Sunjum) A1que eyep
U02M)9( UOTIJODIIP dYY UT
£5u99s1SU0D O} }2YD) ¢'T

o3ensdue|
oy1ads-1epusr)
v

o3endue|

orydeisowoy
RS

sy reur

[eonIoRI( g

Wm ‘poymads are uoI308IIp “UOTID9IIP SHT
= S)1 puR JX9) dIqeIy-uou pue 1x99} dSIqelry-uou Aue
*SOT)NOIJIP m Aue jo o8enduel oyJ, 1'C'T Jo o8en3ue[ oy AJadg 7T
‘syp10dxo Suipeal 10 3urures] aAey m o8ed
< oGenduer]
pemarazoul oY1 pue (9107 oym o[doad pue yooods ojur 1xo9 Unv ‘poyroads are o3ed qom OIqeIy Aue I0J 9J9[ 0} SUIILIA
‘a10g) ‘TR 10 Tweqe[H 1I9AUOD JRY7 SOI30[OUYD9) 18I0 qom OIqeIy Au® JO UOI109IID 1YS1I Sk UOI10IIp ST pue QUON pue 3urpesy
{(€10T) "TB 10 STeMOY[Y 10 SIepeal UsaIds asn oym o[dosg sq1 pue o3endue] oy, ['T'T agengue| a9 AJoadg T1°T Jo uoroeai(q T
Ag quouod
$90INO0SAY SI0s() 103IR], sordourig DS JuRINSAY SoUI[oPINY) JUR)NSIY poroepy JuoweHq -wo)) qng

RIQRIY TPNRBG U SOYISUIA\ A}ISIOATU() I0] RLISHII)) SS9IONG PUR SOUI[EPINE) A[IISS9I0Y JUaU0)) qOAN T H °O[qRL




ty Websites in

1versi

Appendix H Localised Web Content Accessibility Guidelines for Un

Saudi Arabia

199

‘popraoad oxe JueIuU0d
a[qepeal j0U 10 paduRApPR 10]
SOAIJRULIO)R S[(RpUR)SIOPUN

pue o[qepeal Y0 1'C'TT

"JU9IU0D d[qepPRAI J0U IO
poouRApPR 10] SOAIJRUIS)[R
a[qepur)sIOpUN
pue o[qepeal

Y30 2p1aoid g’ 1T

‘sp1adxo < ‘pasn “(VSIN)
pomatAIoqul o1 pue (G107) -odengue| M ST spiom o[dwWIs pue UOWTIOD JIqeIy pIepuer)§ WIOPOIA o8engue|
SUIRDY pUR WOURYO[Y 9Y] Ul Jueny 10U 9SOy} 10 KoeId)1| m M VSN o[qepesy T'T'T1T o[qepeoar sjdwrs os() T'TT o18SO[31(] 'TT
‘spredxe MO[ 3IM I0 ATOWLdW PAIUI] m "SOOUDIUDS G SPIIIXD
pomoraIa)ul oY) pue ARy OUM ‘SSINOLIP SUrUIes| E ydeiSered QN pue spiom ‘sydeadered pue QUON S90UJUOS
(9002) 'T® 10 IIqep\-TV 1o 3uipeal ‘o8endue] Yjm ojdosg = g Spo9oxe 90uajuas ON ['T'0T | S02ou9juas 410Ys 9)LUIA T°0T Suor7 ‘01
“uoryeoyrysn(
811 A1dde oy o[qersjoid st
21 ‘1eremor ‘(pagmsnl Aqny
's1Iodxe pemarAIaul oY) ‘paynysnl 10 payrpsnl y3ur) adKy
pue (900g) ‘T& 10 eryeusg "SOTYI[IqesTp SuruIes] 10 Surpeal A7y 10 (19939q) poyrysnl Ju0J oY} 10} juemuIIfe ad£y 1%99 Jo
‘(9002) e 10 [IqeM TV UM ‘Uolsia mof oaey oym 91dod g ST 1970 ST IXAL, 1°T°6 oyerrdordde asn 1°6 Juoq uLwuSIY "6
‘syrodxo 1x09 oy} osiseyduwo "INo[0d pue poq
POMOIAIOUL BT} pUR 09 porjdde st anojoo pue pjoq JO UOI1RUIqUIOD & I0 P[Oq stseyduro
(9002) 'T® 1° IIqepm TV JO worjRUIqUIOD ® 10 plog T'T'8 | osn ‘9xo) asiseydwod OF, T°8 QUON 1%x09 Jo odAT, g
spiom
‘syrodxo uoamloq pue
POMOIAIDUIL ST} pPUR ‘a[qepeal puer Iea[d oz1s uryyim seoeds
(9002) e 10 weYaqIg ‘we()*() 03 Tenbe oIe SpIom Uamjoq sooeds pue od£) pue wLIo}
{(9002) 'Te 10 IIqepm-TV spiom weamjoq sooedg T°T°/ oY) 1YY oINS ORI T°L uoq aATSINY) "),
“ewIoyR], pue [eury £q
's119dXe PoMOTAISUT POMO[[0] ‘URWIOY MON SOWL T,
o) pue (110g) uepeurey :9Ie SJUO0J POPULUIUIOIDT
:(9002) T8 10 I9eM-TV A8y oy, o[qepeat
{(z10g) n1T pue 1eeqnqy o pue Ies[o oIe sJUOq [°T1°9 od Ay yuoj o[qepea1 os() T'9 QUON adA£y) quoq ‘9
‘syprodxo ‘o[doad 10p[0 10 oFen3ue] oY) m
PoMaIAILUI o) pU® Ul Juenyj j0u I0 AOeIojl] MO[ YIIm .m ‘sgurpeay oy} 10} jurod-Og
(9002) Te 9 TIqeM\-TV ‘semyI[IqesIp Sulules] 10 Surpeat m pue x93 oy 10j jutod-g71 adAy omengue
{(z10¢) nT pue moeqnqy | UM ‘UOISIA MmO aary oym o[doad B~ 1Se9[ Je SI 9ZIS JUO] ['1'G "9ZIS JUOJ o[qepeal as() [°G oy 9ZIS JUO ‘G
Agq quouod
$90INO0SAY sI09s() 103IR], sordourig DS JuRINSAY SouI[opINY) JUR)NSIY poroepy JuowIoHq -wo)) qng




200

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

‘o8engue oY) Ul Juonf jou JIo 9
=
AdeI91] MO[ YNIM ‘Sulpuejsiopun =
pre 09 1x9ju00 Fuisn AMOLYIp g oIqRIy Ul
+
‘sy11odxe pomararoul 10 ‘AIoWPW PoJIWI] SARY m swAuoIOR pue
oY) pue (£107) ‘sIoyIUSeU U99Ids U0 Aol ‘Spiom E "SWAUOIOR 10 SUOIJRIADIQQR -o1qrssod J1 suiAuoioe pue SUOI}RIADIqQY
BV pue Ipswnpj nqy Surpooop AYNOWYIP ARy OYM - Jo esn ou st ol T'T¥I suonjerasiqqe ploay 1yl 4!
‘Suroeds aur| ‘sydeiered
oY} URY) IoSIR[ SOWI) G'T ISBI| pue
‘sy1odxo ‘o8endue] oy} Ul JULN] J0U dSOYY 1e st Suroeds ydeidered pue ‘syderdered Soul] Usomioq
PoMaIAILUI B} pue 10 KoeIo)i[ MO[ UM ‘SoTI[IqesIp ‘syderdered urgyim sededs g USOMI( PUR SOUI] UsomIaq Suroeds
(110g) Moaze] pue ruisspg Suipear ‘uoisia mo[ ym sjdosg 1ses] Je sI Sutoeds aul 1°'T°€T Suroeds a10w 8s() T'E€T oy T, ‘€1
‘o) oy}
JO 9sow DIqeIy UI pasn jou oIe
sioyeredes puesnoy, 73 g1
() st 109eTRdos TeWOO €'7'CT
“Ioquunu dyj Jo 1Jo] 9yl
1R ST uSts a8euadiad 7' ¢l
*)X9JU0D
“IoquInu
OIqely I0J JRULIOJ Ioqun
‘syrodxo ) o1} JO Jy3LI o1} Je oIe SulIs e J 1OAHIN
) ) ) oyerrdoadde osn) g1
pomataIoqul o1 pue (F107) S aA1yeSoU puR OAISOJ 177 CT
) ) 2 : — o8enSuer
RUURYN]\ PUR [1RMRY, TV o *1X9JU0d sloqunN ‘gT
{(900z) DeM {(FT0T) M *JX9JU0D JIqRIy UL POsn oIe oIqRIy Ul sIoquInu
Iose[ pue RUURYNIN sIaquIny J1pul-olqery 1'1°ZT olpuy-oIqery os) 1°ZT QUON
Agq quouod
$90INO0SAY sI09s() 103IR], sordourig DS JuRINSAY SouI[opINY) JUR)NSIY poroepy JuowIoHq -wo)) qng




201

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

‘Surueowt
QU0 URYY) 9IOW ST 9I0Y)

J1 owry A10ay (q 10 ‘08ed qom
a1} ySnoar) Surueswt auo St
9197} J1 9OUAIINDDO0 )SIY 9Y} e
(e :o1qerreae ore uoryeue[dxe
10 uorsuedxo ‘posn ore
suoryeraslqqe usyM\ ‘g'gvl
‘a[qe[rear oIe uolsuedxo

SI 10/pue UOTIRIADIGQE
a1} Jo uorjerndunuoid diqery
‘pore[sued], (q°'g YO "popraord
oq Aew suorjerrdIqqe
poje[surIjUN O JO
suoryeue[dxs] ‘seSendue] 1930
oY) Ul a1e A8y se dIqely
ur peounouoid pue UajLIM
oIe SWAUOIOY :POJR[SURIIU()
(e'g :seSenSue[ 10Yj0 woI]
suorjeradrqqe pamoriog (g
‘o[qe[TRAR ST UOI)RIADIqJR

a1} Jo urIoj uorsuedxoe

-ogenguel ouL (q'T YO -wsIerur ut
91} UI JUSN[ JOU 3SOY)} IO WM S109999] o1} usamiaq sdojis [[ny
AoeI19qT] MO UM ‘Surpuejsiopun = aIe 2191 I()/pue ‘wsI[RIIUL
pre 03 9xojuo0d Jursn A}MOIPIp m Ul 199991 91} Usom)aq sooeds ‘pasn oIqery ur
‘sy11odxo ‘AIomouwr pajIuwIl] 9ARY ‘sIoygrudewu m ore 2197 J, ('] :suoljeradiqqe aIe Ao7) UM SWAUOIOR swAuoIoe pue
PomaTATe)Ul oY) pue (£107) U99I0S 9sn ‘spIom SUTpodap E oiqery (T @q p[noo Aa1) ‘pesn pue suorjerasiqqe SUOTYRIARIqQY
BV pue Ipewiny nqy Aymogrp aaey oym 9dosd - oIt suonelaalqqe WYM 1°¢' 71 oy AJurel) gyl °HON hd! oTenaueT
Agq quouod
S90IN0SAY sI0s() 1981R], sordourrg SDS 1R} NSaYy SOUI[OPINY) JURINSAY eSiikiavy JueTIa[ -woy) qng




202

's1Iedxe pomarAIajul
oYy pue (9T0g) 150 Ipnes
¢(G00g) WOosON pue UozjoN

{(110g) WosooIN (3107)

Perceivable and Understandable

-ouoyd
Oiqomt 1o} XX XXX XXXG
996+ pue oul[ pue[ 10§ XXXX
XXX °poD ed1y NIIp-g
996+ SI JeuLIo] oY) ‘posn aIe
stoqunu ouoyd UaYA\ 0T T'GT

‘IoquINU JSIP-G © SI J1 ‘pasn

ST op0d [ejsod USYAA 6°T'GT

‘pojussald SI [RATY Ipneg ul
anpea jus[eAinbs oy ‘pasn are

SOIDUAIIND ISTJ0 USYAA 8'T'GT

"IOqUUINT 91} JO 3J9 ) e
Po31e20] ST ADUDIINd 9T, L' T'GT

JeULIO} 310US
10 BUO[ ® sk pasn SI [RATY
pneg ‘Aousind 104 9°1°GT

*(¢) st 109eredos owil], G'T°GT

‘posn A[oIel SI JeULIO] INOot|
YT 'INd Pu® NV YHM jeuiio)
oy gT Ul ST WL, F'1°CT

*(/) st 10yeredss a1y ‘pesn st
JRULIO} 9)eP }I0YS USYA ¢ T°GT

‘pasn

ST yeur1o} ayep Suo  g'T'GT

‘Tom se papraoxd

ST Iopuaed LT ‘pasn

'S9)ISCOM
A)ISIOATUN TOJ 9INYND
o1} uryym o[qesdadoe

‘soqISqom
Aj1sIoATun
I0J 2Iny[nd
o} uIyim
1'ULIO} R)RP

o[qeydedoe pue

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

RI[RYM-[Y puR TURIpag-[y ST URLIOSOIX) 1RYY) 95D Ul INq pue poojsiepun oq ued poolsiepup) 1RULIO
*(5002) Ped-1v v pesn st Jepusyed LltH 1°T°GT ey} yeulio] wiep os() 1°GT °HON ‘61 ered
Agq quouod
$90INO0SAY sI09s() 103IR], sordourig DS JuRINSAY SouI[opINY) JUR)NSIY poroepy JuowIoHq -wo)) qng




203

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

's319dXe POMAIAISYUT BT} o aImymo
pue (100g) ung {(¥00g) 2 a3} 0} ssau
YHWS-TOASI], pue .m '$991sqOM AJISIOATUN 9T} 0} pue '$991SqPM AJISIOATUN 10J -oreradordde
1L (210g) eJreysI-1vV m 2Inynd oYy 09 ojerrdordde are amymo oty ut ojeridoidde eIPOWIINA RIpOWI)[NIA
pue TueIpeg-1y TIV & Sjpuauele RIPAWININ T T'LT RIPOWIY[NW 9S[) T"LT HON LT
a[qepue
“Jueju0d o1} 03 ojerrdoidde
's110dX0 POMOTAILIUT O], -)sI0pU) aIe SUOJI pue S[OQUIAG € T°9T
'sy1Iodxe pemarAIaul oY)
pue (210z) eJeusI-1v ‘Sosqom
pue TueIpag-[y alq 's1osn 1081R) Aj1s19ATUN
{(0107) moyAey pue 09 9[qe1dedde pue dAISULRJJOUT I0J 2Inynod 9y}
pedg-Tv {(5002) Ped-1V v ~BATODIDJ aIe SUOdI pue S[OqUIAG g T°9T '$991SCOM AJTSTOATUT UM STODT
'$1.10dX0 POMOTAIDUT I0J 2INYND 9} UTYIM pue s[oquiis
a1 pue (000Z) PINooH a[qedesoe pue poojsiepun a[qededoe pue stoo] puv
pue snorey (866T) 's19sn j081e) Aq poojsiepun 9q ued Y} SUOII QUON poojsiapun sfoquiks
aIpeg pue Iaqreg 's19ST juenbaIjul pue MaN aIe suOdI pue S[OqWIAS T°'T°9T pue sjoquiis as() 1°9T ‘9T
=
2
m "PosT ST M9YSAS D1IoUI ‘JRULIOf
M JuewIRINSEBaW 10 €1'T°GT "S91SCaM
.Tm ‘POSN jOU dIk SOUWIRU USPIRUL IO Ay1sI9ATUN
'sp1edxe pameratejul g S[PPIW ‘TRIYIUL SIPPIN ZT°T'GT 10} 2Injmo
oY) pue (910g) 1s0d Ipnes M "JRULIO] SUIRU 'S9)ISCOM oY} UM
{(g00g) WwosaN pue uozjoN m poojsiopun pue pajdesoe A)ISIOATUN TOJ 9INYND JeuULIO] B)ep
{(110g) 1osoIN (210T) .m o1[} oIe sowreu A[Iurej pue a1} urym orqeideosoe o[qeideooe pue
RI[RYM-[Y PUR [URIPIS-[Y m JoyJeJpuris ‘I9yje] ‘owreu 1sIy pue poojsiepun oq ued poolsiepup) 1RULIO
*(5002) Ped-1v v ~ ‘posn 21w soureu WY T[T T'GT Yel) yeulio] ejep os() T'G1 °HON ‘61 ered
Agq quouod
S90IN0SAY sI0s() 1981R], sordourrg SDS 1R} NSaYy SOUI[OPINY) JURINSAY eSiikiavy JueTIa[ -woy) qng




204

'S09pIA JulpurjlsIOpUN
10 Suratedred AnoyJIp oAy

oym siesn ‘qusuriredul [ensia

"09pIA Pase(-qam

‘popiodal 10J papraoid are

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

TTT OVOM Y}IM IO pUI[q dIe oYM SIdSS[) suorjded pazIuoIydUAS €' T°T%
‘A[uo-oopIia
poseq-qom papIodaI
103 popiaoid st uorydriosep
1'¢'T DYOM orpne 10 X901 Y g'1'T¢ eIpOIN
‘oTpNe paseq-om papIodsl "RIPOWI Paseq-aully} 10§ poseq
10§ papiaoad st jdrrosuery SoATRUISIR 9PIAOI] T°TG ouny, ‘1z
1'CT OVOM 1% 9A1d11089p Y T°T°1¢ '
“JUDIUOD JX)-UOU -osodind juarearnbs
9} Surpue)sIOpuUN A}NOIPIP oARY o 91} SOAISS JRI[} SAIJRUIDR *(suoor
oyM SIesn ‘pur[q-jesp aIe oym m 1%x01 2A1)dLIOSOp ® sey pue sjoquifs Surpnyour)
sIosn ‘Surrest] Jo pIey IO Jeap .m Iasn oy} 0} pajuasaid ST jey) JUSIUOD JXo}-UOU
aIe oym sIosn ‘guouiredul [ensiA m ‘SUOdT pue s[oquIAs Surpnout Aue 10j SoATjeUIa)[ OUON SOATRUISYR
T'T'TOVOM 3L IO pul[q 918 Oym SI9s() ~ FUIU0D }X03-UoU [[V T'T°0T X3 9plaold 1°0g 3L "0¢
W.M ‘sIesN
m 1081} 91 JO AIUNOD O} UT
mW poads jeulaqur oY) 09 S[qeIINs
E ST SHUSWIS[E BIPSWIT} NI 'S99ISCOM
m sy1 Surpnpout a8ed qam a1y jo *S9)ISCOM A13unoo Ay1s19ATUN
's319dX0 POMaTAIDIUT Ww az1s 290} o1 (ONV 25ed qom A)ISIDATUN TOJ 2INYNO oY) ur I0J 21Ny 9y}
a1 pue (8007) .m Aue ur 10sn o1} 09 pajuasaid o1} ur paieyerd pue aInjonIy ur parrejoxd
1q,BNOYZ-Ty pue BJeIsny m 9I® SYUSUWIA[E BIPIWIT)NUI 921} ayerrdordde erpawrynu -seljur RIpOWI}NUT
{(eT0g) TR 10 Aew|y TIV B~ JO I_qunu wnwixew y 1°1°6T Jo qunowre 9s) 16T jouIoIU] Jo junowry ‘g1
'S91ISCOM
*OISNW INOYHIM UOTISIDA Aj1s19ATUN
o I9y[joue J10/pue RIPSWI}[NU uo papraoid
m 9} UI OISNUI ST SIS} JeY[) JUIY '$991SCOM AJTSTOATUT RIPOWIT}[NUT
'$1.19dX0 POMOTAIDNUT m :sop1aoid 1osn o1} 0} pajussaxd I0J 2INY[ND 9Y) Ul YIIm orsnua
a1 pue (g10%) m ST ger]) otsnwt Surjerodioour paarejeid pue ojerrdoidde Sunyerodioouy
IPPPPY pPUe 329qIe10 TIV = eipawnnut [y T'T'8T BIpawnut os() 1'8T SUON ‘81 BIpaW}NIA
Agq quouod
S90IN0SAY sI0s() 1981R], sordourrg SDS 1R} NSaYy SOUI[OPINY) JURINSAY eSiikiavy JueTIa[ -woy) qng




205

's319dXe POMAIAISYUT ST}

pue (Z10z) RNV

‘Sep [euoIjRU O} I0 ‘}I9SOp
a1[} JO sIno[0d oy ‘ejdurexes
10J ‘JUOUWIUOIIAUS FUIPUNOLINS
a1} 10 ‘030[ sA}IsIoATUN

91} WIOIJ WIDYS 9YISCOM

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

pue ueIpag-Ty a7} JO sINo[0d YT, ¢’ T°¥C "S99ISqOMm
‘s11odxo pomararoul o Ay1s10ATUN
a1 pue (600g) IPOOWRE] m ‘poproae are yuid se yons *S97ISOM I0J 2Inymno
pue snorely (g103) .m SINO[0D SUIUIWIS) PU® pasn AJISIOATUN I0] 9INYMND a1} UI SINO[0D
‘Te 9o wnueyy {(8661) TV m ore Ao18 pue ueaI3 ‘onjq se a1} Ul SINo[od paiisjard poi1ejoad pue sInojo))
aIpe{ pue Ioqieg & ons SINO[0D SUIMNOSRIN [°T1'H% pue o[qejdedoe os() T1'§¢ OUON o[qe)deddy ‘fg
‘PaI yonwr 00) Urejuod J0uU Op
pu® )SRIJUOD MO] JO IR soysey
g oY} pue [[RWS A[JUSIOIYNS
*SIOPIOSIP 9INZIoS m ST JUOJU0D SUIYSRY RY) SSo[UN *SOINZISS 9sNeD
aatyIsuasojord 1oyjo 10 Asdeide g puooes 1od sewlr) ¢ URYY) SIOW 09 umouy sI et} Aem ® Ul
1°€7 OVOM aATyIsuasojoyd Yirm sIos() © soyseq juajuod o3ed ON T'T°€C JuLIU0d UIISOP J0u O ['E€C seInzeg ‘¢g
'SpUod9s ¢ uey) aiow 10j aged
‘Surkerd st orpne e uo she[d A[reorjewrojne jeyy
S[IYM JUSIUOD UO FUIYRIJUSIUOD orpne 10J awnjoA jsnlpe 1o *JU9JU0D OTpNe
AYNOTJTP 2ARY OYM SIosn I0 ‘onur ‘esned ‘dojs 0} pepraoad [OIJUOD IO IedY O} SIdsn 10I13U0D
TV T OVOM SIOPEAI U9DIOS UO A[DX OYMm SIOS() ST WISTURYdW Y T'T°33 I0J JI9Ised 11 RN [°GG ompny 'gg
m ‘09pIA Paseq-gqom PopIodal
.m 103 popiaoid st uorydriosep
‘8urresy m orpne O 1duosuer)
€T OVOM JO pIey IO Jeap oIt OYm SI9S() B~ 1%99 9A1}dLIOSOp Y H 1 1% SQUON RIPAWIINIA
Agq quouod
$90INO0SAY sI09s() 103IR], sordourig DS JuRINSAY SouI[opINY) JUR)NSIY poroepy JuowIoHq -wo)) qng




ty Websites in

1versi

Appendix H Localised Web Content Accessibility Guidelines for Un

Saudi Arabia

206

‘srrodxo

‘oged qom
a7} JO w0130q 9Y}) Je aIe SHYILI
Adoo pue syUI[ BIpeW [RID0S

‘UOTIRULIOJUT J0RIUO0)) ]°T'9F

‘o8ed qom
a1} Jo 93o1 dojy o1[3 e SI UOTSIoA
UsISug oY) 04 YUl y L'T°9g

o8ed qom oYy jo 9301 dog oYy e
d[qr[irA® ST X0q [pIess 9'1°9¢

98ed qom o1} jo gyo1 doj oy e
o[(R[leAR OIR 9)RD URLIOIOIN)
pue 1T oY, §'T°9%

-o8ed qom o1) Jo JySu 10/pue
doj oYy e sT nuawt Y J, '1°9%

pomarazoul 943 pue (1007) o8ed qom oYy jo doy so1Isqom
ung {(g10g) eyeIysniy @ oY} 7® ST Jouuerq 9T, €197 AsIoaTUN
{($00g) YMWG-10A91], m *19u100 Y311 doy *S9ISoM 10J 2anynd
pue 180D {(8661) .w a1} Je ST 030] A}ISIDATU) T'T°9C AJISI9ATUN 10} 2INYND a1} Ul JnoAe| moker]
axpeq pue Iaqred {(g10g) nm *9J91 01 1ySu st oSed gqom 9y} ul InoAe| pairjeid pue suoN poatejead pue
CBUM TV pue [URIpag-TY TIV Aue jo uoryejustIo 9YT, 1°1°9Z o[qe3dedde op1aold T°97 o[qe3deddy "9z
“uoryeurIojul juepusdep-Ino[od
sse00® 09 o[qreun aq Aew sAe[dsip
QUIOIYDOUOW 10 ‘INO[0D PAII]
‘ATuo-9x99 Sursn s1doad pue yonoj
Aq soNd x99 10930p URD SOORJISJUI o
a[130®.) I9710 10 sAe[dsip m *STUOWIOfO [RNSIA
oqreaqg Suisn ojdoad ‘s1esn Iop[o .m SuIysImIuIIsIip 10 Juajuod
AUWIOS ‘SSAUPUI[(-INO[0D dARY OYM m SurfeAuoo Jo poyjeur 9[0s oY1 *JUOIUOD dY) 99S 0} SIOST INoj[od
T%'T OVOM s1osn ‘31s [erjred yim sios) B~ se pasn jou SI oo 1°T°Gg 10} I9Ised 31 ORI\ T°GT QUON Jo es() ‘Gg sInojon)
Agq quouod
$90INO0SAY sI09s() 103IR], sordourig DS JuRINSAY SouI[opINY) JUR)NSIY poroepy JuowIoHq -wo)) qng




ty Websites in

1versi

Appendix H Localised Web Content Accessibility Guidelines for Un

Saudi Arabia

207

2
2
"SI9STL g
S
Juenbaur pue Mau IO ‘siesn m
I9p[() "SOTHI[IqRSIP [BNIIS[[SIUT E )1 poou Ad1[} UM SIOST
pue Surpeal ‘SurrIm Yjm sIas) = 10§ papraoad are dof G'1°8%
sIosn juanbayur pue mau Io "WOTYed0] 119} INOQe SISSN I0J
ueds uorjuagye 310Yys Ypm oydoog popraoxd st uorjeuwrIou] ' 1°8%
‘uoryegiaeu
ur preoq4ey I0 sieyrugewt o
U9SIDS ‘SI9PESI USSIOS U0 m
'$319dX0 PaMAIAISYUT puadep oym justaredwr UOISIA 2 "Juajuod pajuemun diss
a1 pue (g00z) yoy pue U3m Io purfq are oym ajdoaJ © 07 Aem 2uo UeY) IO\ £'T°8C
nx {(L10g) ‘e 10 uoIowes "VHOLJVD 10 sodessour 10110
{(z10g) eyeIYSNIN WM ‘soSed ur So[ Surpn[our 931sqom So1ISqOMm
{(000g) pInon pue snoIeIN e oIqeIy o) YSnoly) pasn AyIsIoATUN
{(c00g) e 0 yosIrery] TV m are ofenSue[ oIqRIY Z'1'8C '$991SqPM A}ISIOATUN 10J I0J 2INy[NOd 9Y)
{($00g) YMWG-10A91], ‘PUI[q SI8 OYM PUR UOISIA m "9}1SqPM BT} YSnoIy) 2Injmo oY) ur uoryeSiaeu ur uoryeSiaeu uorjeSiaeN
pue 1£) {(F10g) o[epIe) MO[ [[3IM ‘SOTYI[IQBSTP [enjda[[ejul E A[yuaysisuoo pakerdsip are a91sqom parrdjard pue noLery poaajaead pue
{(€10T) TR 10 STemoy[y pue aATyTuS0d Im ordoag - sjuawere UoIpeSIaAeN "T'T°8% a[qededde aprroId T°8% ‘o8enguey | o[qeydecdy ‘|7
‘PUNOS IO UOIYBOO[
"UOISIA rensia ‘ozis ‘odeys uodn A[a1
¢ T OVOM MO[ 9ABY[ IO PUI[Q 918 OYM SIS} ATUO 10U Op SUOIPONIISUT €' T° LT
‘Aem [MjSurueew pue [BO130]
‘pnore ur pojuesaad st (19pio 9pod Aq
JUJU0D PeaI JRI[) SII30[0UTD9) pauTiLIa)ap) I9pio uorjesiaeu
2T OVOM QAT}SISSE U0 A[0I oYM SISS() pue Surpeal o[, ¢'1°LT
*JX9) UI 9[qe[lese *9INIONIYS 10
“(1%99) o are 10 opoo afed qom o1y UOTRULIOJUT SUISO[ JNOYIIM
a[[Telq Sursn pul[q-Jesp aIe m USNOoIY) pauTuLIolap aq ued (1modey sordurts :ordurexo
oym I0 (Iopesal uedlds ' Julsn) .m uorpejuasard ySnoiyy paLoauod 10]) sAem JULILYIP mnoAe|
puI[q &I OYm SIa9sn se [ons m sdiysuorje[a1 pue ‘9Injonijs ur pajuesald aq ued s[qerdepy
1°¢T OVOM SOI[IQESIP JUSISHIP M SISS() B~ ‘UOTYeULIOJUT JUSIUO)) "['T°LT Yer} JUSIUO0D 3311 T°LT QUON ‘LT mnoAery
Agq quouod
S90IN0SAY sI0s() 1981R], sordourrg SDS 1R} NSaYy SOUI[OPINY) JURINSAY eSiikiavy JueTIa[ -woy) qng




208

*SIOPIOSIP
}IOYOP UOIJUS}JR [IIM SIOSTL

10 ‘SOTYI[IQeSIP [eN)I9[[oJUl pue

“Josn
a1} Aq uepply 1o ‘paddols
‘posned oq ueD SPUOIAS
G uey) I03UO] sIse[ 1Y)
JUe9u0d JUI[[0I0S 10 ‘Surul[q

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

27T OVOM Surpeal ‘AoeIojl] MO[ Y)m SIos() ‘Burarowr A[[edtyewony g 1°0¢
*SINoY|
0% TRy} I93UO[ ST JTWI] oW}
'sIesn Iop[() ‘siesn juenbeijul a1} J1 10 ‘paimbel Apinjosqe
pue mapN -odendue oy} ST JTWI] WY S} SIoYM
Ul Jusnyj jou 10 AoeIo}l] MO[ YiIm ‘(uorjone ue *8'9) sjuaso
SI9s() *SeljI[Iqesip Sulules] pue ouwII)-[aI I0] JuauIaInboal
‘SUOTYRITUI] SATIIUTOD ‘SAIYI[IeSIP © jou St Sy, g
Surpear Yim sIosn Io ‘Jeop ore oWy Jey) PUeIXo Io ‘ysnlpe
oYM ‘SIopeal UesIds 3ulsn pue ‘go uing o} suoiydo uoAld *JU9)U0D owIr)
pUI[q oI OYM ‘UOISIA MO[ [IIMm ST I9sn 9y} ‘)TWI[ SWI) © Sey asn pue peal 0} awl) y3nouyy
1°2°C OVOM ‘senriqesip [eorsAyd yiim sies)) uoryeotidde 10 a3ed ® J] 1°1°0¢ ySnous siesn apiaoid 1°0¢ ‘0¢
‘pIeoqAay e A[uo Sursn
sjuowo[o a8ed a[qeSiaru [[e
*senyI[Iqesip [eotsAyd yiim sIosn WOoIJ pue 0} 9)eSIARU URD IoSn
pue sIosn pul[q se yons gom o], "juowo[e o8ed renoryred
9Y[] 9SN 0] 90RJISIUI PIROGADY 10 auo e padder) 10 paxoo[
21T OVOM pIeoqAay & uo puadop oym SIos() I9AdU ST SNDOJ PIROQADY 16
*(Surmerp puery 291y “8°9)
pieoqAey e Suisn Aem umouy
k> Aue ur peysijduwodde o jouuRd
*SI9STL JOP[O 9WOS IO SIOUWDI) mm Aj1reUonoUNy 97 Ssso[un “preoq Aoy o[(qIsse00R
pURY [jIm SI9STL SUWIOS ‘UOISTA nwm ‘preoqAay o) Juisn s[qe[resr oY) WOJJ S[qr[lesr —_ preoqAay]
1'T'C DVOM A0 YA ‘pUI[q I OYM SIos() st Lyieuorjouny oFed [y 1°1°6¢ | Ayeuonouny e syeN 167 62 uoryesiaeN
Agq quouod
$90INO0SAY sI09s() 103IR], sordourig DS JuRINSAY SouI[opINY) JUR)NSIY poroepy JuowIoHq -wo)) qng




209

“Iosn 97} JUSLIOSIP IO 9Snjuod

pInoo jeyy) aSueypd Iayjo Aue

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

9 10 ‘snooj preoqLey jo o3ueyd
m reuorjippe ue ‘mopurm dn-dod
's1osn juonbaiyur m ® Jjo urumeds oty ‘oFed o1} 01
pue mou 10 sjyuourIredur m a3ueyDd [RIIURISqNS © UI 1[NSAT ‘sfem o1qelorpaxd
10j0W ‘SUOTYRITWI] SAIIIUSOD |m 10U S90P 11 ‘SNOO0J SOATEDAI ur 9yetado pue resdde |[qedrpaig
1°¢°€ DYOM ‘SOTH[IQRSIP [eNSIA [T SIS - juowdpe ofed € USYM "T'T'ZE s98ed qoM ONeIN 'T'TE K43
"IXO3UOD S pue 31X} Ul 9y}
‘Juouared Wl UOTIOW 1M WOIJ IO ‘OUo[e 3X9) Ul oY)
SIOSTL 10 ‘SUOIIRIIWI] SATITUS0D WOIJ POUTULIO)OP 9 Wed JUl|
77T OVOM ‘SOIYI[IQeSIP [BNSIA [IIM SI9S() yoes jo ssodund oy, ¢ 1°1¢
"I9YIUSeUW U9aIds ® Juisn
ordoad 10 ‘syusuriredwur [ensia
y3m s1osn ‘o8ed e Jurjeredo "OAT)INUI pUe [ed130]
I0] pIeoq4oy uo A[oI1 oym ST D70 ‘SJUOWI[O ULIOJ ‘SYUI|
€7 DVOM syustaredur A)[IQOUWT YIIM SI9S[) Jo 1opI0 uomesIARU O, §'T'1E
‘sofed qom usamlaq
Surjesiaru UsayMm orpne uo
so1[o1 uorperado Jo opour asoym
sjuourIredwl A}[IOUT 9I0ADS
IIM SIOSN ‘SOTYI[IqRSIp SUIpeal ‘ore Ao1) oIoyMm
pue AI0WLW WLI9Y-1I0YS PajIuI] 91913 o8ed SQUIULIDIOP PUR ‘JUIU0D SqESIATN
M ‘SOIITIqRSIP [RNSIA 1M dAT)RULIOJUT PU® 9AT)dLIdSOP puy ‘ojeliaru s1asn N
VT OVOM s1esn A[eroadse pue siesn Ty ser] a8ed qom oy T, T'T'T€ dpay 09 sAem epraoid 1°1¢ 1e
‘sojepdn
oY} Jo SuruwIl} o) [0IJUO0D
*SIOPIOSIp k> A[[enuew ued I9SN 9} IO
110Yop UOIJUS)Ie M SIosn mm Iosn oy} Aq ueppIy 10 ‘poddols
10 ‘SeII[IqeSIp [eNIO9[[oJUl puR & ‘pesned oq ued JULIUOD
2T OVOM Suipear ‘AorIL)] MO M SISS() © Suryepdn A[[esrewoiny € 1°0¢ QUON uorjesiARN
Agq quouod
$90INO0SAY sI09s() 103IR], sordourig DS JuRINSAY SouI[opINY) JUR)NSIY poroepy JuowIoHq -wo)) qng




210

‘s7)I10dX0 POMOIAID)UIL
oy} pue (L007)
IRy pue oL {(F661)

'SI9SN [[B I10J o[qesn

"SIOSTI [[® I0J o[qesn

Appendix H Localised Web Content Accessibility Guidelines for University Websites in

Saudi Arabia

PRIN pue US[PIN TIV TIV ST JU2ju00 qam YT, T'T°GE JUDIUOD qom 9] RN 1°G¢ Aqes g
“A3010uy09)
QAI)SISS® pUR A[IQISSE00R
syroddns yer) Aem e ur pajeald
217 DYOM st opoo o8ed qop T T'7E "sergo[ourday
"SIOIIO OU [[)Im pojuowe[dur oAT)sIsse Jurpnpout
m aIe uorjesyads 03 Surpioooe ‘sjuele Iosn aInjnj pue
‘K3o10uyo9) 2 Suisted pue uorjepirea JuaxInd yum Ajpiqryedurod s[qryeduro))
T'T'% OVOM aA19sIsse asn oym ojdoa g ~ opoo a8ed qop\ T TTE ozZIuIXeIN "T°F¢ QUON e [RIoHeD)
‘sIosn Juenbagur pue
MON] 'SIOUIUSRW USIOS 10 IOPRdI
USDIOS UO A[OI OYM SIOS[) "SIOST
A[uo preoqAey] seI[IqeSID ‘pepiaoad are ndut
Surures] pue o8endue| Iosn palmbair 10j suorjonijsut
7°€°¢ HOVOM ‘OAT)TUS0D ‘I0j0W YIIM SI9S() pue ‘sond ‘sppqer] g'1°ee
‘sIosn
Juenbagur pue MmoN "SOIIqesIp "ULIOJ 9] IWNSeI pue
Surures| pue ‘o8engue] ‘OA1} IS0 10119 9} XY A[ISes 0} pamo[[e
UM SI9ST ‘pur[q-Inojod ST 19T ‘payIjuepl A[Iea[d ST 'SONR)SIUL 1091100 aouR)SISSe
1°€'¢ OVOM IO PUI[q 9Ie OYM SIOS) ndur 1esn ul 10110 YT, T'T°€E pue proae siosn doy 1°¢¢ mnduy ‘ge
‘owIr} Jo peayr o8uryYD oY)
JO POULIOJUI ST JOST 9Y} SSo[UN
I9STL 9 JUSLIOSIP IO 9SNJU0D
pInoo ey} o3ueyd 1070 Aue
10 ‘snooj preoqLey Jo asuryd
9 [euonippe ue ‘mopuim dn-dod
M ® Jo Surumeds oy ‘o8ed
's1osn Juenbaxgur pue m oY} 07 98URYD [RIJURISANS ©
MOU IO ‘SAII[IqRSID [enjoa[eul m Ul J[NSSI 10U SO0P 11 ‘[0IJU0D ®
pue 3urpeal jm ‘UOoISIA E UIIM S1ORISIUT 10 UOIJRULIOJUT
7€ OVOM MO] Y}IM ‘pUI[q 9@ OUYM SI9S)) - syndur J1esn ® USYM ¢ T°CE QUON uoryesiaeN
Agq quouod
$90INO0SAY sI09s() 103IR], sordourig DS JuRINSAY SouI[opINY) JUR)NSIY poroepy JuowIoHq -wo)) qng




Appendix 1

Online Questionnaire
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ada) Al
Demographic Questions

What is your name? (Optional (s_kis))
o i) ad

Your e-mail (Optional ¢s_taal ): &y

s A

What is your nature of expertise?

Saudi university web developer or designer. @8l s aciae sl oshae
430 g Claalas

Researcher in the area of web accessibility. 4 sew Jae A &by
cusll J peasll

Work with or closed to people with special needs. sl ao dasi
Auald cilaliial (550 paladl ey f

b)

c)

If answered (a) &) <ils 1)

Choose the option that best reflects your
years of experience:
feli il &l g dae oS

Less than a year. saal s 4w (e il

Between one year and less than 2 years. (= J8 ) 8aa) 5 4 (e
Between 2 years and less than 5 years. © ¢» 8 Jl oiis o
&) s

Between 5 years and less than 10 years. e J8 () &l sis © (4a
Gl s Vo

e) 10 years and more. ySl il sin Y+

a)
b)

<)

d)

What is the university you work at?
fler Jani il dnalal) ol

List of government universities
Other. Specify: ...cccceeevrererrennns

If answered (b) 4:laY) <ils 13)

How many papers have you published in
the area of web accessibility? G/_s¥! 23 o<

ol el gum ) W g Sl 3 oS0 5 kil
¢

a) Nothing. 5 Y

b) One paper. 32l dle 48 )5

c) Two papers. (lisle () 5

d) Between 3 and 5 papers. 4xle sl e 5 Y o
e) Between 6 and 8 papers. dxle G315l A 51 Gu
f)  More than 8 papers. &le 3l )5l A (e S

Does your work involve web accessibility
for Arabic users?  sgu (e aSllac| Ja

Yes | am focusing on web accessibility for Arabic users. <=

Gl (raadiiall Cuy ol J gea sll Al geus e (538 8

No my work involves web accessibility in general. A sew aige EEWY
ol JSas Jea

If answered (c) 4alaY) <ils 1)

Choose the option that best reflects your
years of experience:
feli i &l g dae oS

Less than a year. sas) 5 4w (e i

Between one year and less than 2 years. (e J8 Al 3aa) g 2 (40
Between 2 years and less than 5 years. © ¢w J8 ) oiie o

& yias

Between 5 years and less than 10 years. e J8 (A &l 5is © (e
Gl s Vo

10 years and more. Sl <l i Y+

a)
b)

<)

d)

Would you please specify the type of
disability you have been working with:
ol pad dll clile )fAlle ] & 55 pass o )
e Jaad (Al

Visual disabilities including blindness colour blindness and low
vision. OVl e g il Cana ¢ anl) 1 Jia &y pay Clile)

Auditory disabilities such as deafness or a hearing
impairment. geawll Caaia g aanall (e man Cilile ]

Cognitive disabilities or learning disabilities. :Jie 451 )3 cilile)

o e 5 laginl) 8 Gl geaa 5l 3 SIA D0 gana ol Be) ) ol aledll Gl gria
Motor disabilities. 3% axe Jia cufll méal Caai 4S ja Clile)
Gile ) (e sl 5l oSal) e

Progressive disabilities due to ageing including gradual
decrease in some abilities such as vision or hearing. <)
Sl iany b o Rl Al Jady s peall wtiil) e Aadl dyais
o) ol el Jia

f) Other. Please Specify xas3ll s y 5 Al

b)
c)
d)

e)




Please rate the importance of the following accessibility success criteria for university websites in Saudi Arabia.

Not Important (NI) ag= x&

Slightly Important (SI) 3. age
Moderately Important (MI) &%) i sia
Important (1) ag=

Very Important (V1) 1> age

A3 gl Cladladl a8l gl J gua ol A ggd Lol slae Apadi waad 2

Al A3l J s gl A ggenn 1Y) £ )
Part 1: Accessibility of Arabic Language

11

sl Anieal eyl 2 oS 0 5S B0 sl Clralall 1) g 8 A pad) Gyl Andial Lgalad) 5 32l a3

The language and its direction of any Arabic web page are specified in the web page code.
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The language of any non-Arabic text in an Arabic web page and its direction are specified in the web page
code.
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E;l)ﬂ\ }i
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There is a consistency in the direction between data entry (writing) and data display (reading).
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Partial diacritics are provided in any web page as a default.
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There are options for users for full diacritics and no diacritics in any web page.
O sl s sinall agd 3 agiac bl Gl Pt (B Slsra e O silas 00 J;i el il Cl gman (553 (e LalasY): Basiiaal) clidl)
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Partial or full diacritics are provided to differentiate between homograph words.
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General language is used where possible.
Osedding (e sl (5 sinall agh (A agiselual Bl ahaiiul 8l geia (e ¢ silay e sl Bel Al Gl sra 55 (e palai Y Basdieal) Cilidl)
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When it is needed, partial or full diacritics are used to differentiate between genders.
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(16pt = 22px = 1.4em = 140%)
(20pt = 26px = 1.6em = 160%)

Font size is at least 16 point for the text and 20 point for the headings.
pealad (5 gina of Bl Cpanall pe GalAEY) o o(LuSlinn) Bel A1 & b gaa (e O sila e s Ol sinca (alalY): Basdieal) cilidl)
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Fonts are clear and readable
pgaaled (5 sina 5l Bl Cpaaall e GalaEY) Sl o (Lulun) se) Jall 3 Gl s e sl (e b OBl i (alaSY: Baiil cbidl)
ol LS o asana

If the response is not (Not Important (NI) ag= »£) :




1.10.a A1 L lail) e sana (e B s jhal) dnaal sl Ay yell T sl ST ale B Agn s (he
2From your point of view, what are the most readable Arabic fonts from the list below:

Tahoma gl Sgizol Jgogll dgp w
Arial cusll g sind J pan gl Al s
Times New Roman sl 5 sisal J g sll A 5o
Simplified Arabic cusll geinal Joagl e
Traditional Arabic sl Szt Sl Dgger
o Tahoma
o Arial
o Times New Roman
o Simplified Arabic
o Traditional Arabic
o Other ¢_al . Please Specify :yasill s n
1.11 Ao sl Claala) 28l g 8 LS 5 as (pr asadl) A s 5 Ll Clilisdll 7 g
Spaces between words are clear.
pgatlad (5 sisa 5l ARD Cpamall e (alAlY) Sl ¢ (LnSlun) 3ol 3l 8 b grin e (o sila e bl shiein alaEY) Bl il
Ol LS sl aitie
If the response is not (Not Important (NI) ag= »£) :
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(s e il
<From your point of view, what is the best spacing between the words:
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Bold or a combination of bold and colour is applied to emphasise the text.
S A el s GalaiY) S calad Gl sraa o (Lnklu) Bel il 8 il s (e O silan o sl Ol sdmaa uf.&.:‘y\; Baiienal) cilidl)
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1.13 Fully justified 22< sldsa 5l (A2dY) 58 5) Gaall W) (585 oyl (il Bl3lae

Arabic text is either right justified (better) or fully justified.
et il sea o (LuSlis) Bel il A il s (e O silay (e sl Ol g (alAdY) 1Bl clidl)
:Jla
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NO sentence exceeds 20 words and NO paragraph exceeds 5 sentences.
e 0alalY) S 53 50ma 5803 aadie (e ol alad Gl sra s (LaSlos) Bel 3l B Gl saa (e @ siag () palASY Bl cilidl)
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Readable Modern Standard Arabic with common and simple words is used.
pgaaled (5 sina 5l Bl il e GalaEY) ol alas il sra o (LuSlas) Bel 3l 8 Gl saa (e @ silag () GalasY 1Bl cilidl)
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Other readable and understandable alternatives for advanced or not readable content are provided.
peaalad (5 sina ol Bl cpraall e GalasY) o alai Gl sra o (Laklun) 3ol 3l LB Gl sa e o sibag () GalASY 1B il cilidl)
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Arabic-Indic_numbers are used in Arabic context.
gl (5 sisa ol A2l Cnmall e (alAlY) ol alad il gria 5l (LenSls) Bl il 8 L sea (e (il () alaEY) sl Ll
:dla

Ve € 7Y ) Al AE Y
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Positive and negative signs are at the right of the number, for example, (£°-).
agaalnd (5 sia 5l Bl Cpaaall e GalaEY) ol alas il sra sl (LuSlas) Bel il 3 Gl sraa (e @ silag () GalaiY Bl cilidl)
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%Y e aaall Jly e S5 A giall Al dadle
Percentage sign is at the left of the number, for example, (%4Y).
pgaalad (5 sina ol Bl il e GalasY) o alas il sra o (LaSlans) Bel 3l 8 Gl s (e @ sibag () GalasY 1Bl cilidl)
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Decimal separator is (,). For example, (1V,7).
pgalsd (5 sisa ol A2l vl e (alAlY) ol alad il geia sl (LinSlis) Bl il 8 L seia (e (g silay () alAEY) sl il
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Thousand separators are not used in Arabic most of the time. Example: 5267000
gl 5 stne ol ARl pamall e (alAlV1 gl alad il geaa sl (L) 3ol 3l 8 b sra e il ) alas ) il il




1.22

Sl U oy (el 5) i AUS (e Yoy 1dbe JumdY) 138 5 B0 smadl) Clralall @l s by ol) Aada O G jiaiad plaaid Y
A0 gnd) L) AN SIS SLaiay)

There is no use of abbreviations or acronyms throughout the web page.
Osilan b el it 2aLAN @ S e sy cpdl) 5 eSSl 8l smaa agaal (pdll GalanY: Basdiol) cilidl)
Loadiie agatde 5 s sl A3l Guamall e (alaiY) i agdll o peiaebal Glandl pladinl (4 & paa s () sl cagi S0 A3a sana (pe
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When abbreviations are used, they could be 1) Arabic abbreviations: 1.a) There are spaces between the
letters in initialism, and/Or there are full stops between the letters in initialism. OR 1.b) The expansion form
of the abbreviation is available. 2) Borrowed abbreviations from other languages: 2.a) Untranslated:
Acronyms are written and pronounced in Arabic as they are in the other languages. Explanations of the
untranslated abbreviations may be provided. OR 2.b) Translated: Arabic pronunciation of the abbreviation
and/or its expansion are available.
U)J\.u u.\.ﬂ\ }\ c;\.un cs.-a.\l A u\)aSA gsl“' u}&wu u.\ﬂ\ }\ RGN N] AJASL: 65 k—lLI)M e.g..l.\.‘ UJJ\ uala.u‘){\ aM‘ <Ll
uasa.\a N.ml:u Lg}u.m _5| il u;J.\a.nH ).\:; ua\a.uY\ }\ (’@” NA&GL..AAX dl.\...nﬂ (zha.u\ ‘; Mja...a [SERCS) uaﬂ‘ _5\ &eg_ush 423 gdaa (e
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If abbreviations or acrynoms were used, Arabic and borrowed abbreviations Expansion or explanation are
available: a. At the first occurrence if there is one meaning through the web page. b. Every time if there is
more than one meaning.
uy\_u um!l J| ‘;u,H CA..A.J PR IA | u\).:SA ‘;\c UJM uaé“ }\ RGRINN] LJJSS.I ‘; uh‘,:...a (’G'd u.ml\ uala.uY\ bé.ﬂ.wud\ cladl)
W?@-“J’-‘Lﬁ}““ J‘ 4.\.“0.:.\.:;4&” ).\G ua\;a.»y\ _9\ r‘@” @*mw dLmJ\ (J.\;u.u\ (f!‘\_x_y..ua O u.\.ﬂ‘ _5\ ‘(‘;@_:)SL\M.\}.\M )
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Line spacing is at least 2 spaces within paragraphs, and paragraph spacing is at least 1.5 times larger
than the line spacing.
gl (5 stsn ol A2l aamall e Gl (Lehons) Bel ) (3 il smaa (g0 O silay (e sl LI g (alalV: i) clidl)
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If you have any comments or suggestions please use the text box below to do so
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Part 2: Data Format
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Hijri calendar or Hijri and Gregorian calendars are used in Saudi university websites.
U:\Am Laall et SM‘” ) ilidl)

Jg_aa | English
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Usually, long date format is used in Saudi university websites ,e.g., Y£¥A «Js¥1 au) YY (Gasedll

2.3
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When short date format is used, the separator is (/) in Saudi university websites ,e.g., &) ¢YA/« Y/YY
Cpediiaall maent Binal) i)
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In Saudi university websites, time is mostly in 12 hour format with (u=) for AM and (¢) for PM. 24 hour

format is rarely used. E.g., » Y:£4
Opeddinaall aran: Bilicaal) cilidl)

25

a ¥i£9 1l (Juali€ (1) p230ud gl aladiud e (A gendl Claslall bl 5a 8
In Saudi university websites, if time is used, time separator is (3). E.g., » V:£4
u‘.}Aw Sl el ;M‘.' ) clidl)
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Saudi Riyal is used as a long or short format (.u+._) when it is used in Saudi university websites.
Opeddioaall aran: Blicaal) cilidl)
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The currency is located at the left of the number when it is used in Saudi university websites.
Cpadiinall waen? Baianal) cilidl)
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When other currencies are used in Saudi university websites, the equivalent value in Saudi Riyal is
presented.
(Cpeaiiall maen: Bainal) i)
@) Jlally Jilial) gada g5 ¢y 9 Aginl Alee (e gy Jlia
Voo Microsoft

o Office 2010

| 4 - ’-t;'N;JJ PIA: ﬁi
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When a Saudi postal code is used in university websites, it is a 5-digit number.
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Sl Jaaill e )55 Ll i graadl Claalall @l g 8 330 graadl L) A8 Y1 aladial yie
+966 dikiall ~lal GEla XXX XXXX
sl el
+966 S5XXX XXXXX
When Saudi phone numbers are used in Saudi university websites, phone number format is: +966 2-digit
Area Code XXX XXXX and Mobile phone: +966 5XXX XXXXX.
(Cpadiinnall waent Baslianal] cilidl)
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23 (8 A JA) patiaall o ol Analall (8 ol 23 g Alal i B s o el sl Sl 8150 (B lenY) aladil yie
=Ll a6 AL 5 aadl 5 V) sl (I V) Al JLa) 58 axdidl) (5ol a sgiall 5 ) saall L)
When names are used in Saudi university websites, first name, father, grandfather and family names are

the accepted and understood name format.
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Lalss U pie pe Le.,,s(,mv) AV AN 8 Lealadind z Il (& 5) 71530 O bl el and sl 4ie i Ol sl dans 531 a1 ALY
pogde g s

When names are used in Saudi university websites, middle initial, middle or maiden names are not used

as they are not accepted culturally nor understood.
LCpeddinal aaea; Baudineal) clidl)
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Metric system is used in Saudi university websites.
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If you have any comments or suggestions please use the text box below to do so

Gl 9 el s ¢ 3l
Part 3: Symbols and Icons

3.1

LOagisal) Grexiiveall die Aeggia () 5S5 Ay smaal) Clralall @l g0 & Aediiusall il @Y1 5 g )

Symbols and icons used in Saudi university websites are understood by target users.
ol oty L 5 aaall ) seadivuall dald 5 (peddiiall anea Biieall clidl)
sl aladiay) oLl i ghas Ay Cpaaddival) paaad daggda i jga) aladia) g Jlia
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3.2

O iV g Ssells Jha, Cpbagieal) Gaeddiuall die Al siia s Aige e ()55 A3 graal) Clraladl a8l s 8 Aediiusall Sl Y 5 sl
e ) gl immy S sl (5 AT il G il 5l 5 5m 51 5 ol S 8y B e i (55 o (S 5 5 AY) A
ol
Symbols and icons used in Saudi university websites are inoffensive and acceptable to target users. E.g.,
symbols from other cultures that would be unacceptable such as Christmas tree, symbols of other
religions, some animals like pigs.
Cpeddinual) apen; Bsiisal) lidl)
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Symbols and icons used in Saudi university websites are appropriate to the content.

3.4

Lol el (3 Ll o s andl) 138 e clides o cilal j81 gl aga s Jla 3
If you have any comments or suggestions please use the text box below to do so

Sassial) Jaileugl) sl ) ¢ 3l
Part 4: Multimedia

4.1

LCmeadinall AEE] AaiDla () 585 42 grnal) Claaladl 1l 50 8 53 g3 sall 322wl Ll ol pualic
Multimedia elements on Saudi university websites are appropriate to the users' culture.
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A ol /5 soeiall i gl) B s e 3 sn o) praali La) 2y 5 s (B g auad ST Boaeiall il gl) pualic pian s sendl Claalall a8 5a 8
s e (3 OS5 823wl Tl sl (g (5 A
In Saudi university websites, all multimedia elements incorporating music provides: Hint that there is music
in the multimedia and/or another version without music.
exall haele (paddivall aren Bayiincal) cilidl)
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.:\g.\_,xun
In Saudi university websites, the total size of the web page including its multimedia elements is suitable to
the internet speed in the country of its target users (Saudi Arabia).
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In Saudi university websites, all non-text content that is presented to the user has a descriptive text
alternative that serves the equivalent purpose.
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In Saudi university websites, a descriptive text transcript is provided for recorded web-based audio.
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In Saudi university websites, text or audio description is provided for recorded web-based video-only.
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In Saudi university websites, synchronized captions are provided for recorded, web-based video
el 8 4 gmia ol anall (e silay (g 1Bl L)

4.8

s sina JalS) i sen Cana 55 5l Descriptive Text Transcript (i siua 55 g 48) 5 a8 Jasasd (gl g graadl Claslall gl 50 8
.52l
In Saudi university websites, a descriptive text transcript OR audio description is provided for recorded
web-based video.
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In Saudi university websites, a mechanism is provided to stop, pause, mute, or adjust volume for audio
that automatically plays on a page for more than 3 seconds.
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No page content flashes more than 3 times per second unless that flashing content is sufficiently small
and the flashes are of low contrast and do not contain too much red. ‘
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If you have any comments or suggestions please use the text box below to do so
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Part 5: Colours

5.1
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In Saudi university websites, masculine colours such as blue, green and grey are used and feminine
colours such as pink are avoided.
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The colours of a Saudi university website stem from the university’s logo, or the surrounding environment,
for example, the colours of the desert, or the national flag.
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Colour is not used as the sole method of conveying content or distinguishing visual elements.
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If you have any comments or suggestions please use the text box below to do so
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Part 6: Page Layout

6.1

bl Gaadl) (e 0585 03 small Claalall 8l 50 (8 ) dadia ol
The orientation of any web page of Saudi university websites is right to left.

6.2
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University logo is at the top right corner of any web page of Saudi university websites.

6.3
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The banner is at the top of the web page of Saudi university websites.

6.4
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The menu is at the top and/or right of the web page of Saudi university websites.

6.5
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The date is available at the top left of the web page of Saudi university websites.
Cpediiaall maen 1Bional) i)

6.6
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Search box is available at the top left of the web page of Saudi university websites.

6.7
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A link to the English version is at the top left of the web page of Saudi university websites.
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Contact information, social media links and copyrights are at the bottom of the web page of Saudi
university websites.
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In Saudi university websites, content information, structure, and relationships conveyed

through presentation can be determined through the web page code or are available in text.
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XHTML 1.0 document:




<div id="header” role="banner">A banner image and introductory title</div>

<div id="sitelcokup" role="search">....</div>
<div id="nav" rele="navigation">...a list of links here ... </div>
<div id="content” role='main"> ... Main content here ...</div>

<div id="rightsideadvert" role-"complementary">....an advertisement here...</div>

<div id="footer" role='contentinfo>(c) Copyright reserved ... </div>
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In any web page of Saudi university websites, when the sequence in which content is presented affects its
meaning, a correct reading sequence for the content can be determined in the web page's code.
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In any web page of Saudi university websites, instructions given to understand and operate the content do
not only rely upon sensory characteristics of components such as shape, size, visual location, orientation

or sound.
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If you have any comments or suggestions please use the text box below to do so
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Part 7: Navigation

7.1
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Navigation elements are displayed consistently through the website.
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Arabic language is used for all navigation elements in Arabic version of Saudi university website including
log in pages, error messages or CAPTCHA.
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® This is @ public

This is a private computer

Use the light version of

ed computer

Outlock Web App

Authentication Reguired

The server httpfwwwpruedusadl requires a usermame
and password.

ser name User Name:

Password:

Log In Cancel
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In any web page of Saudi university websites, there is more than one way to skip unwanted content.
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In any web page of Saudi university websites, information is provided for users about their location.
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In any web page of Saudi university websites,help is provided for users when they need it.
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In any web page of Saudi university websites, all page functionality is available using the keyboard, unless
the functionality cannot be accomplished in any known way using a keyboard (e.g., free hand drawing).
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In any web page of Saudi university websites, keyboard focus is never locked or trapped at one particular
page element. The user can navigate to and from all navigable page elements using only a keyboard.
(‘H‘\;"L;U‘L‘;JU"UJJL‘UUAJ‘ ‘)&AJ‘ )LLS _5\ M‘)‘A.l Clale uAu}\buuAJ\ U)S}ASA.“ u}nm\ BM‘ cladl)

7.8

o die 3 ALl clady JL\;MGL:_‘?MABL,.\_\LJ\ o dndiall saaaa duia ) Alge lia S 1) dioa sl Claalall @l}‘a@u}w@@
ST aasisall sUanall Algall ) 55 Latic 5l Sl iladl o) 30l dane <y 3 oglad callat 3 cllladll 3 Glld 05 Y (ST cu.m.gjl PRFEVS:
EPSIV SO
In any web page of Saudi university websites, if a page or application has a time limit, the user is given
options to turn off, adjust, or extend that time limit. This is not a requirement for real-time events (e.g., an
auction), where the time limit is required, or if the time limit is longer than 20 hours.
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In any web page of Saudi university websites, automatically moving, blinking, or scrolling content that lasts
longer than 5 seconds can be paused, stopped, or hidden by the user.
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In any web page of Saudi university websites, automatically updating content can be paused, stopped, or
hidden by the user or the user can manually control the timing of the updates.
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In any web page of Saudi university websites, the web page has descriptive and informative page title.
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In any web page of Saudi university websites, the navigation order of links, form elements, etc. is logical
and intuitive even if they are navigated using the keyboard.
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In any web page of Saudi university websites, the purpose of each link can be determined from the link
text alone, or from the link text and its context.
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In any web page of Saudi university websites, when a page element receives focus, it does not result in a
substantial change to the page, the spawning of a pop-up window, an additional change of keyboard
focus, or any other change that could confuse or disorient the user.
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In any web page of Saudi university websites, when a user inputs information or interacts with a control, it
does not result in a substantial change to the page, the spawning of a pop-up window, an additional
change of keyboard focus, or any other change that could confuse or disorient the user unless the user is
informed of the change ahead of time.
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In any web page of Saudi university websites, the error in user input is clearly identified, user is allowed to
easily fix the error and resubmit the form.
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In any web page of Saudi university websites, labels, cues, and instructions for required user input are
provided.
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If you have any comments or suggestions please use the text box below to do so
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Part 8: Others
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Web page code validation and parsing according to specification are implemented with no errors.
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Web page code is created in a way that supports accessibility and assistive technology.
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The web content is usable for all users.
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Appendix J SPSS Results for the Online Questionnaire
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Appendix J

SPSS Results for the Online

Questionnaire

One-Sample Statistics

Stad. Error
[l Mean Stal. Deviation Mean
1.1 G0 3.38 691 .0g9
Q1.2 G0 4.05 852 110
1.3 G0 4.30 743 096
1.4 G0 3.65 .B85 16
1.5 G0 3.43 1.125 145
1.6 G0 3.95 D64 124
Q1.7 G0 3.53 1.1587 148
1.8 G0 363 1.041 134
1.9 G0 3,93 818 18
2110 G0 4.40 .TE64 095
2111 G0 427 B34 .0z
21.12 G0 4.03 780 01
21.13 G0 3.92 807 AT
21.14 G0 378 8TE 126
Q1.15 G0 4.07 710 .09z
Q116 G0 3.83 BE6 114
Q117 G0 3.68 1.081 140
21.18 G0 3.95 891 115
21.19 G0 3.92 862 124
21.20 G0 3.83 806 104
21.21 G0 3.42 1.169 151
Q1.22 G0 3TV 827 120
Q1.23 G0 372 893 128
Q1.2 G0 3.85 a1 7 118
Q21.25 G0 3.85 860 111
Q2.1 G0 3.97 820 18
Q2.2 G0 387 1.064 37
@2.3 G0 3.58 826 120
Q2.4 G0 3.80 R | 125
Q2.5 G0 3.88 804 104



Q2.6 60 3.58 879 126
Q2.7 60 3.73 4818 118
Q2.8 60 3.83 942 122
Q2.9 60 3.85 820 06
@2.10 60 3.97 863 ARR
@211 60 402 813 105
@212 60 3.62 06 143
@213 60 3.85 890 16
Q3.1 60 4.28 783 A01
23.2 60 4.27 861 A1
3.3 60 4.30 850 10
4.1 60 4.37 637 082
(4.2 60 3.80 ATE 152
4.3 60 4.08 828 A07
4.4 60 413 892 15
Q4.5 60 428 783 am
Q4.6 60 4.27 T56 088
Q4.7 60 422 8BS 12
4.8 60 4.20 878 13
4.9 60 4.27 861 ARR
Q410 60 4.07 818 118
25.1 60 315 ATE 152
(5.2 60 3.55 .080 138
25.3 60 4.02 833 08
Q6.1 60 3.40 643 083
Q6.2 60 3.90 020 132
(6.3 &0 3.75 052 136
Q6.4 60 403 891 128
Q6.5 60 3.38 185 154
Q6.6 60 3.75 114 144
Q6.7 60 3.83 994 128
Q6.8 60 3.80 988 128
(6.9 60 4.07 8499 1B
Q610 60 3.88 882 415



@6.11 60 3.83 BET 12
Qv 60 435 04 091
@r.2 60 4.02 000 128
Q7.3 60 413 650 084
Q7.4 60 4.20 798 103
Q7.5 60 422 739 095
Q7.6 60 415 TIT 100
@r.7 60 4.20 632 082
Q7.8 60 427 634 082
Q7.9 60 412 825 A07
@710 60 4.07 800 103
@711 60 410 752 087
@712 60 4.08 G696 090
Q713 60 3.97 .BE3 11
@714 60 4.02 830 A20
@715 60 423 JTET 095
Q716 60 437 G637 082
Q77 60 422 61 098
8.1 60 423 784 02
8.2 60 4.20 840 08
Q8.3 60 3.38 691 088




One-Sample Test

TestValue =3
95% Confidence Interval of the
Mean Difference
1 df Sig. (2-tailed) Difference Lower Upper

Q1.1 4.296 59 .0oa 383 .20 56
Q1.2 §.544 59 .0oa 1.050 83 1.27
Q1.3 13.547 59 .0oa 1.300 1.1 1.449
Q1.4 5.603 59 000 650 42 a8
Q1.5 2.882 59 004 433 14 72
Q1.6 7.632 59 .0oa 950 70 1.20
(o] v 3.872 59 .0oa 533 23 83
Q1.8 4713 59 .0oa 633 36 .90
Q1.9 7874 59 000 833 70 117
Q110 14.202 59 000 1.400 1.20 1.60
Q111 15.470 59 000 1.267 1.10 1.43
Q112 10.256 59 .0oa 1.033 83 1.23
Q1.13 7.825 59 .0oa 817 68 115
01.14 £.218 59 000 783 53 1.04
Q115 11.638 59 000 1.067 88 1.25
0116 7.284 59 000 833 60 1.06
Q117 48495 59 .0oa 683 40 96
Q1.18 B.258 59 .0oa 550 72 1.18
Q118 7.382 59 000 817 &7 117
01.20 5.008 59 000 833 63 1.04
Q1.21 2762 59 000 A7 M 72
Q1.22 5.404 59 .0oa 767 A3 1.01
Q1.23 5.5490 59 .0oa 17 46 a7
Q1.24 TATT7 59 .0oa 850 61 1.09
01.25 7.655 59 000 850 63 1.07
Q21 8.139 59 000 987 73 1.20
Q2.2 4127 59 .0oa 567 .28 .84
Q2.3 4.880 59 .0oa 583 34 .82
Q2.4 §.383 59 .0oa 800 A5 1.05
Q25 8.505 59 000 883 68 1.08
Q26 4614 59 000 583 33 84
Q2.7 6.187 59 .0oa 733 A0 a7
Q28 6.854 59 .0oa 833 A8 1.08
Q2.9 B.032 59 .0oa 850 G4 1.06
Q210 B.ETT 59 000 987 74 114
Q211 §.688 59 000 1.017 a1 1.23
Q212 4.319 59 .0oa B17 33 .90
Q213 7.326 59 .0oa 850 62 1.08



Testvalue=3

95% Confidence Interval of the

Mean Difference
t df Sig. (2-tailed) Difference Lower Upper
Q3.1 12.694 59 .0oo 1.283 1.08 1.449
Q32 11.396 59 .0oo 1.267 1.04 1.449
Q33 11.851 59 .0oo 1.300 1.08 1.52
Q4.1 16.621 59 .0oo 1.367 1.20 1.53
Q4.2 5269 59 .0oo 800 A0 1.10
Q4.3 10118 59 .0oo 1.083 87 1.30
Q4.4 5843 59 .0oo 1.133 a0 1.36
Q4.5 12.694 59 .0oo 1.283 1.08 1.49
Q4.6 12.976 59 000 1.267 1.07 1.46
Q4.7 10.890 59 .0oo 1.217 .99 1.44
Q4.8 10.573 59 .0oo 1.200 a7 1.43
Q4.9 11.396 59 .0oo 1.267 1.04 1.449
Q4.10 5.999 59 .0oo 1.067 83 1.30
Q5.1 988 59 327 50 -15 A5
Q5.2 3.944 59 .0oo AE0 27 83
Q5.3 §.449 59 .0oo 1.017 80 1.23
Q6.1 4818 59 .0oo 400 23 57
Q6.2 £.834 59 .0oo 800 G4 116
Q6.3 5524 59 .0oo 750 A8 1.02
Q6.4 B.073 59 .0oo 1.033 78 1.29
Q6.5 2,486 59 .0oo 383 a7 69
Q6.6 5214 59 000 750 AB 1.04
Q6.7 5.492 59 .0oo 833 A8 1.09
Q6.8 §.272 59 .0oo 800 54 1.06
Q6.9 5186 59 .0oo 1.067 83 1.30
Q6.10 B.536 59 .0oo 883 75 1.21
26.11 7.447 59 .0oo 833 61 1.06
Qr.1 13.751 59 .0oo 1.250 1.07 1.43
Q7.2 7.876 59 .0oo 1.017 i 1.27
Q7.3 13.504 59 .0oo 1.133 a7 1.30
Qar.4 11.644 59 .0oo 1.200 48 1.4
Q7.5 12.760 59 .0oo 1.217 1.03 1.4
Q76 11.460 59 .0oo 1.150 a5 1.35
Q7.7 14.697 59 .0oo 1.200 1.04 1.36
Q7.8 15.470 59 000 1.267 110 1.43
Q7.9 10.481 59 .0oo 1117 .40 1.33
Qr.10 10.332 59 .0oo 1.067 86 1.27
Q7. 11.325 59 .0oo 1.100 91 1.249




Q712 12.056 59 .0oo 1.083 .90 1.26
Q713 BETT 59 000 967 T4 119
Q714 8472 59 000 1.017 .7a 1.26
Q718 12.451 59 .000 1.233 1.04 1.43
Q716 16.621 59 .000 1.367 1.20 1.563
Qrav 12.381 59 .000 1.217 1.02 1.4
Q8 12107 59 .000 1.233 1.03 1.44
Q8.2 11.070 59 .000 1.200 88 1.42
Q8.3 4.296 59 .000 383 .20 .56
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Appendix K

A CheckList for Evaluating Web
Content Accessibility in Arabic
University Websites in the KSA

K.1 English Version

First: Evaluation by web developer

a. Before you start, specify the following;:

I,)[.;‘;s:! Desktop or Laptop Osp;;zt;:g
0 Google Chrome.
0 Microsoft Edge.
0 Microsoft Internet Explorer.
Web - .
Browsers: = Safari. Version:
0 Mozilla FireFox.
0 Opera.
OOther: ...
T?cilsﬁ)tl]:;y: Purpose: Version:
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Second: User’s Evaluation

a. Before you start, specify the following;:

Evaluation NO.:
User ID:
User Category:

Device Operating
Type: Desktop or Laptop System:

0 Google Chrome.

o Microsoft Edge.

o Microsoft Internet Explorer.
o Safari. Version:
0 Mozilla FireFox.

o Opera.

OOther: ....ooooiiiiiiiiii

Web
Browsers:

Assistive
Technology:

Purpose: Version:

b. Evaluation of Success Criteria (3-1, 3-2 and 4-1):

Success Criteria Yes Irf,lig:;e No Ap;\lli:;ble Comments
3-1 Symbols and icons are understood.
3-2 Symbols and icons are inoffensive and
acceptable.
4-1 Multimedia elements are appropriate
to the culture.

c. Evaluation of Success Criterion (8-3):

User is asked to browse the website and then answer the following usability survey:

No Statement ]S)tirs(;r;i}; Disagree Neutral | Agree St;(g):eg:y
1. | Ithink that I would like to use this website frequently.

2. | Ifound the website unnecessarily complex.

3. | Ithought the website was easy to use.

4. | Ithink that I would need the support of a technical

person to be able to use this website.

5. | Ifound the various functions in this website were
well integrated.

6. | Ithought there was too much inconsistency in this

website.

7. | I'would imagine that most people would learn to use
this website very quickly.

8. | Ifound the website very cumbersome to use.

9. | Ifelt very confident using the website.
10. | Ineeded to learn a lot of things before I could get
going with this website.




User’s Evaluation Results:

a. Users’ Categories:

Users Categories Number Comments
Visual disabilities including blindness colour blindness and low
vision.
Auditory disabilities such as deafness or a hearing impairment.
Cognitive disabilities or learning disabilities.
Motor disabilities.
Progressive disabilities due to ageing including gradual decrease
in some abilities such as vision or hearing.
Other.
b. Results of Success Criteria (3-1, 3-2 and 4-1):
Yes In Some No Not
Success Criteria o Places o Applicable Comments
’ % ’ %

3-1 Symbols and icons are understood.
3-2 Symbols and icons are inoffensive and

acceptable.
4-1 Multimedia elements are appropriate

to the culture.

c. Results of Success Criterion (8-3):

Users will have ranked each of the 10 survey statements from 1 (Strongly Disagree) to 5 (Strongly Agree).

e For odd statements: subtract 1 from the user response.

e For even-numbered statements: subtract the user responses from 5.
e This scales all values from 0 to 4 (with four being the most positive response).
e Add up the converted responses for each user and multiply that total by 2.5. This converts the range of possible values

from 0 to 100 instead of from 0 to 40.

No Statement R;:f:::ﬁ (11\;1::;:)“ Calculation Result
1. | Ithink that I would like to use this website frequently. (Response)-1
2. | I'found the website unnecessarily complex. 5-(Response)
3. | Ithought the website was easy to use. (Response)-1
4. | Ithink that I would need the support of a technical person to be 5-(Response)
able to use this website.
5. | Ifound the various functions in this website were well integrated. (Response)-1
6. | Ithought there was too much inconsistency in this website. 5-(Response)
7. | I'would imagine that most people would learn to use this website (Response)-1
very quickly.
8. | I'found the website very cumbersome to use. 5-(Response)
9. | Ifelt very confident using the website. (Response)-1
10. | Ineeded to learn a lot of things before I could get going with this 5-(Response)
website.
TOTAL:
Total Raw Score = TOTAL*25=........
Score for Participated Users = Average of Total Raw Score
Here’s how scores should measure:
Score for Participated Users Description

80.3 or higher

A, people love your site and will recommend it to their friends.

68 or thereabouts

C, you're doing OK but could improve.

51 or under

F, make usability your priority now and fix this fast.
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K.2 Arabic Version

A ) Lgiaty Ay gral) ilaaland) &) el s gl (s sinal  guca gl A pgoan g 583 3 et

(ds=9)

Ladall g sk B (e cusll dadia gl Yl

Al il gal) aa b ead) S8

el g s

Google Chrome.ps S dasa O

MS Edge.zx) Cdsws Sie 0

MS Internet Explorer. ) sknS) < il <l g g )Sile

Safari.g )i 0

Gladaia

Mozilla FireFox oS s né S jse O

R

Opera.! s o

............................................................ wAlo

i)

Y EO]]

(oA Al

bas Luwal)




A= Rl i ¢ 2 pee (R Cpsty [0 e CE0R
F ol | ) e F F oy p oo s e ) e RS 90 & % e &30

™) & & g s

KT i 0 (=0 frvep € )
e R 1) EFF0 e wmgy #0 IK<Co 67 (R3O € FFD e e #0 (i<

= s (RS S0

\"3)
AL | RS9 s posme o 8 ey (RS
182 lln

AN | P TTSS BT IRRE SFD R R TS o ) (e Ry

Cud | iee e e R () o prrsey @ (Re

A e i ip R 0 o1 A e

ST Set ahank i unhi i s e U wilaaa Sl sl

VL | IRCRE 0 F e ) sy S ey (1 iy (VA 4 3 0 )

'?«ﬂ,ﬂ«,
ﬂmqqa.J.

_ AL | e B R om0 ) (e (st ) S0 (e € (RS0 685 e woe gy ey (e
3 LU | S O PR o prp oy € A w6 0w 2 e g v R 560 wne (i ve ey Con 6 oe

oy | & s e iy e 6se (e © ey (RS

30 | RER P S A0 ey R ET Dl 0 o

AL | e e e o 0 (CF (ReD) € e ST

AL | 2 R i e Plog (€ i iR ¥ 0 e e (v e

ol | iemee #0 e e e (Way0)°

L | F 3 pTSee v e €6 e’ peefer pf e H ¢ UBWOY MON SBWILL  [elY £ ewoye ]’

SR a8 SR ie s W S i AR WV B WOl

Gy | e s D € e ) #0 jr v o oo sy [

A | TS (e ey [0 ot (0 o€ g3 osC F (e vt o 510 o oo’

I ey s v € e ) )

CL [ 2 EEC S D G o i s (s 0 e o e ral e s i

Vo | P EFE S Pt 1 (0 o0 sy A s (0 900 860 e o e

3| E S (e € ey ([ F |y s e (o

A | R M e ke D (R (PTSTe Snf €0 o i e

A | e e fravd (9 0 o o 6 5 O oy (1 ey

U | ot e Sieeh 6 5T (o ey i iy

- vTre

| T (2 e ST

(\g4 -

" Hﬂ..t Ll ﬁdJU“




q{m;.ﬂv.

3y | |9 oD e B g5 Y0 | 2 @ EEC gy (e (D o e o (€ ey o (€ s
uondudsaq s o~ 9
3y | RS T EE & FFC o e o JdlIosuel | 1x9 1 9ANdLSAQ F e =¥t olpny
1A | RO D F £ e i oo o ery SUORARD PASIUOIYIUAS £ (= o ¢ (e
3, 371 | RS T RE g (760 o)y f T oD o) [y (€ oD o ) i) D e
.m 1m0 | 9 oD e K ey R o~ e~ 1dLIOSURI L X8 L 8ANdL0Saq seD (D (e
— SARUIBNY oo o &) (=¥ §) o (e
m 3-3 RS o= 9 o o oyl e Cgy TRy oD o e Cof (o o @ g /D =) IX8 ]
va Tasalyad
374 | S ey S (v R ane (e rere o oy R T 8 I (presed) prrde €
™) oy |09 o0 e s 0 /60 of i
3-) ) R F e i ¢ e pece (€
P oo (e o () e i © FEC
37\ | S0 e (T Oy (R (PTSe
PP - AmA [fCE _m@asﬂ 3331 3 g s
:ﬁﬁw Athe T GRIF o o oy oy oo et (o
AV | 0 R D ve¥ oy o o) (o)
AL | F TR e e S I ey o §
< (e €0 1C€12 dweu uapreN SJBYIoN (v miC 2 rrsoirh &) mme (RS 9)
ATAL | T S IR R T R IRE ST WU BIPPIN € FP <Ce vt [elIUl SIPPIN ¢
AL | I s R R RS R GIRT e 19 R (KRS ¢ sy
SR 90 XXXXX XXXS 996+
XXXX XXX 90 2 (rrerey 996+
: I S A iad i S B A i i
M Ay | I e o RS e ¢ (e o0 O oD w0 s
£ A"V o (ST S (509 Ry (PR Q[0 (e ©8) i ooty ey
3 AA | Fe ety o7 A e S ey
ATl | TR P e fey ey (R e e) e (TO)
™o o s (e rrseeo (0) see
3 | 2 EE e iy (LM (50) R2 ¢ () e
AA | I st e R e e (/) s
A | T TS e R ey
o e e ik Sl e e e A el A A A
R e ul S SN St i sihasthaina 4 anl
| o P ¥ pCs i 510 D v s s oy (FEDT
\ox | E) S0 st (R 1 2 F 6 02 6 e st ey o0 (10

ST
™) IS oF =y e =@ pese Ay de e e AndRy




AA\ 1_”14ﬁwﬂd%%ﬁi%ﬁ%iﬁ,Bj,ﬁ_?‘owﬁﬁﬂa,ﬁiﬁiﬂ_ﬁﬁmq?ii
AL | T T sy e e 60 rf e D fsD e B e 8 TSy

AT

H ¥ o |0 ey ([0 Sy (|2 o FRer oo 0 ey

SID € FFY (€ ArSI0 PTSES (ESSS 6 F 8 ([T s Ré S
RS v~ 9 Frd o=ty FrsD (st © F e s e A Pty (0 By fosD e (€ ey frsD

Trsee i Frre (0 By FrsD e (€ g SO sPD € P

Ay | RO E D O € B oeD s o € RCC pre (s o0 o ) sD (ST o F R SO
M» e e (s 0 ey ] ]
’ TR S50 RO R § PR IR S5 s € fem o=t sie( e P vRg 6 I S0 e
.m ATY | E S0 T oy Cory o iy ey (€ e © F 6 S0 e e ity Ty € o €
3 rC ) sy RSO vw K S0 S0 oy SR ]S ane (O ]
3 AN | EFEC iy (D Ry EO oneC (ersy sty [y e e e (0 S ey = o (9
¥ e Amesele €Sy ene= (71 (s SR I ST e )
AL | S EFEC SR fee ey ((uct &mmP 0 G £50) #0 S0 sy pme= ) e E st iy & PO
A= = 5 Pore PTSeeR) or (ST
A3 | B EE ooy e e e oy ) p e
AA | B EFC S 0 Gy O S o pC o A
s »0 (Lot (frC S YHO LAV €0 1Rn*
ATA | T e Ry e P o e o ey ey iy R e e oD o D
A\ | 3CE0 sne D #O e ([ D o <t 68 S e R ey
ﬁ?...u FC9 E Re=e o
LU IR rene 2 pE D Sore e R ot o e e S OD fsen D sl i
L | et e nd) ol f e ) oy (S €% 60 S ey
STy O P E e
Vb | P et ooy oSS ey e STt Cpcar () ot STy o0 e perim Ko ) 5
.nm gtha Al
Ly | e R O e € 1 oD RS CF O TSy s e o 15 0 e ) o0
..M LA T e ey IRy o0 sy (50 B0 0 0 150 i (1 o0 ey
3, L | e 0 A oe 6 TS0 D (K o0 ey i
¥ 1o | MR ATD 6 [0SO |ppf 9 (R oD vy FF
L3 | ey NUBW o5F 0 ¢ =03 e 9) w0 empy (S (€ o7 Fofrdy’
L4 IR RS B ) 08 e 9 oD ey (FES
Ly | S s e (SO R S (KD o0 ey R
L\ e ey | B0 o0 A0 i
= omd | R (REIR o7 (R iy € e p D o ) (S (¢ e #0 oo jpeCy
43, oA | IREIQ ITseey 8 Ve e (e oy vy o0 ey € 0 (i ety
> om\ | TS IR IS Ry SR S e g0 (R Py SIS A sy
FSTP (¥ o= g T sTSTe 6 R o ) o7 0 (R
3= (| RES ) O Ko YSBIH (5 o0 e ) I (€102 IR (51 SI0 vy (T 9 o | FrsD s




L e (T (PTSeR) s o e o

Ve | TSED FES 0 sty R e (e
o vA | T e i ey (S ey P ¥y e D 6 (e

i a2

vou | e s w0 ey o O sy FFS Sop fm e (e o e (9 (v o0 g
Ty S (v

AA | P EEC ooy ety i S SUOIONIISU| pUe San ‘sjage st g9 sre
(€m0 e 2 R 60 g (0

AL\ | I # s 6) ipTecs o0 §D (P AR eite €end s 6ot e et |0 fored (ree fae
(770 eTy
[Ty £ €9 o gD |0 Fomivs ¢ (O Cren D eesee (R 8 0 {oe (rrTsee fp e g
WD & ey o T e e ey € o0 S ey e AR 7w s 0

Ao\ | = AP P AreD oy (€ e @ (9 one esse v e €O 60 o & e T e
(AP €= TP poses ]
vy (€ o 60 S ey P AR T S (0 o0 ey e (|9 o o0 (0 i ¢

A3y | s R SH RS s 6 ey 60 o R #0970 o oD 6 ey v ¥ 0 e e




saddieal) Ll Ll

radiiace (< AN Ciliaa) gall aaal ol pad) JB

i) Lgtiad o o Al A |

H8 - N - S PPN I SN P I PPN F P

Google Chrome.ss S das» O

MS Edge.z) < s s Sila O

MS Internet Explorer. _ slaSl < yii) & g g S0 O
il Safari.s_lew 0 | gieaia
Mozilla FireFox (=S8 Sujse o | i)

Opera sl o
............................................................ sl o

Yaf (YaY VY Cl.Lm JggLLAJl-.\ﬁ\ Lo

s YO Y | et | & il e
Gkl palsddl | a

ot Aadlly Aaggda ClighVl g Jea)d) | VY
o) Apailly Al gia g Liga o Cligh Vg Jsadl | YT
B Ladla sasial) il gl alic | V£

(cmsh s sina pladic) Aggas) Yo Jlzal) L) =

A1) A e L) e a3 (e g algall (e 230 35 i) (e callad

Sady gdlgl | (38l S | gilel Y | Gl gl Y

S S I O 2 I A S *“'“,‘ B ine
J S a8 sall 138 aadid g il i )
£12 G e cusl) @Bse ) el | Y
A e S sl 1 e (o e Y
13 aladiul e 50l o681 S8 Gadd aes ) dalay cuS il e $
&8 54l

A Sy Adayl e adsal) 138 ddliad) il ) o) caaa

sl 13l aae e SN @lln oS 4l i
_;)ﬁs&ﬁg,‘n\ne\m\gm,ga’qywwgugigﬁi
ALY (8 1as (98 e adsall ol Caa g

L sall 138 aladial die laa @5 il < el

8 5al) 138 alasiuly o 8 o) J8 ) saY) (e SN A el dalay ciS | )

o >|L|-f| 0O




taddiceall JLOA) il

:GJL'\.'J\ oadli ab Creddiiaal) & GILEAY) o) ja) ax

s Cmaddiiocall culid

Gilaadla aaxd) Omadiiual) cilid
O e g il Caaca ¢ andl 1k By pay cHlle) 553 () gaddie
s 5SIAN A gane gl Bel Al gl aladll il a1 e AS) ) e 553 () gaddinn
2ty St (A Gl graa
E‘)mh?m\ulc B‘)Aﬂ‘e_\s d:\AL_l;L’” CA;A:\L_XE.;A:\:\:)S‘);QGLQ! JJJU)“&““?
Jile N G e
8 2 aleas) Gl Jady s peally i) (e Aadl dpedi Clile) 553 () el
b)) pand) Jia ol a8l jany

AP0 B G PR g P VP PR TS PN i
(aanill 583 gall any Ail) Gl Jls (8 ha 05S5 O ana (V) s () sl (i ) Dla

k g | ol

Al Gl | g | gl | G gl s
% %

o Al Ao ggda g g Jgadl | )Y
Apailly A gia g ddsga & ligaV g G5e[| Y-V
Ry

B LDl basaial) il gl) ualic | V£

YA pladll jea LAl Al g

LIS 122 A g A A8 yral Ay s Ales Ay yha @llin (S5 eaa e J) e S 0 5aalie DA (e Sl g LIV 48 jea (Saal) (o 4l e
iobaall 48 Hla

N i gy el 138 e 835 (331 ga paiSnal) 0l @ 0850 el © I ) (pn il a2 gk pina S

Ll Bl I AU e i JS (e ) ok asil e

0 e sl Al A dami 2 Jha il e

Y50 (8 Le s a5 o5 (yag Al JEY) s paniasii @

Aleal) Ao . . Ay . .
R, Llaal) Alanl) (59 omab)) aid) a8
V-(LaY)) J 8K a8 gall 138 aadind Cogas il i )
(BaY))-e 12 s Bime cull adge o e ¥
V-(RaY) ALY Jes S G sl 1 e (o i Y
(Bay-o sal) 13 alasiul e 5ol o S) S8 Gadd aca ) dalay cuS il el ¢
V-(RaY) s US4 Al sie a8 sall 3 8 Adlisall Cailla gl o s °
(Bay)-o sl 13l aae e SN @lln oS sl i 1
V-(LlaY)) BmS Aoy a8 gall 138 aladin) (g alati o g (bl alaes ) ad 53l v
(Bay)-o ALY Ias (38 ye aBsall G s A
V-(LaY) 8 sad) 13 aladial die o ($ il @ e q
(Bay)-o 8 gall 138 2oty o 8l GV B 5e¥) o I b pral dalay S | Y
) g gaa
=Y,o* 2l ¢ gane = 2l g addial aladinY) Al gen

o) Jpaal o phania¥) A s 5 00552

Ablial) aadia) A ggus cimagi | As ganall JS ala33Y) A ggas o gla

liea S ALY
Adand (S S5 2 e 5l 1A

o Jil i o




Tl pplas agh

-4all)
Agoad) Gl Al el 35S0 3 Lgalat) g AR1 a3 5 Y -)
:ﬁﬂ_w_ul" j Ay
Bel A sl alaill Gl s (555 (0 GalBEY) Sl 6 sana 23S ) Gaill a5 Al il o ALl @l 8 ) geadiivg Gl GalasY)
) () A8 A e P

<IDOCTYPE html>
<html dir="rtl" lang="ar">

<head>
bl g8a3 b e Jhe g

<!DOCTYPE html>
<html lang="ar">
<head>
kel LSd)
Aol a5 Al sasy adl gl dadial eyl 35S e R Q5 )
el )y 55 oY1 2my 4 Gl Aol e ) 35S (e Bin o Y
aie e lealld Gl lae Lo (Giatia jlaalld Y ) (a3 13) Y

sl dadial s pall 058U (8 laaae (15S A pall cull dadia (3 e e el Y Lealadl dall) Y-)
) ) o Adagiaal) Al
el ) alaill il geia (553 (e palAlY) 5l g sana 2AS ) aill i sadl (g Al il AELAN @l B ) gendiing () (alasY)
sobal) (el A Ll o Jia

<p dir="1tr" lang="en"> English text from left to right </p>
) (gat gdd e e g

<p> English text from right to left </p>

sral) s s
B Gaill 138 dad G Ay el 3 plee Al (i (Y ) 258 (e BRI T )
e 4alal o (e Y ) 258 e BT Y
Eaie e lalls G i Loy sinte slwadld Y5 ) (38a3 131 Y

e all lga e s LoliS AlSadl) ULl g olaa) 3 ae i cllia Yo
:355.\&_..:1" Ay

el ) alall Gl gria (553 (0 GalABY) Sl g sana 2AS ) il i gal (g Al il ) AELED il 8 () seadiiey Gl Galaiy)



sl (a3 RAS A e P
= (D
v

Dbl Cpadll e LAY slaild o e el Ja

Call el e S sl (5 il i JaadiJgIMI Jraud

m R

gl Ll e JaaW) sladld B8 5 Jaadl

A =y

el (gia 4B e Joa g

056 - 1234567890 : IS () S5 S

T

o o LS A8 Ja o i) aaaiaddd gl G g B gl B el sl 8 JSEN Vg daiia g i) ]

(el sl (5a) A pdaiyl a3l
bxal) LSS

Jaadl e il Canlia JaaY) oladl o) @il 4y cardioal) o Ja) callais 3 pualiall apead )
iaie e baalld @l lae Lo (Biatie jlaalld Gl s 13) Y

el ) S5 A pall Gl dadia b el JS a5 €20

:ﬁﬂ‘ Ay

BacLusall Ll () saddion (e sl (5 sinall agh 3 agiaclual GBlaadl alaiiul (& Clsa o O silay (e sl el il Glsra 593 (e (alaSY)

sobaal) (Glarl &S A o Jha
odny AN EOLY) Sy 1 el Glad Sumng S Loy (o5 @Al of daala
030 b aal 3ad ADUAN) culSs (lall chlias JS e e ) §ylasd)
el paiily alall fha) (8 Liall 5 Lglla ladly &) oS 63 Lanll
sl (gias g8 e Jha g

Lol JSii asa g aae

L AT JiSE 3 ga g a0

e (e S Jaiad ) LS e JSE S sa g axe
s jbaal) JLG3) 0

Ll JSi dadiall 8 aal sie el QS of Gl dsdia (e ) a5y )

iaie ye laalld @l lae Loy Siadia jlimalld Gll 33a313) Y

LY e JSE ¢ e o of sl JalS JiS Aadeall (i jad o L) tpaiesall o L i 55 a3 02

sAdagiacall AGdl
sac Lusall L () gadiin (ga sl (5 sinall agh A agiacbusad GBladl aadin) 3 Gl sea e silan e sl el Jall L graa (553 (e palAY)
Loaidie agadlad (5 s 5 Al Cpanall e GalAEY) Sl o gana WDISI Gail) o gl

5 JAlS S (S (50) ped andiall JLEAL Asdiall ) a8 ey 0 JSED dadiall (5 gine elay 1 bmall (Gail LA LE Lo Jla @
padiuaall oAl A HLAN Cun edi afgall (8 gl Ciladia area @il 2ayy Audal) 3es ali cOOKIE (o8 LA 0 as (Loa dsaal) Jhy
aie JSanll A 3] a5 ol LIS Al o3 of function J3a (e oSars (s DS adlall Jle ¢33 s simall ¢S5 buda cookie e Talaie)
_e.\il.md\ aliady Lo s

) (a5 Jad e Jhe
el JSAlL Jand ¥ oS5 i ol QS s ol JelS JiSi dadiall (e (A padiosdll (5l jig aae




:JM\JL.\K‘ K
ol il UK dsuall 8 aal sie O ad) QS of c ol dadia e Biall Al
ALY e JS5 (50 sl (el Al s ga s e SRl G5y
LYY o JSS (5 s simall (a yal SIS G s (6 siaall G e Al aladiinl o) Saadl) oty
S JSi (s gl (Al S (e Giall o
Sl JalS 5 giaall (i el JalS S (5 giaall (i e Al aladial o)) @aail) oy
LGiaia e Hlealld b lacla g o3iata lmall G GlIY el Afiata 0 ) ) e ) ghadl) il 1Y
(bl 8 Calias (&1 4y jlal) ity i€ ) f Blaad) AR 1Y) e (pe ST Jaind 3 bl el ol JelSI) S a5 1)
Jddagiaad) Al
Bac Lusall L () saddion (e sl (5 sinall agh 3 agiac bl Bl alaiiul 3 Clsa G O silay (e sl el 3l Gl sra 593 (e (alaSY)
) (383 A0S A e la oo
e ARGV e Jadl (S alill e el il Eilnalad) Leoaiins Alass Gumpaals e lain ) Jualsil) gl cagiS
cfrabial) g o ial) 595 o laia¥) Jalgill g aBse o laslal) Eillua Sl
) (3ia Jd e Jia @
bl 8 Calias (&1 48y jlal) iy (i< 3l f laad) Al 1Y) e cpe ST Jaind 3l Ll el ol JelSI) S 565 Y Ledie
lead) JLad)
_M\Qﬁuﬂ;@)ﬂ\u@gﬁﬁ&\Jié‘.}d\&.ﬂﬂi\|3}@uwﬁid&&\ﬁm&ﬂ\}i&tﬂld§ﬂ\JQJSL}AM\?:\:\_\
Giate ye baalld Gl lae Lag (Biatie jlLaalld Glld s 1Y) Y

A O &~ 4 « —

Tiee b S Lo e sl S0 2 g il aand (5 Aalal) Zall) aladiind oy Vo)

Adagiual) A8l
Bac Lusall L () saddion (e sl (5 sinall agh 3 agiac bl Bl alaiiul & Clsa G O silay (e sl el 3l Gl sra 593 (e (alaSY)
(aiiie agalel (5 siua 5l Al Gpamall e GalAEY) Sl g sane IS Galll Jy sl
ol (piad) LS 5 e e
Lo f Al Al 3 e Sl (395 & Bl (b aniall U i 1
Qeagld Ba ol ASledll il e Ledilay
‘ bl (38a3 Jdd e Jha 7
Omaiadl e cpa palall o) a8 i gall GUadll aladiul o Ladie
b JLad) o
Ui ey S Lo e Sl 1 S5 2 g Guind) 30a3 (50 Aalall Zall) aladind e (8a a3y )
Giaie e lealld Glld lae Loy Ginie jlealld Sl 58a 13 Y

REINPENEN U DR P TRSEN | Ty PRt | pRE R EN| S Jall) gl padinl oy A=)
sddagiuall 448l
zx,l...mllawloy&agmjdﬁ;dle@@?@mw&wu\&u\‘;ag)mwjSla:nwji‘B;\ﬂh;\l_)y...a‘éjlwua&&‘“}“
uamewlﬂsjﬁuajiwww\ ﬁéw&iv\ji‘twemﬁ‘dgﬂ
) () S A e

Al e

o SN Gy fmalall clady Jiads dmalal) 4560 (pe clidnd DG o)

" t e »e
PR}t BTNy

el Sise

G SN g fomalall e Jimds Amaladl 40Ks (o BALS 0 (o

- el gt gab o U g




:JM\JL\K‘ -
—_—
A Al cien b e Gpaiadl o Goudll 2 5ad) o JalSl QSiill alasiiod ¢ i &5 )

Y e Akl Yo gy gtiall g JAY) e 3das )T aill Jadl) aaa 400
2Adagiual) Al

Ol LS 1 mitie agaddat (5 sima | Bl Cpaaal) pe (el o(Laslus) 5ol S8l & Gl gra (e O silas e ) Ol st (alasy)
2l (et B A5 o iy

<!DOCTYPE html>

<html lang="ar" dir="rtl">
<head>

<style>

h2 { font-size: 1.6em; }

p { font-size: 16pt; } ; . "
</styles oS aaas Ol e
</head>
<body>

</p> ol prxy ai<p>

</body>
</html>

3ol 8 Cramy ysa aasg ol aladiul ;jbaal) (gia8 Jd8 e Jha 7

bl JLEA
sl Aniial sl 3 sSU DA (e Jadl aas (e G S )
(16pt = 22px = 1.4em = 140% ) J&YI e ahii V1 (558 of Gang Gl pas Y
.(20pt = 26px = 1.6em = 160%) Ji¥ e 4l Y+ (558 of cany Gy slinll paa ¥
Giade pe lealld Gl lac ((Giade jleald ¥ Y ol ghadll caiag 13 ¢

.Tahoma & Arial & Times New Roman :4 e (o sall b ghadll mal 55 ¢ 5 jia padivuadl ball ¢ 3 ) o)

Adagiual) 4Gl
Ol LS 1 mitie agaddat (5 sie ol Al ) e (alaiY) Sl (Laslins) se) 81 8 Sl gmaa (e silag (e ol Ol shieca (alaiy)
il (platt A0S LS gl Jia

<DOCTYPE html!>

<"html lang="ar" dir="rtl>

<head>

<style>

p.readable{ font-family: "Times New Roman", Arial, Tahoma;}
<style/>

<head/>

<body>

<p class="readable"> . ousiwaell JO03 G0 sgyde b3 al uiwl a5 Lin </p>
<body/>

<html/>

_Qﬂéwlww\d@w@;}aduy&;ﬂ\em}gwluw.k}ksal)ﬂ olasl :Jwi‘jiai‘}&éuhd&
bzal) Lodl)

sl Asdial ol 2SI A e badl g 6 e B A )

.Tahoma & Arial & Times New Roman : L o sall b shdll (e (e 585 o g adll ¢ 53 Y

iaie ye leald Glld lae ((Siate Hlealld Y 5 ghadll Cuiag 13 Y

PO



(0.40em) 2 4 shus 0585 L€l Ll 114

ddagiual) Addl
Ol LS (it agailst (5 sie s ARl ) e GalalY) Sl (LuSlaga) se) 8l 8 Gl geaa (e O silan e sl Qb st alasY)
) (3830 RS A e la o

<!DOCTYPE html>

<html lang="ar" dir="rtl">
<head>

<style>

p{ word-spacing: ©.40em; }
</style>

</head>

<body>

<p>isdandl slxsl 3 bas Gblie Jadud olaolxldl Sue 31351</p>
</body>

</html>

) 8 820m el Ailisall i o sl Y ST W i 5h e jlmall 8 Baasall dilsall Fpual Y1 Cililsall s e 1 jmal) ghat Jb e Jha g

:Jl,,ﬂ-d-“ JL_\'.'\&‘ .
. (0.40em) 2 & s LSy clilaall o a3l a3y )
LGiaie e Jlalld Glld oo (Giate Hlmall o ey Gl ) 38513 Y

coaill il ddlial b Calisa ¢y 5] pa iy yall Laddl o Bold g sad) bl alasiul 43V Y-

Adagiuall Addl)
LS sl (aitie agailad 5 sie sl ARl uamall e alASY) (LSl Bel 3l 8 Gl sra e O sila e sl Ol sdmaa GalasY)
ol

pobal) (383 485 Lo Jhe

<p> sole g <b> ganye g </b></p>
-l (@iat Jdb b Qe -
bl LSs) o
sl dadia 35S IO (e dagal) G i G saaill Cilise (¢ 5 an s yall Tl 5 Bold (s yadl Jadd) aladinl e sl oy )
(e e jhaalld ld e (inte el Of Gl Jinad ) ga (g yall Jaadly i iy jal) Jaally 81 gas oand g age (5 sina 335 1) Y
A slilane 5l (Ll 5 5) Gaadll L) 0 65 o pall il Bl3ae VY2
Adagiaal) dl)
o Slgmaa ol (LuSlu) 3618 (3 Clygaa 0o O silay e sf Olill shma Galasl)
sobal) (el A Al o Jha
sl gl panadall style s cusl dndia 358 IR (e IS Blla 5l JumdV) a5 el L) B13Laall duaat

<head>
<style>
p { text-align: right};

</style>

</head>

<body>

<p> oeand ) b1 3 lxe </p>
</body>

- el (it 0 e gl g
2

<head>
<style>
p { text-align: left};
</style>
</head>
<body>
<p> S luodd 313l </p>

)



<body/>

:Jl,\a.d\ ‘)L_ﬁi‘ .0
sl dadn 35S A (e A Aililae 5l el Gl Bl3lae (e GBEa A )
Dbl (B8a5 axe ey @l lae (Binta jlealld L ) el 313 culS 1) Y

Jen 0 e 5,8 gl VA Y o dlea ol 35 Y V£-)

-Adag el Addl) j

st sl ARD Gl e GalaEY) gl 83 same S0 abie (el aled il sraa 5 (LiSlnn) Be) Sl 3 il s (e 0 silay Gl (alaiY)
pbral) (gaS o Jha
Gl 1 sai g 1y SV A Sl glaall 4385 5 Y1 Gdad) deliia Gl
Asalaill g 4 5lal) Jlae V) il g asen & ) ghatll A€ jaall 3 gl 2l gl S allall
sl S L3 e IS e 1% Y e e il gall Caaal dudi gl A
0o ES (A Lt ) 1599 aalli gl gl (O LS 3 ) gl 481 0 el ) lins
Gy Aoyl Alle aulall ClSLE 5 (ALY Cilatiall Lead Lay (digaal) culyil)
86V (e US psanall 8 (ala all Gl 5 jlge el il o3 ghat (3
el g
58 Y Lelaa ac 3,88 5 AS T LalalS sac Alea Slie ddlygha ol iy Jan 2 sa s 2 obmal) 3820 Jdd e Jlia z
) sl o

ccusl dadia 8 den © e 2 V58 JS 8 daalldae 5 Ye e 3 Y Ales gl 8l sae e Gaal G )

i3 ade ey @lld oo (Biata jleal) of Gl iead Jan © g 2 VB8 o & Jeal) ae 5 Yo e 35 Alea g 8 S sae (IS 1Y) Y

bl

AR ALl 5 Anged) LS 5 i) Ay jall Zadl) lasiud &5 ) 02

ddagiaal) Addl
(oaidia agailsl (5 sive sl Aall Cpamal) e palAaY) i alei il gria o (LSl Bel A 8 Gl smaa (e O silay Al el
- el st e Jha
- 1obmal) (38a5 Jb o JUa
bxal) LAA)
sl Aadia 8 a)a3tu V) AaLal) 5 ddaged) S 5 il G el Al alasiul e (ST A )
sl Agale deadional) Al S 13) Ll Biate Hlamall o ciny 13g8 Aaild 5 Adagny LS (5 5a3 5 ol Gy sll Andia 8 deadinall 43l S 1Y) Y
Dbmall 3883 ade ey 1368 Aa hy jee SIS (g gas

Be 5 a5 da sgie il 028 () 5S5 Gy 4l (Jilay i o3 Be 5 e e ol Aediie d) 93 (5 ginall ()5 Ladie 112
Adagiaeal) Adl
Ui agalad (5 gina o ARl Gpaaall s (alASY) ol alad b gaa o (Luklis) Bel 3l 8 Gl saa e O sila ) palaSY)
- ) (@S e Qe o
- bl g8at JE8 e JUa
bl sl o
sl Andia 83 5 ey agdll Algn il pedl) Lna ol At A1) 53 (5 sina Y 23 0 4l O (g BT 0% )
el BiaS ade ixy 13gd gl 1) Ll (inia Slmall Of i 1368 agdl) a5 daniie Dad (Y A sgda il @llia (S 13) Y

iy b e laiay Ailisall 038 Coaa’ g8 (5 AY) 5 3 RN G Lal Bl 1) 5 & cpilae ey ylauY) o aelil) Y V-)

Adagiaal) 4dl)
Lot agaled (5 gina 5l ARl Gpaaal s RlAEY) ol alad b graa o (LSlus) Bel 3l 8 Gl sra (e 0 sila ) palaiY)
sobsal) (85 4K o Jha

<html lang="ar"; dir="rtl";>

<head>

<style>

p.big {line-height: 2; margin-bottom: 3em;}
</style>

</head>

<body>

<p class="big">



wS=S Lty doosrwdl LgSl gy 2o dwsdlialdl e 3,003 5iaese dxaels> luob izals
aol o3l Dbt Jociiwaedl Gdlbusy golxdl golsasy wlaldl I 0w oY ! doggll
CooaS (90 Oooibl gl g ) pdeSdl pyd b bl glualdl daaal e 3aShe (ol yugially
</p>
<p class="big">
dae peu] =il gadxo D Bogxn s LASHN Hl pedwly yoghil Q_E.o\_m\ s dxaolx ]l uSi g
W G0 ol 0¥ g padadl Gline oo JolSO Ly cradoedl dousy oadadl Gl cguoyali]l
Lroladl rudy g lu¥ly dwdliadl e joL3 aide gblso dlaeY b,y5hio Ludnsy dawl o 2ol 4o
cobedl SLail BT pead pgialesy Lgasuio o Gumersadl BLASST, dopdu Il Laoyl e o LaddwY
</p>
</body>
</html>
bmal) (a3 Jdd e Qe -
e Lgdl o
cche Ly aeLalls (o 515 558l (Ll sasl 5l 5588l 8 Guidlie iy Sl c ae Ll Gf gl Aadia 358 IS (e BT 2 )
Dbl ($ia5 axe ey @l oo (Biatie jlmall o) ey 1368 ) 8y Cacliaa g Bas) gl 3 8 (pilae latay Shanl) G el IS 13) Y

€0 Auigl Al Y Dapeay (gl dndia 353 5m 50 05S5 A6V VALY
;ﬁﬂ' jaashy i
Loabiie agallad (5 sine 5l A2l Gavaal) e GalASY) i alad il graa ol (LSl Bel 3l 8 Gl smaa (e ¢ silay () palasY)
) (@S o Jha @

<hl>izsgd) J3,¥</hl> ‘ 47.‘4:‘4—“ ?@Jy‘

<prosls Geed Al #x0664 ;R#xBB65;</p>

£8 -y emt gl g Fines a3 00

dnaigl) A8 N Dlaal) (3ia3 b e Jia
<h1>3aid H5.41¢/h1> 22 plo
<prA5 ol e Sl po

ELRRTRE P NVEQ g\

beal) LGRS
A 23a]) (al 5 33 53 50 al8 )3 dpras el dapall 4 s Numeric Character Reference NCR of cusll dadia 5 6 A (e a3 &5 )
& #X0669; 259 A &HX0660; s+ O a5 Lapall 03 5 Auxig) 28 V1 dapeay 28 Y1 ) sl lasal @y
bl (383 ane ey Gl ae (Biate el Of ey 1368 Auigll Lgiaay 53 g 50 A6 Y1 IS 1) Y

sl ey e Ly 585 - QL) 4+ sl Aadle 14-)

S Adagiaa) Al

ot bmal) (Gia3 o Qe o
-45 i -£0 : laal) (ghas Jdd o Jlia

) LA -
) Gaay e 0585 A sall sl ALl saadl 5 5L o o)) Aadia DA (e BRI &5 63 LS slac) Gllia IS 1Y) )
el Bia3 ane ey Gld ae (Biate Hlmal) O ey 13g8 2321 (e e R sall AL ol LEY) cailS 1Y) Y

Al Sl e 65 4 siall Lpuadll Lodle ¥ o)

S Adagiana) Al

EHX66a; o5 all Ll 8 4 i) pusill Dpas sal) Arpal) ladia) 1 jmal) (ghal A5 o JUa

chl>iidl nsllefhl> ' Az gial) dudl)
<p> &#xB000;&Fx0065;&H#xb0a,;</p>

Ze

gl (gt gt e g o

— 4 gial) Al
<h1>3: 5l dualle /hl> ‘
<pr&#Fx6Ha; &Fx0666; &#FxB665; </p> ey




sobmal) JLAA) o
_JJ}J\)M&L@Ji}%‘y\@)&&ﬁw&)ﬁnhﬂ\hﬁmhk oiuﬁl\u.ad)sw@;ﬂ\eh‘hjhmdmdsm \
J\.\a..d\dmax‘.‘;uudh lac ‘ds;.u )L\a.d\ U‘ \A@A KR || )L..u L.A‘;} a).c\AL.AylS a)ALLM_,.\AD 4.\....;4.“ Oldle culs \J\ V
ALY e deadiudll o () Al ALl YY)

U phbsghean) A |

IV,A 1 leal) (88 “u.bdl.u e

chl» ol 3l </hl> =) & pdal) Alaldl)
<p>&#x9663,,&#x9651,<;p>

TVA el (g5 a8 e e -

bl Ls) o
aAM\@()LJmmmm\Oiu}numd)@wéul g e Alald slac ellia (IS 13) )
Dbaall (3885 axe ey @lld lae cds;_u)l_\ullu\ 3 13¢8 Aaddiuall & () el AL CilS 1Y) Y

el Ll i ale aaaid ¥ gl Cus GYY) ALali aaaid Y YY)

S Adagiana) Al
LTIV el @iad e e o
chla Laaf 0 Y1V 0o v Ay ke Alalioded o Lala 0,YTV, 0 v bl (8a5 Jb o Jlia
el L
YY) ALals e g gias y@\u;\mdhwdﬂ\ﬁwﬁsa\mqmu\su\\
Dbeall B35 axe e D e (@8ata el u‘ 3 13¢8 oY) ALald (g gias 5 Y alac Yl culs 1) Y

A gl Claalall 28 e 8 Gy gl A JDA ) laia D aladin) ol aa s Y YY)

40 g2ne (e O sibag Al ol e o)) ) LAELEN )5S e ) saaing ol sl (Ll GLSE 8l sra pgaal (Al (alas) jAdagiaal) Al
UM?G_A;L:G}M}H;.UU;M\};UAAM\J\ Sl pedll (8 agiae bl Gludl e‘-‘*—‘“‘@“—‘)’-“uﬁxw-\” o g?@_:)SL\

Ao saad) oY) A O Dbaid ¥ el U oy ((ul5) slaiay) LS e Yo 1obaad) g8 Je Qe o

) laial dga g die :baal) (gat Jab o Jha

b JLddl o
Ll jbaia) a5 Y Al gl Aadea A (e BT A )
UL YooY Y EL) aladdl ) JEY) LG & jlaidl) asag Js ALY

sl dadia oAl Gl e i @) laial) o Ay je il LAY aladii) @llia Y£-)

40 p3na (e O sibag Al ol e o)) bat) AELEN @l 58 e ¢ saaing ol sl (LS SLSE bl saa pgaal (Al (alaiaY) jABagiaa) Al
(oaidie agaddad (5 sie o Bl Gavaall e (alAEY) S agdll 8 agiaelual (Sl alasinl 3 & gaa (g pang (el f caei S

el (383 Je Jla @
b Al G dai dllia 06 o (sllaal) sa 5 jlaial) o 5 DMe LAY 3 Caa ) G Al dllia 0 g (1A el il Laia)
o s daiiy CGial) Gy il sl o e LaiaY)
(B smnd) £y AS) s Slie | Hlaiad &l aa) 6 (@
S dlall oda ) i )5 du‘d}yu_w\@@usem@sumyﬁU\JLAA\( AT el (e 8 latie ) jlaidl)
) L:‘)j)..auul‘uﬂ}ume\oJ@JC‘)u(um
(o sY) B8 Aty S 5a) o ) MBC Sl clliS dy jally Jlaia™ lé o3& (5l /5) A yalls Sleaia™ 3hai 38 daa jie &l jlaidl (@
(s &l 3 i) il o) s IMF

Ll s are p Gl jlait) sa g die 1 laal) (el JE8 o Jia z

bxal) Ldd) o
Ll il aa g 4dl gl Aadia JNA (e BT A )
oAl el (e b jlatie @ jlaial) ol Ay pe @l jlaial) ) Lgdiial o <) jlaid) dga g Jla Y
O lilise ) HLaia¥) 8 Caal) o et ollia ()6 ol ¢ laia¥l 3 Cooal) o Alie aa g 4l 2SI 3 Dy jal) ) laia¥l s &Y
‘)Laﬁamﬂs_\;ﬁmltmwbdnm;u):Y\
C):H.\A:Qs%uu\m‘;‘ws‘ymumg@usem,:u;p,g_Q\Ju.zs\wsz,wsiawwbmmbmymu‘;_z
L G 405 ) HLaia¥) o]
(LSS Ay pally Hlaiat ol 0385 ol (JaS)i el Jlaiadl 3l 238} 5 AT A (e 5 jlaisall daa jiall @) JLaia¥l Al 3 0
Giade e bl o @l inad 5 laisal) g A jadl Ol LaiSDU Bas La (Biady o1 13) T

dadia S a5 Sine dasy S 13 HLaiad ) gels Ol vie T2 5V (e 4y ylay JLaidd Gl ol = 55 5858 a3 el L) Cueddind Jla 3 Yoo
sl Anda YA ine e ST Jany OIS 13) LtV Ll Jedas 550 IS (L sl



40 s3n (ge O sibay Al ol ey o)) iua) LI )5S o ) saaing ol 5l LS GLSE 8 il sraa g Al (alasY) jAdagtand) Al
(aliie agalad (5 sina ol Aall Cpunall e alAiY) i agdll A agiaebual Ll aladiu) (A D gea (0 () 5 cagl SID
i) (Ga3 e Jha o
bl (38a5 Jad o Jha
okl LSS
Aaoad) e dad Al S @l 4 aal g A 130 Jlaiadl 2l @l ol Gia) 4l cu gl dsdia (8 2 sa e Jlaial JS )Y
oA uilay Jlaiadl @i 58 o olld lae L Y
Asdall A el Gudi Jasy OIS 13 SLaiaY L b 5 5e Jsl 3 elld 0S5 Y
e dS 8 Jlaiddl dliy ~ 58 58 5 a0 adl (Gial) 4l Adlide e Jaay Jlaia¥) IS 1 ¢
LGaie e bl Of e @l lac La Ll Biaie Jlaall o Gl inad B Le eligind o513 0




AL 8 sall (5 yagl) F )l e g (gadlaall F Ul aladiind) Al 85 dadh (5 ynell) Ul aladiind a3 )Y

el aes ABagiaal) Al
- kel gia3 o e o
baal) (g8a5 388 to Jie

Jg—Aa | English

sobmal) JLOA) o
Jae 2000l 5 4y yag) Alipa 5l Ay yagd) Alipay aa st g Ul O sl Aadia OO (e Bia) Q3 )
(iaie e Hlaalls Glld lae Loy 3iate jlmalld el &3 13) Y

AL ghall &y ) Aapa 238500 o3 Y-Y

el s ABagiaal) Al

VEYA (¥l a, YT bl (e o e oo

VETA — w0 Yo Laal) (giat Jdb o Jha .z

b Lgdl o
(L 4 A 580 Tl o sal) ) ALy shall digecy 2l sie g Sl o ) A JDA (g G 2% )
(Biade e Jlmalld Gl fae Loy Binde jlaalld ol w313 Y

LJaaliS (/) pladind 235 peaidall g )l g aladiu) yie VLY
el aes Abagiaal) Al

VEVAL oY YT el @85 o Jia o

VEYA @ o FaYY baal) g8a5 Jdd e JUa

b JLdd o
el (/) aladind 235 eaiiall g )il dapa aladinl vie 43 Gy sll dadia IS (e T 3 )
LGiaie e lealld Glld oo Loy Baia jlealld olld 43 13) Y

c«l.umﬂ(e.)‘gchmu(ua)taicb VY dapay 8l ):\é‘,ie.ii-\'

el es Abagiaal) Al

pTiE laal) (@a e e o

Yo:¢q : lmal) 38a5 S8 Jo JUia .z

bead) JLGd) o
bl (a) 5 zlall (o) ae debu VY Gy 05 48 S5l b 65 vie 4dl gl dadia JDA (e a2 )
(Giaie e Jlaald Gl lae Loy iate Hlaalld olld 2313 Y

i€ (1) cedadind cd gl aladinl e 0-Y

i) aran ABagioal) Adll)

p Yo bl (gia3 o Jha o

aYaro :baal) gias J&b Jto JUa  ~

baal) JLEA)
LJhali€ (1) Caadaiul gl aladinl die 4 Gy sll Aada IS (e T A L)
Liaie pe lealld Glld ae Loy iaie JlLaalld Sl 513 Y

(o) Bl (5950 ) Ay shall disay (59 seud) JLl aladiind o3 1Y

Cpeddial) aran ABagioal) Adll)
@i dly ¥ Lgiad gl ; jlaal) (g8a3 e Jha o
Jly Too Liad &l : jlaal) (3885 Jdé Jo Jia




Dbl LA

(U"J) 3}4:\&4&3\ }i (é.ﬁ}m d&.l‘)) %}H‘ﬁiﬂ@édﬁuﬂ\ d&.})ﬂ eb';:\u\(ﬁﬁi &.\gﬁ\&;&mdkwé&;ﬂ\aﬁa A
L(98ala ye )wuﬂll\mu}d&)w&ﬂheﬂuj_“

lgelatind die aaall by e Aleall g g V-Y
i) aien ABagioal) Adll)
o Yoo lghed A bl (@83 e Jha o
Y e Letad als:lal) (a0 Q8 e Qe
bl LEs) o
Al sy e Leaa s a3 Aleall aladiul die a8l Cugll dadia JUA (e @isdl) &5 )
(Biaie pe lealld Glld lae Loy 3iade laalls Gl 1513 Y

Loyl (ot (g2 gl Jplly Al dagils ¢g AT Edlae aladiul yie A-Y
Cpeadiad) aies ABagioal) Adll)
gz oy YVo Ly Jalay e 55 (Sapal SV Vo v Lead 2 jlmall (385 e Jha 0
@25l Jlls Jaall g 55 ()52 Apind dlee (2 e e s Jle : jbrall (§8a5 Jdd e Jia

3 Moo m
c0.0ffice 2010

PRL Y

(1= 1118 ¢
MLAA alaiel

I Y
AP0 PR Pi
LY -

b LSS

Loyl (o0 gl Jllly Aaall 4l ¢g AT e alaiind yie 4y sll dadia (s sine (o Ginill a1y )
(e e lealld @lld lae Loy 3iaie jlmalld ol &5 13) Y

A Gued (e o e 5be s s smadl (2l el aladinl vie .Y

Cpeddial) aran ABagioal) Adll)

AR LISTPRVRR R W [ PONPN U N I P N [ P O o e

) st B8 e Jha o

bl LSA) S
LA eed (e al ) e 3ole sed g srad) o) el alasiind die 4l Cuy ) dadia DA (e BRI A )
LGiaie e lealld Glld ae Loy 3iaie jlaalld Slld S35 13) Y

A il e 5 S5 Ll g geaadl Al 2 Y1 aladinl xie ) oY
+966 dahaiall ~liddl e XXX XXXX
Jsall cailell
+966 5XXX XXXXX
el en Abagiaal) Al
poral) (a3 o Jha o
il (gat Jdb o Jha ¢
bl LSS
Pl Jaadl) ai gd (A sl Aadiled) A8 Y aladin) vie 4l Gy gll dndia (5 gine JDA (e i) a3 )
LGiaie e Jlaalld Gl lae Loy 3iaie jlaalld Glld 513 Y

Aexiuall & el Al gl Akl 5 aadl s Y anl (Y1 an¥) celanll) aladinl yie ) )-Y

COeadiodl) aran ABagioal) Addl)

S DN a1 A 5 V) ) s sial) (e 4l ansY) JLa) Calla 2 438 dnalally BLailV) (ol 23 ga Aiad die 1 jlmal) (385 o JUa o
=L

(obla 138 LS s iy 3 s At e 1 jbonal) (8885 B o Jia  #

:JL_?.A“JL.\S';\ 2
=Ll sl (I a1 Al OV A (e J sl (e 43l ans) JLa) CGallay 3 g Asad ie 4dl Gy gl) dndia JOIA (e SR 23y )
(Biaie pe s Glld lae Lag 3inie jlaalls Gl 313 Y




Mother's Maiden z!s3) Js si,dl asl 5l Middle Initial 4 < s Jsb 5 Middle name daw s¥1 aud) alasiul o ol colan) aladiul 2ie 1Y-Y
S(eoAY) QWEN 8 Lgaladiul # Al & 5) name

Oeadivaall aes ABagiaal) Aidl)

) sl Middle Initial 4 <is J5f 5l Middle name daw Y1 aud) (il iy ol 4 an¥) Jas) iy 3 s Aigad e 3 baal) @ia3 o Jha o
.Mother’s Maiden name ¢3! J s

~ sl Middle Initial 4 <2 Js0 sl Middle name Las s¥) aw¥! calla a3 a1 Jas) callay 23 s £ die : jlaal) 3825 J&& Jo Jha =
.Mother’'s Maiden name z!s3Vl J 5 5l

i) LS
) 5l Middle Initial 4 <is I 5l Middle name o ¥ awd) alasiv) &5 ol colowd) alasin) tie 4yl dnbia JUA (go Gl & )
.Mother’'s Maiden name z!sVl J 5
(iade e Jlmalld ol lae Las Binde jlaalld olld 23 13) Y

Lok s Aalall die (g yiall pUaill aladdiul &5 ) ¥-Y

el aes Abagiaal) Al
e Yo Aile S i) ge IV ) a0 sie Chua g i ;baal) giad e Jia o
A 1T dilise SN il e Y1 el dey ol sie Cana s die ; lal) (385 Jdé e JUa
obeal) Lol
Lok s ddalall die (g yiall pUaill alasiiul &5 45f ) dadia (5 sine A (e Giadl ol )
LGiaie pe jlaalld Glld ae Loy (3iaie jlealld Glld 5 13) Y




rligill g 5 gal)

Ol Grerdiddl die A seia i ¥ g gl VY
g_g‘,.“ ahﬁ\u‘}(‘ }‘:‘EJ 22l (4 geddiiual) i.\.a‘.i‘, Creddiual) e :Eﬂ’ ) 44l \
bl (38a3 o Jha o

sapll Laplsl g5yl

auilall aosall il _,afiga

) (gt 388 e g o

bl LSS
LOpeddinall L) JMA (e Cpiagioal) Cpeddiall die A sgie 815 G sell of Baa Q5 )

Liaie ye lealld Glld ae Loy iaie lealld Slld S5 13) Y

LOagiaal) preadiid) die Al giia g Aiga e U EYT jsa )l YT
Ol e Rbaghaad) Al |

e Vo ddlie SEI ) g OV el dry o)) sie Cana g die 1 jbeal) (38a3 e JUa

Onlisil ol 5sa sl ol Galan S 5 s Jie A ga e 0585 Of S Al s AY) ClBEN (e i85 gal) 1 lrall (g5 g e JUa

A Jie Ol gpal) (e e i s AT clila
bl LSS

LOfagiual (ppeadivuall vie A g g Aigga e LAY 5 ) sall BEa A5 )

Liaie ye lealld Glld oo Loy iaie leealld olld 25 13) Y

(s sinall Lulia i @y 5sall YT

Opeddiuall aren jdbagioal) Aidl)
bl (38a3 o Jha o

M &

N liisall




) gt 926 o Yl

ali 2olip S jidiall Jgll diwall

1 obzal) LA

. sinall Aulie U @Y 5 5 sall () Can gl Andia (5 sine DA e Gia A )
(0-T) Osiagiaal Cpeadinall die dasede Y15 el O Gial) a5 Y
LGiaie e Jlalld clld lae Lo (Biaie Hlaald Y5 ) o303) Y

@



s5axdal) Jailu o)
Ol A4S Aaidle ()5S0 Baaeal) Jails ol yualic V-

Cpeddial) aran ABagiaal) Addl)
_?ﬁﬁau‘w}g@gwj}mdﬁj-:jﬁu-mdiﬂul&d& =
) G Hgea o (Fhal gl daphall a2 e deabiple S -
M@M}iukﬁ;MJFAPJ-Jw‘&Qm&J& .z
@L‘g\ghﬂ\@u)}m;ﬁ} -
bead) LAR) o
LOpeddiuall LA JBIA (e @l g cpraddiall Z8LE] 2aiSle A3 grad) Claalad) a8l go 3 53 g gall B22a%5al) il gl pualic of @aasl A
(Biade e Jlaalld Gl lae Lag Binde jlaalld Glld 313 Y

O OS5 Basaiall il gl (e (5 Al Aas sl /5 Boamiall il gl (3 i g 3 g o) raali La) 2y 58y (s e il ) Basaiall il o)) yealic aen Y-£
NN

Cpeadial) aran jABagioal) All)
A0 5 (SR sas (o 51 Adil) (s g (e (5 st Anals a8 A5 IV landl) G spdl adldl) Gl (i g el (Gia3 e JBa
ise G52 53l (mal JLa i) Ll (Sayy (i se 253 59 graali qe (a1 JSGs (B se e (s sl gadll (i pe a5 (o5
p8inall Gl raalil) (50 (i sa o s sin S Cile 5l 5 (e o Leie el (ghat Jdb o Jla ¢
) Ldd)
sl dniea b saaxiall il sl yualic senl
Aade 5l e dsa g e B QG LY
s sall 33 55 i 33 g e Bial G peatie (gl (B (R ge llin S 1Y) LY
Jani il G sa (s (s A1 A3 2 5a 5 (e G Lm-“el‘ .y
iaie e lmalls G ae Ly Binie Hlaalld ¥ 0 ) e cl slaall bl 1))

Ao gl 8 cpdaginall aeadiiall aly A i jEY) Ae pud a3 Baaxiall Jailu gl jualic aass daa) gl Cu sl Andia paa Y-8

el s ABagiaal) Al
5 Leale JUia) Al 53 5Y) i) il 5l aladinly dadiall aas (il die 3 jbal) (g8ad e JHa o
paall L) Slia) (B et dadiall 43l o /http://www.websiteoptimization.com/services/analyze
S lgana 05Ky ) sea Wia pualie o dlaie ) jball (325 Jdd o JUa oz
b Ldd)
Al 55V a8l i sal DA (e W jualic s sl dadia lial a3 )
s Biale e Jlealld Fiad Al 1) 5 (Biate jlmald ) seall g saseial) Tl o)) pualic Lo Ly dadeall aaa ol Jlaal) cuy sl dadea < jlal 13) Y
LAY il Gl il lie YL 33Y)

WCAG 1.1.1 4 ¢ sa )l oy £-£
WCAG 1.2.1 J g s )l oy 0-£
WCAG 1.2.1 4 & sa )l &y 1-£

WCAG 1.2.2 J g sa )l oy V-£



TR
Leaind aly (535 IS A ) ) AV Lk A0 gmaal) Claalal il o 3 gala )l 5 umad WIS 4y 5 QA () 1) padind V0
Cpeddial) aran ABagiaal) Addl)
N P G P
-l (38a5 Jd8 e Jha -
slaal) LSS o

e 5 (50 58 A Y1 () 1Y) Laiy 40 grd) Claalaad) 8l g 8 gaba )l 5 puzad WIS &y ) SO () 1Y) aladid o3 sl g o) Aadia (ge GBiall oy )
Liaie e lealld Glld ae Loy iatie jlealld olld 25 13) Y

Al 2l e gl aaladl e (e Aiie 43 gead) Cilaalal) @l 5 8 deriiadl ol 1Y) Yoo

TSI N L IVEWIE TR

- 1) (3 e dl-u R

- el (§a3 328 e e &

JLM“ JLu;\ 2
Al ) e ol ddaaladl jlad e A8iEe 40 gl Cilaalall &l sa (B Aariiill s o Gaal o)
Gaate pe lealld el lae Loy (38ata Hluaalld elld S5 13) Y

A el o palic Gn Saall 5 Cu gl (s sine Jua il s gl Al gl il e o) 1Y) padsd ¥ Yoo

g.—“d‘s)eﬂ\dkumﬂ‘uicwmﬂouic‘duhiumjbbmwwoﬁmm;m)aﬂ%}ﬂ 350 Oserdiud) (liagion) Addl)
L6 )51 e aaiad cilasbaa (51 o slaie W1 () gaslain S ol I Al dmiiie iliLE o () saain a5l Jl s dad e

FLA\)AAY‘U}HLI(GA\)Mdﬂa)ﬁh&céﬂ‘&@af‘%;@\‘)y‘d#‘w‘J.\Qd‘,&}?m‘dﬂwmcdw sobmal) giad Jdo QU o
u}jmwmyugu\dplU\Cq)d\MuLulu‘_guaydhu)&Lm\ A glhll Jgaal)

o leda) Jia aa Y1 (it (5 Al Ay sl Cang s Jah o) 1Y) aladiad Ul capan] g 5l Callide )5k 2ana a1 brall (Gat Jdb o Jia 2
Ol AL (ay all Lauldly

) L)
Al o pealic Gn Saaill 5 Cugl (5 sina Ja il B ol s ) il e ol 190 alasind o ol 4l sl dndia (s sine YA (e GRaT o )
(Giaie e Ll Glld lae Loy (inte jealls oll3 2313 Y




reu gl dadia Jabads

bl el e 058 sl dadia slail )1

el aes ABagiaal) Al
anl 8 daall Jul) JU) (8 Jaid (gl ol Gl 5 bl el (o (580 ) Andia jualic pues s mieail) olad) 1 jbaal) (ga e JUa
Asdal) g Jelall s JAaY) Julud sn sy 138 5 Al e slgBY) die Sl e Gndl 55 Cpadl (e Teay GUIAN el cilaalal) ciliSa
mlhias O aae O phal daaliiall claigl) @
v Jeh v Ol gladd

ol 3 a5 Jladl o aLY1 Sy a5 ) S el Jlal) (e Anieall b jealic dllia SIS 13 laall giad g e Jha
Dl (8 SlaaY Cpall e dY1 (0 5S5 (m yidall

) L)
el Gl agalld Lgan Jeliil) Judus s Lisanl con lld s Slall (el o 058 cusll dnda (& pualiall ol 05 Ginie V=) o Gaal iy )
(Ginie e uealld OIS lac Loy iate jleals Gl 513 Y

sl dadia e el g stall SN aa g daalad) e YT

Oeadiadl) ares ABagioal) Addl)
) (sl SN el aal s el (g8 e Qe o
sl dadia e e sslad) SN 8 D Sladll a5 : laal) (el Qa8 Je JUa
:JL}’.A“JL.GS\ .
sl Aadia e eVl g stal) SN aa g Aaaladl e o e (SR a3 )
Liaie e lealld Glld ae Loy iatie jlealld olld 2513 Y

sl dadia (e g slal) ¢ 3al) 8 s s Banner Y1 Ly ,all Yo

i) aran ABagioal) Addl)
Sl (@883 Jo Jla @
Olie dadiall Jauly G8Y) Loy 33 5 sa gz ball (385 338 e Ja
) L)
Gl o)
(iaie e lealls Glld lae Loy 3iaie jlmalls lld 2313 Y

Lenar e gl 19 cusl) Andia e g lall o all 8 0 5SE & menu Al €21

Cpeadiadl) aes ABagioal) Addl)
il @8a5 e QU
o) im0 i1l a1 e Sl 8 R 1 A )55 ) it OB o O
:JL}M“ JL.G';\ .
sl Aadia e skl ¢ 5all s g Banner 88Y1 Ly il of il 2 )
(Finie e laalld @lld i Loy Biate Jluaalls elld 23 13) Y

sl Aadia e eV g slal) SN ()5S ) 01

Cpeadiad) aias ABagioal) Addl)
- el @S e Jhe o
sl dniin (e e (gslall (SN e e (sl (B ) an 5 13 laal) (gBaT BB e JBa
bl LSS
sl dadia e el g sball S U (3 sa e U of BEall a3y )
LGinde e lealld Glld lae Loy Baie Hlmalld ol 23 13) Y

sl Andia (e el (g slall S U 880 g ge (0 5S5 Caad) D3R 1T

el aen ABagiaal) Al

- kel (gia3 o JUa

sl daiia e eV (g slal) S e S (g (B ) DA a5 13) ; jlaal) (g8a Jdd te JUa
s beal) LSs)

sl dadin e pua¥) g lall S (883 g e 5SS Cand) DA of R oy )

(Giaie e Ll Gl e Loy Biate Hlaalld Glld 2313 Y

NCIR 8

Aadall e el g lal) GSHI 835 se ()5S cu sl Aadia (e Ay ladV) Adall (oo al) Jag) H)) V-



Cpeddial) aran jABagioal) Adll)

oeal) @aS e Jla o

Andeall o ) g slell GSM (B 3 sm 50 05 Y sl Andn (e B Sula) Adall (g al) a1 Jloaal) (a5 BB o e

sl )
Asdal) e ) g slall OS82 s se (S5 A0 grd) Cilaalal @) g 8 Gl Andia (g A 3alas¥) Aaall (go el Jad 1 S a3y )
(Giaie e lealld Glld lae Loy Biate el Glld 2313 Y

sl A (e i) o jall 5 m ga (5SSl AL (35 5 e lainY) Joal sl @l ge 3 cililuall Iay) 5 cJlai¥) e slas AT

el men Abagiaal) Al

okl (el o Jla o

s oall e S (gl (3 4 Sill KL G gia o laia¥) Jual 5 Bl 50 (8 i) Jasl 55 V) e slae 2a) 55 1 jlmal) (et Ji6 o JUa
sl dadia (e i)

bl LSS
sl Aniia (e il o Jall 8 53 sa g () 5S3 A Sl AL G5 sin 5 e laia Y] Jual sl @l ga 3 bl ol 5 5 eJlai¥) o sbaa (3iall 2 )
JEaia e lealld lld lae Loy 3iada jlmalld clld 2313 Y

WCAG 1.3.1 J & sall o 4-1
WCAG 1.3.2 J g sall oy ) -1

WCAG 1.3.3 J g sall ol 1)1



e o) Cladia zdual

WCAG 3.2.3 J g s il oy V-V

5l AR5 e (Biatll s Ul Jiaasi Cilaion 138 Jadly s e yal) 45y dnalal) o gl peioaill jualic gaen (6 G jal) &alll aladial o3 Y-V

iVl Jils )5 CAPTCHA
el s Abagiaal) Al
skl @ias e Jha o

) o al 48] o L a5 W s A pally sedai 5 el 4S5 aaiiasall sl daiis o oa g JUall Ui

Aongll BV danay Gaal Jel lelal Leads A sall el osthaal) muen s (s Sl lla il dadia g s AU JE

| * poubglipsyl

\ * Llaoll Jauwll gl djgaliosy

rerqo

‘ * 8101l AAG0 6 oS §a Loy Ul

%AJ:...J\ Cilaalall é\y C'_sLL,SA L)Au‘éﬁa:u‘)x.‘l ML! al‘}ﬂYI pe c;a‘,:_: ‘?JL“\ JEd JL‘II.AS‘ ‘_f,iﬂdjéuls dtu .z

@ o L& (Sl §ATI 8l
| PRa8.

Security ( nat ]
® This is a public or shared computer
This is a priv.
Use the light version of Qutlock Web Apg
User name:
Password

Authentication Reguired

The server httge//www.pru.edusaB) requires a username
and password,

User Name:

Passwaord:

Log In Cancel

baal) LA

e il 5 Jsaal) Qi Cilaiin 138 Jadiy 5 e yall 458ty dnalal) o sal il ualic maen 3 Ay el 3l aladiad e (36l o3 )

UadY) Jil 5 o) alasiny)

WCAG 2.4.1 4 g sa W o Y-V
WCAG 2.4.8 4 ¢ s> )Ml oy £-V
WCAG 3.3.5d g sa )l o 0=V
WCAG 2.1.1 4 g s )l b -V
WCAG 2.1.2 4 g sa )l oy V-V

WCAG 2.2.1 4 g s )l & A=Y



WCAG 2.2.2 4 ¢ sa )l iy 4-V
WCAG 2.22d g sall sy Vo=V
WCAG 2.4.2 3 g sa 0 gy 1)-Y
WCAG 2.4.3 3 g s» ) oy 1 Y-V
WCAG 2.4.4 1 g sall a3 VY-V
WCAG 3.2.1 4 g sa )l oy Y £-V
WCAG 3.2.2d g sa )l sy Vo-V
WCAG 3.3.1d g sa )l s V-V

WCAG 3.3.2 3 g sa 0 sy 1 V-

il

WCAG 4.1.1 4 g s> 0 o V-A

WCAG 4.1.2 4 ¢ s>V o Y-A

Creddiunall iU aaad alaaiu¥) Jeas G sll (5 sine YA

- eal) (g8a3 e Ja

- obmall 38a &8 ol

1 bead) LSS

i) LAl VA e Gl 5 (pperiieall S waead gl alasid A seas o 3 2% )

IR S



266



Appendix L Second Interview Questions - Arabic Version

267

Appendix L

Second Interview QQuestions -

Arabic Version

S gl

Ay jad) AAul A5 Abtaal) Aiud

duad i) ALy
g Joxi I dndlall a e )
fus oS dlin Glsiw e L Y

;&;,ﬁd\m‘\.{\
S5 Fla s J aSinala a8 e (A s salaly ol A L Y
§(Usas) A yiall oy sl 5 jlaind Bl g
S s B jlaia) Mo Maed sl 7 s s L0

p | sl pan +dalal) Ay

Soedl) Ags (Jynms) il 8l 33y of 23 Ja 1
Sl a3 Ags (Jsmms) sl 5 il a5 of i Ja Y
S8l lle yaids (Jsas) arsfill 5lainl 25 o) i da A
LSJMJ)*“)"“-‘}G-“J)’-".U‘us“é(d)m})(z.l)sﬂ"&)\.a.u\J}.uu\MJa A

5 sinad ALY Al g 3 3a3 o Sy (U gnaas) sl B jlatiasl 3 g3 o i Ja

Sl




Appendix M

Participants Information Sheet

for the Second Interview

M.1 English Version

Study Title: A CheckList for Evaluating Web Content Accessibility in Arabic University Web-
sites in the KSA

Researcher: Asmaa Alayed

Supervisors: Prof. Mike Wald and Mrs. E. A. Draffan.

Ethics reference: ERGO/FPSE /26389

Please read this information carefully before deciding to take part in this research. If you are

happy to participate you will be asked to sign a consent form.
What is the research about?

This research is required as part of the researchers PhD degree in Computer Science. The main
aim of this study is to investigate the usefulness and usability of the proposed checklist for web
developers. Moreover, improvements or suggestions regarding the checklist will be investigated
as well. This research is under the supervision of the School of Electronics and Computer Science,

University of Southampton, UK, and is fully funded by Saudi Arabian Cultural Bureau.
Why have I been chosen?

You are invited to participate in this study because of your expertise as an expert in Web

development or design of Arabic university websites.
What will happen to me if I take part?

I will first ask you to sign a consent form, and then I am going to review the checklist and its
items with you, and after that I will start to collect data from you by an interview with closed

and open-ended questions about the checklist. I will record your voice during the interview only.
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Are there any benefits in my taking part?

This research is not designed to help you personally, but your feedback as an expert will help

me to validate the proposed checklist and probably gather more useful information around it.
Are there any risks involved? No.
Will my participation be confidential?

Yes. Your information will be stored and used on secure systems and will be used for the purpose
of this study only, your responses are voluntary, and will not be linked to your name or to your

organisations name. All responses will be compiled and analysed together.
What happens if I change my mind?

You have the right to terminate your participation in the research, at any stage, you do not need
to give any reasons, and without your legal rights being affected. Any data collected from you

will be immediately destroyed.

What happens if something goes wrong? In the unlikely case of concern or complaint,

please contact Research Governance Manager (02380 595058, rgoinfo@soton.ac.uk).
Where can I get more information?

For further details, please contact either myself Asmaa Alayed (asialgl4@soton.ac.uk) or my re-

search supervisors, Professor Mike Wald (mw@ecs.soton.ac.uk) and Mrs. E. A. Draffan (ead@ecs.soto.ac.uk).



M.2 Arabic Version
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Appendix N

Consent Form for the Second

Interview

N.1 English Version

Study title: A CheckList for Evaluating Web Content Accessibility in Arabic University Web-
sites in the KSA (Wosool).

Researcher name: Asmaa Alayed

Supervisors: Prof. Mike Wald and Mrs. E. A. Draffan.

Ethics reference: ERGO/FPSE /26389

Please sign below if you agree with the statements:

e I have read and understood the information sheet (Version 1 dated 05-04-2017) and have
had the opportunity to ask questions about the study.

e [ agree to take part in this research.

e [ understand my participation is voluntary and I may withdraw at any time without my

legal rights being affected.

e [ agree to record my voice during my participation in this study.

Data Protection

I understand that information collected about me during my participation in this study will be
stored on a password protected computer and that this information will only be used for the

purpose of this study. All files containing any personal data will be made anonymous.
Name of participant (print name):
Signature of participant:

Date:
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N.2 Arabic Version
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