CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

X
O
<

g

1d society. It has

en gQ;,pfo re.
N

stry which keeps

The Web is widely used in the daily life of most echel

transformed life as well as the computer and communication

The Web will continue to evolve to remain relevant t omputerfin

changing rapidly. As the Web evolves to reach brod us

apparent such as accessibility. Approxima ‘IQilh 0‘
disabilities (WHO, 2015). These disabiliig }]CU({ \ﬁb\LT

visual impairments. As stated in th Ntiong fevelgphent Program, between
(76%-85%) of persons with disa 'xliv ag;o@coumrics (United Nations,

2012). Therefore, it is esscnlla% e Wey € (?S% to everyone in order to provide
equal access and equal op&mies tl) ph‘e witbégabilities.
’

ortar t?sues become

le warldwide live with

~Rgaring, cognitive and

o

/

7
=2
(o -
e

Web accessibility can bsite navigable and tractable by various
users, especially @loge Who hyt I ’bilit‘ and normally face obstacles when interacting

with the WA electronic dev'@f' Web accessibility entails overcoming most

disabilitigg \imit Internet access. It means that people with disabilities can use,

, Yederstand, navigate, and interact with the Web (Martinez et al., 2014).

According to the World Wide Web Consortium (W3C (a), 2005), web accessibility

enables people with disabilities (e.g. the blind and the aged) to utilize the Internet in



performing a variety of tasks such as online purchasing and browsing. As more accessible

websites and software become available, people with disabilities are able and

contribute to the Web more effectively. %\

In the United States, the laws and legislations for following accessg requirements

when designing websites originated from the “Americans with i pties Act of 19907,
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1973 to require Federal agencies to make their electrd
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agencies to comply with it when the / ij p&ase or use information
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to develop Web *hmd 19‘)'7 ué%d the Web Accessibility Initiative
(WAI) with LlldOI‘SC] ll 111 {bugg)(alxd W3C members to increase awareness
of web accuixbll \J

;n @‘erd a set of universal guidelines for Web
0

dcvelopmun 1 W mull&esslbxlny Guidelines (WCAG 1.0 and WCAG

2.0). The G 1.0 was publlshed and became a W3C recommendation in 1999; it was

super y WCAG 2.0 in 2008. The difference between WCAG 1.0 and 2.0 is the

basis etermining conformance to the guidelines. While the basis for determining



conformance to WCAG 1.0 is the checkpoints, it is the success criteria (SCs) for WCAG

2.0 (for more information, refer to Appendix A).

In Malaysia, there are 445,006 people with disabilities registered with 1111@1116111 of
Social Welfare (UNICEF, 2013). Nevertheless, the statistics are neigher complete nor

accurate, since registration is voluntary and the data are not upw. A number of

national social welfare and social services policies protect 1eights of people with

special needs in Malaysia. The National Welfare Policy 0 ai nwte .
®

and secure society with equal opportunities. The Nationa ial Poficy 1)0 s been

established to enhance equal rights for disabled per’v e% - ful] articipation

in Malaysian society. The objective of The twl Pla?‘ of cliou& Persons with

Disabilities (2007-2012) is to increase aware and creatgla bargigh-free environment

52013):

and equality 1n ar a

blig {3 iliﬁ{educalion, health services, communication

S
and technology &‘ess to 11 ‘omla@g

£ guided by the National Policy for Persons with
DisabilitiCQth National Plan of Action for Persons with Disabilities (Islam, 2015).

ThegMini of Education in Malaysia (MOE) has initiated the education Blueprint that
provides a comprehensive plan for a rapid and sustainable transformation of the education

system 2013-2025, in which was intended to be implemented across three waves (MOE,



2012). The plan aims to place Malaysia on the path of development by ensuring that the

education system continues to progress in tandem. The Ministry has put forv olicy

directions for inclusive provisions in special education to ensure that stude;ﬁ\ special

needs are not left behind.

The Malaysian government has made a great effort to secure equa opportunities to

1m ned mobility, through

s, Mo ‘eWny nonprofit
@

organizations such as the Malaysian Association for the BWgd (MAB, 2 lf’) i@yroviding

disabled people by providing amenities to assist people wi

the provision of facilities like wheelchair ramps and elev?

services for visually impaired people, not limited t ut:.( am@;aille books.

However, despite the monumental endegv madéq by the Malaysian
government, there is no enforcemen / WilYy Aceislation. Thus, Web
developers do not follow web accesg
environment for people with disagilitic¥ es dl with visual impairments. As

a result, many Malaysian wcRssf@st{ cessibility.

In spite of the impoxtax&ma » wesite s essﬂ)le to users with special needs, the
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disabled p’ 0 use them. A b i can be defined as any condition caused by the

velo xﬂ 2 s l not fully accessible (Hashemian, 2011;
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}sufi rom accessibility barriers that make it hard for

website \nders user’s progress towards accessing a website, resulting in a failure

is work focuses on WCAG 2.0, failing to meet a success criterion within

these guidelines would result in a barrier. For the sake of clarity, the terms barrier, error,



defect, bug, and violation will be used interchangeably in this thesis. Web accessibility is

about eliminating those barriers so that disabled users can use the Web effecliv%

Indeed, there are many challenges that contribute to making a Web in @e; these
challenges lead to barriers which are often difficult for Web developi:‘s to consider and
correct accordingly. One possible solution to increase the level W accessibility for
disabled people is through determining severe barriers that li 'l?\’eb accessibility and

fixing them accordingly instead of wasting time in cting were barriers

.
(Hudson, 2010). Once the severe barriers are determine devdglope C'n@l'lem by
applying web accessibility guidelines in their codi - tic{ ese@%rk aims to
define the most common web accessibility b : ypes"‘hat ake @se of the Web
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1.2 PROBLEM STATEMENT

Web inaccessibility equates to barring disabled users from accessing and n%‘ing the

internet. For example, users suffering from visual impairments may not Sg‘ 1!’ to access

most websites even with the use of screen readers. The probler ems from Web

developers’ noncompliant ways of coding which not adhere to wmny guidelines.

Web developers face many challenges that lead them tofg per' coding, such as:
challenges related to accessibility standards and guidée , che leWising during

Y
website’s design and development, and challenges @uringj ‘ni(ﬂj\’dluation.
wfo

Unfortunately, these challenges which lead to inco r'ay% pre@ge inequities

<

and barriers for assistive technologies. Thus, cN tec ojes su&s screen readers

to making websites inaccessible to disfWgd “ﬂ%

OllilLQ’lliCll will contribute

Although the WAI of the W3C | 5ligh® gnlne gdidclines such as WCAG 1.0 and
oateg ‘ . e
WCAG 2.0, many IT profesSW#ay are U 9(& (Brown & Scott, 2015). Even if

they heard about the g@a n@ not &.’%l({'aled to follow them (Villena et al.,
2014). According ltS ethalg (2 })l @&Jicw web designers follow accessibility
guidelines. Lon %’ta}l d@lcms. such as WCAG 2.0, tend to be time

consuming. ANhMocuments relat “JWCAG 2.0 exceed 450 pages with few hundred

naviga%’* on each single page. Within these guidelines, there are many success
criter s) to follow and accessibility barriers to avoid. This would take extensive

navigate and understand and require a certain level of technical knowledge of

hours

accessibility. Therefore, when developers or designers are required to implement



accessibility, they do not always understand how to achieve the desired requirements

unless they undertake a sufficient training (Alonso et al., 2010). Moreover, \\WZ.O

%\nan the

standard itself, which can be a burden to web developers since expleing tlfese updates

necessitates time and effort. V
As a result, real-world developers do not follow WCAG 2. 1e z'cccssibility level
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&t al., 2014: Sloan & Horton, 2014). These

challenges aumggered in Chapter \Wcscarch questions, objectives and activities are




1.3 RESEARCH QUESTIONS

1) How can we formulate a mathematical metric that gives measurable \w to
cach barrier in order to rank them based on their influence and i(%\tion to
accessibility problems (inaccessibility)?

2) Does the metric meet the requirements of a valid and reliablagnettie?

W@d by the proposed

3) To what extent does fixing highly ranked severe barrie

(

metric) would increase the accessibility level for a

1.4 RESEARCH OBJECTIVES

1) To propose a quantitative metric l}\n

severities.

2) To evaluate the metric reliab@

3) To measure the degree o

after fixing the top seve:re b’n‘i g



TABLE 1.1: Research Objectives, Questions, and Activities

Research Questions Research Objectives Research Activiti
How can we formulate a | To propose a quantitative Design a quantitative mejffc meets
mathematical metric that gives | metric that ranks | the requirements as a edsur@nent for
measurable weight to each | accessibility barriers | scientific research. The ic formulation
barrier in order to rank them | based on their severities. | is inspired by previous worR as well as
based on their influence and information retrieval 2 hes. (Chapter
contribution  to accessibility 4)

problems?
Does the metric meet the | To evaluate the metric | Conduct four
requirements of a valid and | reliability and validity | the metricd
reliable metric? through empirical
studies.

ifal studies to apply

To what extent does fixing | To measure the

severe barriers detected by the | degree of
proposed metric would | accessibility  level
increase the accessibility level | improvement for a
for a set of websites? set of websites after

fixing the top severe
barriers detected by
the metric.

1.5 SIGNIFICANCE OF THE RESEA

This research represents a modest co 1tip1 webwdeCessibility field. Although

several studies have proposed 1d dgdyee of WCAG 1.0 conformance

0 meapure
(Zeng, 2004; Arrue et al., 2
study the effect of ban'is\%cc Ok lcwé’o put it another way, most proposed
metrics were more Q%ncd 2 adiing the accessibility level of websites.

£

Moreover, differe roach i

al., 2007; S(\AOOS; Hudson, 2 ). However, these approaches lack of a clear
mathemats del to identify and rank barriers based on their severities, since these
appn@c either based on evaluator experience in determining severe barriers or on
surveys sent to Web developers to indicate the most common barriers they face when

evaluating websites (Web accessibility metrics as well as the different approaches to
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determine severe barriers are discussed in details in Chapter 2). Thus, the present work
proposed a quantitative metric that assign numerical weight to each Tﬁed
accessibility barrier based on its severity and impact on accessibility level. @ng, the
barriers can be ranked based on their weights. Thus, novice Web lopers can
concentrate on fixing limited set of highly ranked barriers (m%Zerc) instead of

wasting their time in correcting less important types of bar iel‘wscore low weights

(least severe). \d
&\ P
The metric aims to help web accessibility evaluaigsin¥deternfini l‘e_@emy of
barriers when evaluating a large dataset of web . Mbs& atorv.:,\xg not limit
wcﬁ not help their

&

gs.:l A’ can determine the

@ cause of accessibility

72]

themselves to diagnosing a small number ot\\i

statistical analysis. Now, by applying the metri®pto thgir f

severity of barriers which will aid th 2 (wm;;in:"lhe

problems of their evaluation set. Hen ey G :gcsls\ﬂ‘?lions and recommendations

to the intended Web developfhe Z'illl. E :

rf’ @ms about the common types of
barriers to a specific set offayebsites s \hL ncrcic:dilc awareness of the intended Web

team and motivate thedylo C®rrec Wors as well as avoid them in the future

(Hudson, 2010). )
t ' 4

N \_)-(:/‘1

In order to di\tc!m > the severity 01‘&)@ 1 barrier, the proposed metric took into account

three mea mnts: (1) The importance of the barrier to the other barriers that violate the

same |

importance of the barrier to all other barriers in the whole dataset.
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1.6 ASSUMPTIONS

The leading assumptions of this work are that the metric will be suitable to K?ll'any

evaluation technique that can reveal the type and the frequency of b % or each
website such as: automated tools, expert reviews and lab studies. Pl%\.ex automated
igabi

tools were chosen to show the mechanism of the metric because 0% lity to reduce

the evaluation time and support large scale evaluation studiofy It ialso assumed that A-
c )

Checker and TAW tools would provide valid, reliable, acti aw - although
T o
some literature, e.g. (Lazar et al., 2013; Martinez et @4; Goiflon I’IO-{%Q 2014)
P 4

highlighted the drawbacks of automated tools. Y.

T
\ Y
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1.7 RESEARCH SCOPES AND DELIMK‘ S

The Web Accessibility Barrier Severi

intended for measuring the bal‘r'\\wigh bas

accessibility. This metric is lotvpria fo

Automated tools do not check allghe S<

intervention. Thus, wln&l sively ug zing@maled tools results, the metric will

O

only serve as a proxi Heagurd o :frielh'eight, not a real measure, which requires
using the rcsults(ffl ual ghetkj } and.@manjudgmenl.

This \\'ork%s s on visual and»'udilory disabilities without making a distinction

>

betw opie with disabilities (blind and deaf people) and the elderly. As our vision

g prowess generally diminishes with age, the difference between people with

i
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and without disabilities is a matter of degree, rather than a clear distinction (Bradbard &

Peters, 2010). ‘

A previous study conducted by the researcher (Abuaddous et al., 2013) ainsi%hagnosc

the accessibility status of the Public Higher Educational Institutions wepsites h Malaysia.

Two experiments were conducted in 2012 and 2013 to see if lhw any significant

'sitE have been evaluated
ac e%lﬂhe results

®
revealed some significant issues, and no big improvem were fnade tq thq§e'bsites

changes in accessibility condition. Homepages of twenty univ

automatically. Unfortunately, none of the websites wa

from 2012 to 2013. In this regard, enhancing the acogeguglity o ikvebsidls i@ﬁsidered as

a prerequisite to qualify Malaysia to be a dcvcﬁw\lim

?‘w 2000. Tl@ the researcher
was motivated to focus on Malaysian webN to_test tl

measure the degree of improvement iléle ,Ialﬁl%u sngo\ ccessibility level after
c{Ore, th ;

meu@qualily as well as
v 5
fixing the most severe barriers. Tl& erin&*ﬂs were conducted using a
sample collected from Malayc}m QCbSilCS ind q 1@ of the first experiment were
further explored to check \d% sibifiQ‘fj?)\'el improvement after fixing the
most severe barriers, m tl 1 ex@lﬂcm was conducted using a sample
’ ! (,2
collected from globad Welkitesfto ¢h k&'l ther the barriers weight significantly change

frofh i gent wple other than Malaysian websites. Analyzing

V

sampling can hdqggn testing the metric’s reliability as well as show

1c

cc

when data are

the effect ¢

whethe psian developers and designers follow different programming practices
whilait cqhes to accessibility (the full list of Malaysian websites and global websites can

be found in Appendix B).
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The following delimitations are presented in this work:
1) This work is delimited to Taw and A-Checker automated tools.
2) The metric is formulated on the basis of WCAG 2.0°s SC. %\T
3) This work focuses on the SCs violations that can be checke omatically;

warnings and generic problems which need human intervention \\i! be ignored.

4) The metric quality is verified in terms of validity, reliabili Sensitivity. Other

quality measurements such as complexity and adeq%Ol cclnsidered.
5) The sample set for each experiment does not excegd S00%veb itN‘ b o
| S
4 b i
T N

1.8 ORGANIZATION OF THE RESEARCH

\ Y'
nlro@tgion; Chapter 2

This research work consists of six chaplers:@r 1 3
presents literature review, theoretical and tma 117 ¢; @hapter 3 describes the

acofissibijt qu@ati\'c metric (WABS);
Chapter 5 presents the results, a alv&an @w findings; and Chapter 6

concludes the work, suggests % ommdndagont @pro\'idcs suggestions for future

N .?ié?o

’
f x

methodology; Chapter 4 exposes the
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TABLE 1.2: Research Work Outline

Chapter Description 5

Chapter One: Introduction Discusses the research background, the pr tatement,
research questions, research objectives, ST¥Mgggance of the
research, assumptions, scopes and dehy itations, and study
organization.

N

vs the impact of web
ary problems associated
etricsfproposed by other
vel highlighted.
Furthermore, approaches to Wpreasf web saibility level
are explained. The ¢ L iS S ingersecti f these
topics which form %esearch.

Finally, the concep ’ shw’s how the
how\it’ vill increase

suggested metri
SS of{iguling the metric’s
\

the accessibility le¥gl.
5 Q lopment to test the
i these hypotheses is

process of measuring the
-ovement obtained by the
also explains the procedure
selecting the right automated

Chapter Two: Literature Review Discusses the disability typeg an
accessibility challenges and
with each challenge. Moreo

Chapter Three: Research Methodology This cl

quality. T

explging
e

1

Chapter ~ Four:  Web  Acces?

Quantitative Metric &\

y_the ?‘\'r’n ts and assumptions to build a good
ctric 1tﬂ\hlation steps are explained followed by
vle to nstrate metric calculations in details.

analysis and actual results for the research
enfs to test research hypotheses. Descriptive and

Chapter Five: Rcsuhs%&sis
Discussion % statistics are adopted to analyze experiments
% b o s¥ The quality of the metric is checked in terms of

reseift
: mgcmy, sensitivity and reliability based on experiments
&ﬂlings. Following, the results of the first experiment are
rther explored to measure the degree of accessibility level

E\ improvement when highly ranked barriers suggested by the

metric are removed.

Conclusions and Future Summarizes the entire work and addresses the contributions

of this work. It provides practical recommendations to
Work overcome accessibility challenges. Finally, the chapter
presents implications for future research.
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