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CHAPTER THREE

RESEARCH METHODOLOGY

X
O
X

3.1 INTRODUCTION

The research methodology and design process discussed in this ch is based on the
theoretical and conceptual framework explained in Chapter 2@t ha]iter discusses the
process of validating the metric’s quality and the processWggmegsuring degree of
T, o
accessibility level improvement obtained by the metri@n 3.2 Hes e‘; th&eseareh

1 3.2.\L¥;nd 319:2):

Section 3.2.1 shows the method for validating eNic L‘alit t dezz es the research

hypotheses which are formulated to check the n¥tric ali? E&\Qhe hypotheses will

be validated through experiments. Secu%i 3 1 .h&\mm'u

design strategy which is divided into two main s 10N se

ate(@e research approach for

o Q’
validating the metric quality. Meanw secti ) sha&é’lhe method for measuring

N
ibifaty lev ds@e proposed metric and section

3.3 explicates the data collection

3.2.2.1 shows the z\pproachwc nei/ > i

and describes the wcbs@set Q bec§/d within the experiments. Section 3.4
’ %

describes the procegigre ar selbctinosh @mated tools for the experiments. Finally,

s phe chipig” & E

Section 3.5 con

3.2 RESE: DESIGN

Thegirst Mwective of this work is to propose a quantitative metric that ranks accessibility

barriers based on their severities. However, the metric formulation to meet this objective
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is discussed in a separate chapter which is Chapter 4. After the formulation of the metric

which is called WABS, its quality has to be checked in terms of validity, sensliivity and

reliability. This will enable meeting the second objective which is: eval N metric
i;

reliability and validity through empirical studies. If the metric proofs& meets the

requirements of quality, the accessibility level for a set of Malaysia%vebsites will be

Nﬂtion. Following,

arri‘rs severity in that

\lzgqharriers

which are determined within the Malaysian w cs will e TFemoy and the

4

measured using the metric proposed by (Zeng, 2004) after

& <

WABS metric will be applied to this set in order to determin

set and ranked them based on their severity. Then, the hiMly fank

accessibility level of websites will be measured agin usy

n's ngo%ed metric to
compare the accessibility level before and K%Vng thaalol se& barriers. This will

enable fulfilling the third objective whijgh aims t \e.(svre lﬁdegrce of accessibility

\
level improvement for a set of websi% fixfhe p z}@e barriers detected by the

metric. Figure 3.1 depicts the res ocC ond withgSearch objectives.
C—) 'S




66

FIGURE 3.1: The Research Process
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3.2.1\’alidatingMetriéﬁty \? §

Several quality fac% be defin
Bt
used to assess lﬁv Mplicable a'etric .@Ta certain context. Metric’s validity, reliability,

sensitivity, Nacy and complexity appear to be the most important factors (Vigo &
7%).

This work focuses on the effectiveness of the metric. Effectiveness is

increased after fixing as;
|

Brajnf

define the extent to which the method can be used to yield the desired results with

appropriate levels of accuracy and completeness (Brajnik (a), 2008). Effectiveness is
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further refined into validity, sensitivity and reliability. Although all the qualities are
important, this section emphasizes that validity, sensitivity and reliability of metrics

should be given priority. It does not matter how complex or adequate a mei:‘: one

cannot ensure its reliability and especially validity. .\
Validation of software metric confirms or rejects the con%z of a given
implementation of that particular software metric regarding its sw&ation (Riidiger &
Lowe, 2006; Drouin et al., 2013; Srinivasan & Devi, 1al¢hacalculaled
metric's values correspond to values which are expectefby the mgtric iciﬁ(a;{?Bn. It
provides information about mathematical and statistica )ratiO,s hatgan bwerfomled
N
Wo ty@? validations

1 @Sevi, 2014). The

violate any necessary

with the measure, which is very essential in thi "u'ea.z‘he

for metrics: theoretical and empirical v4l§ ilO,S (Srint

theoretical validation confirms that the%uremeh’aﬁ
b
G

iflatiomsconfirms that measured
0

=,
=

properties of metric measurements, cmpi
values of attributes are consistent wmc, pr
(
(Riidiger, 2009). There are llﬂ% \ L‘E)' ations: surveys, case studies and
experiments. &\ : ‘4/%
&
] ' %
The theoretical valiggiionf thg W, ﬂ'le@ should test whether the metric adheres to

N
its requirement % sum{li f (¢ @rical validation, Sheppard & Darrel (1993)
o\ P
Ol

1at the measurem‘@b method should be capable of discrimination and

N

ed b dels involving the attribute

stressed the

will 1 % the same value to every object. Another assumption that requires

valif@agonJ¥: the more the barrier appears in a dataset the highly likely the barrier will be
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more severe. Hence, the empirical validity should test the correlation analysis between

barrier frequency and barrier weight.

Another measurement of metric quality is the sensitivity which is a me f how
changes in metric output are reflected in actual changes to any given w%e (Vigo &
Brajnik, 2011). Experiments could be set up to conduct sensitivity, 'mal}z's to figure out
which kind of barriers had the largest effect and under whicl ciwﬂlances. Given that
valid and reliable metrics are used, this could reveal whi e ibinaiers would

‘e-.&:)\%ould

be conducted in different contexts (time span, toQls aM¥ samyleS) if demWmstrate the

have a more or less strong impact on conformance or ufgDiftererg ex i'n

sensitivity of the proposed metric. However, 11% c ot b& sensitive to
small changes, since extremely sensitive mc\a‘ not robu

nou@&hd can over-react
to small changes in web contents. ?

A
N
o S

“ Qv
The last measurement of interest I‘ON ty, 1 ' 1'eli3$ﬁ{ty which is related to the
N
reproducibility and consisteng of s§res (W3C §6)1 2@; i.e. the extent to which they
? 's &)
are the same when cvaluali&of the \b\ hpag {)re carried out in different contexts

==,

By —

i
and for different goals@ik ) "h%’ilﬂlerem inconsistency of unreliable

metrics limits the @Jl evipluagory (o @i‘t metric behavior. In other words, if a
metric is insta % very’dl i to@ctivcly use 1t as a tool of either analysis or

Comprehens'& ferent expcrimex&hould be conducted to examine metric behavior

under S@comexls such as evaluating with different automated tools, time span and

sam owever, reliability of metrics very often depends on the reliability of the

underlying testing tools, and hence different tools may produce different results on the
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same pages (Fernandes et al., 2011). Reliability can also be affected by the time of
evaluation. Some websites become highly dynamic over time, which could result in
different contents and produce different types of barriers. This may have effs \ rrier
weights, but the overall ranking of barriers may stay the same (Anders@, 2000).

Accordingly, it is necessary to measure whether barriers ranking si@vntly change
when the metric is carried out in different context. This can hel imling the context
where the metric is most reliable. That is to say, cautiou ;ns hould be taken

regarding when to expect reliable behavior across tools, time

3.2.1.1 Research approach for validating metric q

This section shows the approach for testing théggnegMc

second research question which is: “Does thtgygetd€ meet
%\/, se@v‘

ﬁ q
needs to be applied under different &'ts. Tl thig quesqun is refined into four sub-
' O

: 0 tf{éj;cccssibilily problems in a given
evaluation set? V@e the sexgtity X the weight of each barrier when
evaluating a sp%\lat e? ’1'6 lﬁmciiers which violate higher priority, score

? Do

higher WC% 1 thef) 1€ £ barrier ranking depend only on the priority
A >4

level? \(,)
1. DO@FS' weights significantly change when utilized by different automated
@ Are the metric’s results, tool independent? If there is a significant change.,

to what extent does it affect the overall ranking?

reliable metric?” In order to test the reli
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. Is there a significant change in barriers' weights when evaluating the same dataset

; M;erent

samples? Can the results of the metric be generalized or are the)& C to each

experiment? Y .

su Stions as stated in

over time? If yes, does this change affect the overall ranking?

iv.  Does barriers' weight significantly change when data are collected fj

Five hypotheses are formulated to help answer the previou

e 1! hygptheses. As

—

Table 3.1. Accordingly, four experiments are conducted

—

demonstrated by Table 3.1, the first experiment validate{age first apd se l'd @?heses

by checking if the metric values have discriminatige poWer ang if’ thgfbarri§~trequency

\1 N
oﬁ‘mm 1] @3'10 check the

&

y a@sensitivity since it

has a positive correlation with its weight. Theafirst J%p

metric validity. The second hypothesis [Hwa both va

validates the metric measurements an % the%\‘f netric to discriminate
(] A

t belomg to tile sa&(&riomy level. The second,

third and fourth experiments valid

othsis ]@and [H5], respectively, these
!
hypotheses check the metric reliallity qs & & i ivity under different context such
yp \

different automated 1001&16 Spa lan mpl%%’ilhin each experiment, a dataset of

&)

e | :

websites will be C\’Z\ll% itoghafic ;smh,ltomaled tools in order to check the type
1

of barriers that &asyx 11 ) el \quency. Following, WABS metric will be

applied to thageNlts of each experin\ o calculate each barrier's weight then rank them

between accessibility barriers' severy

4/

based on severity. Finally, the results will be quantitatively analyzed using

desgript™ggnd inferential statistics in order to validate the hypotheses.
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TABLE 3.1: Research Sub-Questions, Hypotheses and Experiments

Research Sub-Question Hypothesis Hypothesis Quality
Number Measurement

To what extent does each barrier | HI Barriers that violate | Validity

contribute to accessibility problems priority level “A”

in a given evaluation set? What are are more severe

the severity and the weight of each than  those that

barrier when evaluating a specific violate other

dataset? Do the barriers which violate priority levels. V

higher priority, score higher weight

than the others? Does the barrier R

ranking depend only on the priority '

level?

To what extent does each barrier | H2

contribute to accessibility problems
in a given evaluation set? What are
the severity and the weight of each
barrier when evaluating a specific
dataset? Do the barriers which violate
higher priority, score higher weight
than the others? Does the barrier
ranking depend only on the priority
level?

Do barriers' weights significantly
change when utilized by different
automated tools? Are the metric’s
results, tool independent? If there is a
significant change, to what extent
does it affect the overall ranking?

Barriers that vio
the same pyi
level have the™
weight.

Experinent 1:
, l\@u‘e the
seVerity of each

rrier

e

di

eren
utflized

J‘{(Q

ability &
sitivity

Experiment 2:
Check barriers'
weight when
evaluating by
different tools

Is there a significant change i
barriers' weights when evaluating t
same dataset over time? If yes,

this change affect the er
ranking?

Y
Does barriers' weight w tly
change when data are c8jectty from

different samples? C esults of

the metric be gene ‘wor are they
ot ?

specific to each exp

Jatriers' Swiveight
enificdpt}y

Reliability &

Experiment 3:

Sensitivity Check barriers'
a n@ver time weight when
(—) evaluating over
(J time by the same
tool
’ arriers' weight | Reliability & Experiment 4:

significantly
changes when data
are collected from
different samples.

Sensitivity

Check barriers'
weight when data
are collected from
different samples by
the same tool

Note: WCAG 28
be satisfi
has the full lis

ouidelines and SCs

a¥Success Criteria (SCs) organized around three priority levels: A (must be satisfied). AA (should
A (may be satisfied). More information on priorities can be found in Table 2.2,while Appendix A
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Figure 3.2 shows the process for testing metric quality. It is anticipated that testing these
five hypotheses would assist in answering the second research question. If the 1eses
are rejected then the metric meets the quality’s requirements for bundili%\d metric

and can be used as a measurement for scientific research.



FIGURE 3.2: The Process of Testing WABS Quality
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3.2.2 Measuring the Improvement in Accessibility Level

As mentioned in section 2.4, different metrics were proposed to measuretw ssibility

level of websites (Sullivan & Matson, 2000 Zeng, 2004; Arrue et al.%, Velleman et
al., 2006). WABS metric is different from the other metrics since it {&uses on measuring
the severity of barriers in websites. It does not rank websites hmon barriers found

within websites. Though, it utilizes some parameters from Y0 etric‘ proposed by Zeng
(2004), such as barrier frequency and the priorit vel t Bhs b viol . Zeng

y priority f c§8d g
(2004) proposed the Web Accessibility Barrier ) fm}n a 111@‘6 websites
accessibility level. V X

1 real(v) A\Y \&k
W s N_Pzpzv:potential (V) o A § (3.1)

s

Where,

S

P: The total webpages St Wapsite O
S

v : The total violaty %a wgbpag
I g
Wv: is the wei‘_;% olati@rtps mvex$op()ni011 to WCAG priority level.
A 2
of webpages che®dd in a website.

Np.: Total \
Zend nE‘ic name is WAB which is close to this work’s metric name which is WABS.
C

Thus#avoid confusion the former metric will be called Zeng’s metric.



Although, the returned ratings of Zeng’s metric are not restricted to a limited range of
values, it can be useful for measuring websites according to their accessibili L.
However, for many reasons the researcher has adjusted the metric to fit the t} Nective
of this work which is to measure the degree of accessibility level improvemen®or a set of
websites after fixing the top severe barriers detected by the mclric%zZeng's metric
needs a human expert to check the potential violations. Theor ticvlis work’s metric

Jss cr

WCAG 2.0 priorities. However, this research focuses onlfagn the sugcess @ erl%.‘;&.t can

(WABS) can be used to calculate barriers weight based o h¥su eria in all

be evaluated using automated tools. Thus, the potentiMyparanget®rs ghat 1@ human

N
ebp%gc.hecked in a

Judgment will be ignored. Second, Zeng uses lh% un

website as a parameter. Nevertheless, this d hppl_\f to

one webpage from each website will be cl%‘l \\’hich\(\gﬁl

0 ‘« a

Zeng’s metric is analyzed by WC ) IM \\{&%’C Priority “A” violations
X o)

violations. Higher score means

Priority “A™ violations pose

K 1th (@Qﬁilities. Lower score indicates better
’ ' %

essipilisy 2 iﬂ.el(l_(}s. A score of zero means the website does

not violate any cessfbi ghidefgdes and must have no accessibility barrier to

A P
users with dQ es. Since this wor'ksacuses on WCAG 2.0, priority weights suggested
by (\"u%.. 2007) are utilized by WABS where (priority “A™=0.8, priority

A/ 1 priority “AAA™=0.04). Thus, the same priorities” weights will be used in the

\\'oécscope since only

modified version of Zeng's metric. Formula (3.2) shows the modified version of Zeng’s

metric.
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1
Web Accessibility Level = —Z (v Wv)
NP L.,

Where,

P: the priority level that has been violated

(3.2) \Y'
O
<

The total number of violations (barriers) that violate th saY’m‘iority level in a
website \d
"2 X

Wv: is the weight of the priority level that has been v 10% ' -\(.}

However, since only one webpage from each \\LW’\'IN),K ecl\edeNP will be

assumed 1, which leads to formula (3.3).

/Jz

this website, the total \1 0

$(e'{ all priorities are summed up. Table 3.2

the priority’s wei lhm lhu edult
shows a simple ’})O.“l(,llcal example e)s;)w the modified metric works on a dataset of

three \\'ebss\hc first website has 70 barriers (violations), where 15 of them violate

arriers violate priority AA and the rest 2 barriers violate priority AAA. The

second hsite contains 10 barriers, where one of them violates priority A, 5 violate

priority AA and 4 barriers violate priority AAA. The third website includes 15 barriers,
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where 6 of them fall within priority A, priority AA has 4 while priority AAA has 5

barriers. The last row of the table shows the final results of each website. e |
scored the highest value (4.88) which means it is the least accessible one, whifg site 2
is the most accessible website with the least score which is 4.32. \

TABLE 3.2: An Example of How Zeng (2004) Modifie ic Works
1

Q

Website Website 1 (20 | Website 2 (

e w\l)?ers)
L

barriers) barriers)

o

Total number of barriers | 1

that violate priority A

Total number of barriers | 3

that violate priority AA

Total number of barriers | 2

that  violate  priority

AAA

(V*Wyv) for priority A S 0.16‘ %.4 6*0.16= 0.96
(VFWv) for priority AA | 3* 0.8&2.4 J 4%0.8=3.2

-
:

5%0.04=0.2

(V¥Wv)  for priority | 2*

AAA

0.16+ 4+ 0.16) | 4.36 (0.96+ 3.2+ 0.2)

qu\\’CSI score; most

v

accessible)

accessible)




3.2.2.1 Research approach for measuring web accessibility level improvement

The automated tool has to evaluate a dataset of websites and generates for each v e o
separate report that includes the success criteria that have been violated al@th the
number of times a success criterion has been violated (frequencies)%ed on the

formula (3.3). Then, WABS metric will calculate barriers sev or the evaluated

evaluation tool results the accessibility score will be measured foE eacz website using

'ﬁed arriers for

dataset and rank the barriers accordingly. WABS does not g h®idept

: ; : : ®
each website separately; instead it works on all webfges reporfs ¢ e'atedo}w the
uge whge atgpet m@len rank

\ N
e stvere ?i.ers detected
e tb‘ﬁesearcher 1S not

automated tool to determine the common barriers withir

@%\red, the accessibility

>
score of the websites will be measur\_c 1 using fogfhtla @ Then the accessibility
score of websites will be comparevstim,ly beajore an@d‘ter removing highly ranked

| Q
barriers. This will allow alls\\% the_thge 91%0 this study which is: To what
extent does fixing highly@se
increase the accessibil@l gt asse )\'e s ?
ﬁ“yf :
3.3 DATA COINEWITON PROC %Ki:
N b
Before c%ng the experiments, the evaluation dataset has to be selected. The dataset

conigns (P homepages of websites that will be evaluated. Two evaluation datasets are

formed to be deployed within the experiments, namely set (A) and set (B). The datasets

are selected from Alexa (2014) which shows the top high-traffic websites. Many large



scale accessibility studies such as (Sullivan & Matson; 2000; Zeng, 2004; Loureiro et al.,

2015) selected their samples from Alexa since it reflects the popularity of a webiYﬂlis

enables to check whether the popular websites provide equal acces@ equal

opportunities to all users regardless their disabilities. Alexa obtains Web traMyc statistics

by logging (anonymously, via browser plug-in) the sites that Alexausers§prowse. Traffic
N

rankings are based on the number of times users have accessevte in the last six

months. \d
¥

Set (A) contains 500 homepages of high-traffic (most Malaysi \Jb§_{c) while

set (B) contains 500 homepages of high-traffic (cv#weﬁé oviN.}e. selected
heclﬁé\since it serves

as users' primary gateway to its entire subortmatesgontg ThS QJeriments will be

%utan%o S. q;ee experiments will be
o Q’
conducted on Malaysian websites, whggeds the expjﬂent will be conducted on

websites were in the Top Level Domain. The ICMe W

carried out by evaluating these datasets

global websites to check whegfer th§ barrierp wephy sidificantly change when data are

'3 s
collected from different sanagle ot erlt M ysg‘pyebsite:. The full list of URLs can
N

O

be found in Appendix B\& |
@ ? (,)

8% AUTOMATEIQD}SS I o
&y
Y.

Despite the domgcks of cvaluating\' 1 automated tools, conducting experiments with

s

large volymeMef data is hard and tedious without their help. The automated tools help the

We :rs and developers to assess the accessibility of the underlying code of
websites by checking the code against guidelines and highlighting the barriers. Hence, the

appropriate automated tools must be carefully selected in order to evaluate dataset (A)



and (B). There are many available automated tools to check websites' accessibility.

Moreover, choosing the right tool is not a trivial task. Many factors need to be cor ed

in order to select the appropriate tool to evaluate these datasets. Hcreunder,! \aclors

sugges

A)

)

D)

F)

G)

ted by (W3C (b), 2005; Groves (b), 2013) to be considered:

Guidelines: Tools that support WCAG 2.0 will be considedwgzne automated

tools only support WCAG 1.0 and other guidelines, clwlTV and Section
508 . \d

- . ‘ .
Language: The automated tool should supponth$ghsh ngu e' O@'lse,
the work could be hard for the evaluator who qies t spegk tha nguﬂz'é.
License: Open source and free software \% ho cad o

tors@m run their own

mercial off-

g7

order to use them (i.e. online

need to download or inst ax%

checking). &\ Q

N
Convenient tcs%\oo tha vld(ejp)slc option for website address instead of

typing it wgh p moge Pragiic: m@onvemem when testing large dataset.

7

)
2 |

chor&mat: automated to\(k’must provide flexibility to the users by offering

ways to view the generated reports based on their preferences, such

v

them N ®u

as. AL, PDF, XML and CSS.
Reports' presentation: Automated tools are different in the way they present

reports. Some tools present reports in a way that make it difficult to run statistical
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analysis due to the layout style. When implementing WABS metric, it is essential
to find a tool that makes it easy to calculate barriers' frequency.
Based on factors mentioned above, ten different tools were considered as lisle%mz and
were compared based on their conformance to the factors as shown in Tah%

1) Accessibility valet (http://valet.webthing.com/access/url.html) R .

2) Accessibility Bookmarkets (http://accessibility-bookmarklgggor®
3) BolA's A11Y (http://www.boia.org/Page/Accessibility/ '

4) WAVE (http://wave.webaim.org) . X

_ . | &
5) Hera-FFX (http://www.sidar.org/recur/aplica’h x.php) A
4 b &

6) Vamola (hllp://www.validatorc.it/vmnola_valiRtor/

7) EvalAccess 2.0 (hltp://siplO7.si.ehu.eg%LYSs

8) aViewer (https://www .paciellogroyp.com e%ﬁ Ck

? N

9) A-Checker (http://achecker.ca/cheelig’) @ QG')

10) TAW (http://www.tawdis.pgt/in%es. ? %

(_)? [7ls

C

o

—
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TABLE 3.3: Automated Tools Comparison

Tool Name WCAG English | Free Online Paste Different Well-
2.0 checking | option reports N ed
format aygut
Valet X v v 4 X 4 (
Bookmarklets | v v v X 4 X X
BolA's A11Y v v X

WAVE v v v

Hera-FFX X X v

Vamola v v v

EvalAccess2.0 | X v 7

aViewer v v v

A-Checker v Vi v

TAW v v v

3.4.1 Description of Automat%{

Based on the comparison&Nle R |
factors, namely TAWCN'C egken

experiments. Tablg wplays fweglty fuc criteria that represent the union of barriers

v/t
that can be dete both todls alou&ilh their description (Note that the barrier id

NS
w id that has been violated). The description of the full list of SCs which

auton tools have found to cover all the
N

’lius ﬁdy have been selected to conduct the

)

correspond

by the tools can be found in Appendix A.
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TABLE 3.4: Success Criteria that can be checked by TAW and A-Checker along with
their description

Guideline | Success Success Criterion Description
Number | Criterion ID
151 1.1 Alternatives for non-text content A
1.3 1.3:1 Info, structure and relationships conveyed through preseliion A
can be programmatically determined 3
1.4 1.4.1 Color is not the only identifier N A
1.4.4 text can be resized without assistive technology u 0% AA
without loss of content or functionality excej - cqptiong and
images i
1.4.6 The visual presentation of text and imagcSggtext haga AAA
contrast ratio of at least 7:1 ' [ v
2.1 2 ) All functionality of the content can be 0¢ d' t}‘
only L%
! Whole website is accessible by keyboz AA
2.2 2.2.1 Time limits have timing controls SUA
290, Pause, Stop, Hide: For moviy 2N A
224 Interruptions can be postp s |LARK
24 24.1 Provide a “'skip to contgnt & A
24.2 Web pages have titles thd pose( )" A
244 Link Purpose (In Cogtext) : 1jAk can be A
determined from th 4&
24.6 Headings and label S AA
2.4.9 Link purpose i R AAA
2.4.10 Section headiT¥gar QIent AAA
3.1 311 The default nvang@a® of e age can be A
progra naWiclen ined’ |
3%2 3195, On Infiut ping theettin of'alg@er interface A
component dPes ngt agft afly&ayse a change of context
3:2:5 Ch%t’con‘ W) iated cﬁ_ly by user request such as AAA
sille sTMaw ‘
33 3352 &or insgsgor§Phre proQftd when content requires user | A
! . |l ¢ &
4.1 4.1.1 hen pafsing: fjor ITOML errors A
4.1.2 fime., rle AT Wlue: ddlements comply with standards A

avaif? standalone multiplatform software, web-based application for checking

online and as Firefox add-on. TAW uses WCAG 1.0, 2.0 and its own set of heuristics for
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mobile accessibility as a reference. This tool supports three languages, namely English,

Spanish and Catalan. TAW allows the user to select the priority level he/she wgats to
meet then submit the webpage URL for evaluation. The discovered e&ly
violations (barriers) are listed along with their frequencies and priorityk able 3.5

shows barriers that can be evaluated automatically by TAW without huan mtervention.

For simplicity, barrier id corresponds to SC id that has been viola pendix C shows

TAW interface as well as the layout of report generated by i A'thouah the tool

allows the user to check against any priority level, barrigrs wi¥th \folatg otily?-/" AA”
cannot be detected by TAW as shown in Table 3.5.
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TABLE 3.5: Barriers that can be discovered by TAW with the corresponding violated
guideline and priority level

Guideline Number Barrier 1D Priority
1.1 1.1.1 A \z

2
2
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2
2
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to
to
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o

>
g

(95

(98]
9

o3
J

)
(5]

4.1

4.1

2 A-Checker

essibility Sw

that was d d in 2009 by the Inclusive Design Research Centre (formerly known as

the A iy Technology Resource Centre) of the University of Toronto. A-Checker

supporwffferent languages such as English, German and Italian. The barriers that A-

Checker can evaluate are listed in Table 3.6. The user then can select which guidelines to
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evaluate against it, namely the HTML Validator, BITV, Section 508, Stanca Act, WCAG

1.0 and WCAG 2.0. Then he/she submits a webpage via its URL or by uplo
HTML file. The user can choose the report format based on the preferences s N DF,
EARL, CSV or HTML. Unlike TAW, A-Checker reports show an (x) not&wext to the
violated SC without indicating how many times the error appears W the tested
webpage. Therefore, the frequency of each barrier must be countogug® manually or by
fOL'nd in Appendix
netioghy to
IS
'1'itt0€5n Ruby

reduce the time needed for analyzing the results. rogral}l as
111118~ language that

1o 3.3 shows the work

N
she d like to test in a CSV

=

inksd&y and launches A-Checker.

V
1d ab@ g~ Ruby is a
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Subsequently, the program sta ng 111}\‘ 01 ‘hy o to A-Checker to be evaluated.

For each link, an HTML rghoW g ‘zhy A- (gjcker. The program then parses the
N
HTML report and cxlrt' N {rgrugnCNo lzacélgadmcr. The results for each link are then

saved in another C@ namgd ?

s

they are ready E% further slallstz\;) analysis. (The source code can be found in
Appendix b \

S

Once the results are saved in results.csv,



TABLE 3.6: Barriers that can be discovered by A-Checker with the corresponding
violated guideline and priority level

Guideline Number Barrier ID Priority
1.1 1.1.1 A
1.3 1.3.1 A
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FIGURE 3.3: A-Checker Report™ Analyser Program

P

Launch A-Checker and send the links c\z

RUBY . : s L o
iy i For each link an HTML relfil file is Jgherated

Test.rb

Send the links to

Extracting barriem g
frequencies fr(%ml
!

sults are saved in

@Results.csv
O
.

R o

i
3.4.1.3 Con rriers between m&bmated tools
TAW ({c A-Checker, like any other tool; cover only a portion of WCAG 2.0
becduge thP?violations that can be detected automatically vary from tool to another. In

order to validate hypothesis three [H3], barriers weight yielded by A-Checker and TAW
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must be compared. Therefore, the common barriers that represent the intersection of

violations that can be detected by both tools are found first as shown in Table 3. 7‘

TABLE 3.7: The Common Barriers between TAW and A-Check \

Guideline number Barrier ID Prlorm \

1.1 Ll
1.3 1.3:1
2.2 221
219 222
24 242
24 244
3.1 3:1:1
83 3.3.2
4.1 4.1.1 \
S

3.5 CHAPTER SUMMARY

This chapter covers the study' %zeses JJ
these hypotheses. Five &Feses \dQ
hypotheses address bar

mg rences between priority levels [H1],
pri@rityalc
m!)w

the sample ov
validated lh%§u1 experiments. 1m each experiment, a dataset of websites will be

velgpn
elop 0 test the metric quality. The

f= '

differences within t ’e([l 2}, automated tool being used [H3], testing

@ different sample [H5]. The hypotheses are

evaluage atically in order to check each barrier type and frequency. Then, WABS

e applied to the results of each experiment to test the metric quality. Once the

metric quality is checked, the accessibility levels for a set of websites that contain barriers
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will be measured using Zeng’s modified metric (formula 3.3). Then, WABS metric will

determine barriers severity in that set and rank them accordingly. Followingghichly

ranked barriers identified by WABS will be removed from the websites get their
accessibility levels will be measured again. A comparison between \\%cessibility
levels before and after fixing highly ranked severe barriers will be carric§fout to meet the

\J set (A) and set

sil«#s, while set (B)

eoe\ﬁualed

&
s for the

third objective of this work. Two evaluation datasets are formed;

(B). Set (A) contains 500 homepages of high-traffic Malaysi

contains 500 homepages of high-traffic global websiteg. Th¥e dftase

using TAW and A-Checker tools. The factors that l%@lecm o these t
’ )

A-gtker as well

mt%(
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