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Abstract: In this paper we present a new approach to mobile
Web accessibility evaluation, allowing for Mobile Wel-a
equacy and Web content accessibility evaluation regardfag di
ferent selectable disability profiles. We define an evaluation
approachbased on the Web ConteAtcessibility Guidelines
(WCAG), Mobile Web Best Practices (MWBP) and risex
Walkthrough, with the goal of providing support to Web deve
opers and designers to conduct rapid, yet specialized, access
bility assesments focused on different disability typfor Web
sites taored to mobile devices. We also present a mobile Web
accessibility evaluation tool that has been developed as a proof
of-concept of ouapproach This work wasdeveloped on the
content of ACCESSIBLE OAccessibility Assessment Simul
tion Environment for New Applications Design and Deyelo
men,a three year STREP Project of the 7th EU Framework
Programme for Research and Technological Development
(FP7), that aims to define an overall European Assessment
Simulation Environment making extews use of the latest
available IT technologies and concepts.
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1. Introduction

The World Wide Web provides a wealth of information and services and its potential to i
prove peopleives and raise their standard of living is enormdhe Web accessibility s

cipline strives about enabling people witlsattilities to use the Web just like the unimpaired,
without barriers. Making Web sites acabss for people with disabilities ian integral part

of high quality Web sites, a growing market opportunity and, in a growing number of cases a
legal requirement (e.g., following Section §28] in the USA).

At the same time, we are being faced with an expfosi mobile devicesisageall over the
world (including the developing world). Mobile devices are increasingly being usedras a te
minal to access the Web, its information and services. However, the intrinsic features and |
mitations of mobile devices aeehinder towWeb interaction.Additionally to mobile specific
constraints, people with disabilities might alsoess the web from mobiles devices.



Many Web designers amdobile applicatiordevelopers are ndamiliar with the pecuérities

of these two wdds, and dfferent sets of guidelinet® developaccessible Web contemand
mobile-friendly Web contens exist The Web Content Accesditty Guidelines (WCAG)[5]

[7] defines a set of rules to make Web sites accessible to people with disabilities, whereas the
Mobile Web Best Practices (MWBIP)1] define the rules for making Web sites more usable
from a mobile devicelnterestingly, there is a recognized partial overlap between {B¢m

[14].

Nevertheless, the continuous evolution in both areas, whereas by the publication of new
guidelines or by thewslution and increasing diversity of mobile devices, complicatesde d
velopment of application that follow both directives. Moreover, if we take into acddtert

ent types of disabiljt and their inherendlistinct usage and accessibility constrajritse di-
mensions of the puzzle become even more intricate. In fact developers may have to consider,
evolving accessibility and mobile guidelines and different characteristics of disabled users
and of mobile devices. Overall, it is raot easy task

To overcomeall of these aspects, developers need to be assisted during developroent pro
esses in several steps of their applications development life[g}cteveral tools, in partic

lar, are already available for the assessment of Siteb, in terms of their acssbility [9],
[17][18], and mobile usagd9]. In general though, they tend to adopt brute foppraaches
where all the guidelines are applied indifferently of the target users, the targetsderihe
conjunction of mobile and accessibility constraints. Even if recent {8pris emeging that
addresses some of these nuancesfattteremains that an overall comprehensippraach is

still lacking, both in terms of an articulated framework or a full understanding of the @terse
tions of the evaltion and differentiation dimensions.

The purpose of this article is to presantapprach to mobile Web accessibility evaluatidin
allows for Web contenticcessibility andnobile adequacy evaluatipregarding differentes
lectable disability profilesThis will provide the necessary support to Web developdes,
signers and assessment expéo conduct rapid, yet specialized, accessibility assessnoents f
cused on different disability types for Web sites tailored also to mobile devices. Wie-also
scribebriefly a prototype that, integrated with the remaining system, willdeelas a procf
of-concept otheapproach

2. Related Work

There are different sets of guidelines on making accessible Web content and best practices for
mobile-friendly content, such as Section 50&], and BITV[2], among other§l6] . Two of
the most relevant are those that emerg&/a€ recommendatian WCAG and MWBP.

WCAG - Web Content Accessibility Guideling¢S] [7] are guids that @fine a set of guet

lines explaining how to make Web content accessible to people with different disabilities.
These guidlines do not intent to discourage content developers from using images, video,
etc., but rather explain how to make multimedamtent more accessible to a wider audience
(e.g., people with disabilities, thé&derly, etc.). MWBP - Mobile Web Best Practicddl1] is a

guide to make Web sites that are usable from a mobile device accgsscifes how Web



content should be delivered to mobile devices. The principal objective is to improve the user
experence of the Web when accessed from sucibile devices.The overlapping between

both recommendations, even if partial, is often viewed as a reinfoctiaacteristic that
should encourage their application as a good practice for \&etopment.

Regarding the way guidelines and best practices sets are viewed, several evaluatidn metho
ologies exist.Conformance testing evaluation methodologies assumeathaiccessibility
guidelines must be met in order to achieve universal accessibility.dffdrent groups of
users have diffent requirements. Some of those requirements may conflict with each other
and in many occasions for a specific user groupctiment of some guidelines ek notcon-

stitute a barrierApplying those wouldprodue a falsepositive result that might lead spe-

cific user group, erroneously, to avaidvigaton throughthatpage

Barrier Walkthrough starts addressing this problgnpioviding a framework wherguide-

line applicationis related tospecificuser disabily groups such as blind users using screen
readers, low vision users using screen magnifiers, rugabled users using a normalke
board and/or mouse, deadeus, ad cognitive disabled usef8]. An additional benefit from

the method ishe education of evaluators since they become more knowledgeable of-access
bility issues with this approach than through the extensive and arid unicleesalist evala-

tion using conformance testing.

An important extension to this wofR1] definesMobile Web Barriersproposing mobileus-

ersas a groughat has specific interaction limitatian&lthough an interestingpproach it

fails to characterize the orthogonal nature of people and devices, which are clearly different
conceptual and pragmatic entities. Moreover, in practice, precludes the introductionesf the d
vice dimensions and thus of its own specific characteristigs ow to define barriers diffe

ent barriers from a user with a small keyboard based device vs. the same user with a touch
based one).

Concerning the application of guidelines and best practices, different development phases and
stakeholders can be tatgd. Phases can benstdered from the design and development to

the final and intermediate evaluatiod$. Stakeholders may vary from netechnical or -

pert evaluators, designers and developers. Either way though, thetaxhmiarmation and
intricacy that may arise from the several abovwetoaed dimensions, complemented by the
demanding cognitive processes that are inherent to design, development and evaluation, urges
for support that, as much as possible, automateappkcation of guidelines and best pra

tices.

However, automation is not straightforward. In fact some of the regulations of WCAG and
MWBP are not automatable. Fortunately though, a significant group is. For instanc®-the m
bile OK basic testsecommendatn [10] defines a set of tests based on MWBP to ease M

bile Web content authorindt. is a subsebf MWBP with those best practices that can be pr
grammatically detected and/or verifiedorder to allow the development odrcrete evala-

tion tools. A similar subset is defined to other recommendations. Even if the assessments
based on those are not as complete, they will surely provide the pragmatic means fier desig
ers and developers to create less inaccessible and mobilelemueate web contents. More



ver they can be easily complemented by manual evaluation of the remaina#ingsijar by
formal or informal user participation, performed by significant sets of users from different
disability groups and skills.

For the automable subsets, design and development platforms and tools exiptdiiae
support to Web developers addsigners to conduct rapid, yet specialized, accessibdity a
sessmentsThe Web Accessibility Initiative (WAI) presents a long list of Waccessibity
evaluation tool$17]. Most of theseheckguidelineconformance with different sets of gaid
lines analyze different kinds of content (HTML, PDF, etc.)test more specific characteri
tics, such as color contrast anddtiiness, etc., as detailed in an analysis by ThaftBer

Most widespread accessibility assessment tools in@heeiff Accessibility Moduld9] from
HiSoftware @WmplianceTools, Wavd18] from WebAIM, or Lift Machine[15] from Usable
Net allowing compliance for several guideline standards includictgpaes08 and WCAG.

W3C provides a mobil®K checker19] that follows the publication of the W3C mobile OK

Basic Tests 1.0, allowing the application of those tests to a Web site. It has been designed as a
tool to cope with the document that provide thasis for making a claim of W3C™ mobile

OK? Basic conformance, thus it does not go further into accessibility assessment. Many
other nobile devices testing tools provide answers to specific platforms testinggaumndo

not cope with accessibility issues or to MWBP guidelines.

As far as we kna, notesting toolsservicesor methodgrovides the means to taseb con-

tent accessibilityand mobile adequacy, considering the necessary flexibility and custemiz
tion that we aim forThey either fail at coping with accessibility or with mebédccessand

mobile content adequacy, or specially ignore the specificities of disabilities in that caatext
overcome this gap, there is a need for a new approach to evaluation processes, which we ide
tify as Mobile Web Acessibility.

3. Mobile Web AccessibilityEvaluation

As partof the ACCESSIBLEproject,OAccessibility Assessment Simulation Environment for
New Applications Design and Developm@ntan Accessible Harmonized Methodology
(HAM) is being developed. The purpose of HAB| is the harmonization of existing kwe
ledge, such as gustines, standards, etc. in order to be described by ontdiaggd rules. The
resulting framework will allow the implementation of automated assessment systelns, ena
ling, designers, webmasters, pragraers, evaluators, disability group users, etc., to conduct
specialized accessibility assessments focused on specific disability types, assistive-technol
gies, platforms and/or contextual catimehs.

The International Classification of Functioning, Disapiand Health, commonly known as

ICF [20], are at the core of HAM. ICF provides a concrete classification of body structure i
pairments which ensures no overlapping. This can be linked to user types (e.g., disability
types) inorder to link them to ICF body structures and their related impairments. Detailed e
planations of the functional limitations that derive from the disabilities and the aspects that
should be checked to ensure accessibility for users with those disahiétiepoduced. This
mapping of ICF body structure impairments into interaction limitations facilitates theassoci



tion of existing guidelines and heuristics from the existing literature to specific body stru
tures and therefore to disability user grougdgywing determining which users groups would
benefit from each guideline applicatidfigurel shows an example this mapping.

Disability Type Interaction limitation

Main Type Subtype i Checkpoints

Dementia L = Generic liks

o Rich mazges lacking equivalent
text

o Video with no captions

o Moving content

o Genenc links

o Internal links are missing

o Missmg icons

o Conplex of text

o Complex of zite

2 Too many hipks

refmeving memones, there may
b S enltas | ) :

Figure 1 BExample of disability type and interaction limitations

The approach of HAM regarding Mobile Web Contents is focused on the dichogbnweeb

the constraints imposed by accessibility and mobile domains. Thus, a primary reflection
should be made on how to extend the HAM work on mapping Disability TgpaCIAG 1.0,
WCAG 2.0 and Section 508 guidelines into the mobile constraints emerging from the MWBP.

The mapping of Web content guidelin®$CAG 1.0, WCAG 2.0 and Section 5@8disabl-
ity types and interaction limitationgsult from the design guidanceosk for Web content
performed in HAM and its detailed presentation is outside the scope of this papg]Xsee
However, these guideline correlation between accessibility guidelines and its assagiated a
sessment rules and testre extremely relevant to our work since they have to be alsal€onsi
ered when evaluating the mobile usage adequacy of web contents for disabled graips of u
ers. The fjurebelowillustrates that mapping.

Disability Type Short ICF classification Interaction limitation Assistive
Main Type Subtype | Description Function Checkpoints Tech. WCAG 1.0 /C A Section 508

Lo e | St | Tt i | S L W, i

medical functions or blind spot, but side | b2dly positioned Display ) 13 119422 (@)

central condition 521000 Bmocular acuity (peripheral) vision o Rich images Braille .1, 6.. : 119422 ()

vision usually of older of distant vision remams intact. This included i the Embosser : 14 119422 (m)

(Macular adults which 521001 Monocular acuity makes it difficult to background Portable g L 119422 (o)
degeneration) | fesults maloss of distant vision read, recognise faces, .
of vision in the 21002 Binocular acuity and distinguish most ~~ © Colour is necessary
centre of the of near vision details in the ufficient vi
visual feld (the || 521003 Monocular acuiy ||  distmee Mobility, || O L
macula) because of near vision however, is usually
of damage to the 521008 Visual acuity unaffected because © Inaccessible frames
retina. functions, others side vision remams
snanifiad g

intnnt

contrast

o Moving content

Figure 2 - example of best practice catalogue for Web applications



3.1.  Mobile Web Accessibility

MWBP define a set of checkpoints (similar to WCAG) that developers should takecinto a
count in order to ensure that their web contents are adequate toebseactrom mobileed
vices.These checkpoints are aligned into 5 Best Practice Headings, as follows:

1) Overall Behavior: general purpose guidelines for any mobile device, independent
of its features;

2) Navigation and Links: how navigation and hyper linking sttdae done, in order
to ease the task of interacting with Wedsed user interfaces with the limiteat ¢
pabilities of mobile devices;

3) Page Layout and Content: how Web pages have to be designed, and how content
must be created for mobile devices;

4) Page Defirion: how to potentiate usability by exploiting the features of Web
technologies;

5) User Input: how to take into account the input methods available on mabile d
vices.

It is worth mentioning that this alignment is similar to WCAG 2.0 P@B&ceivable, Ope
able, Understandable, and Robust) principles. Since the correlation between thededs hea
and POUR are not direct, a potential mapping between MWBP and WCAG hassfmbd d
checkpoint by checkpoint, in order to understand which evaluation proceduec® e d@-
fined for Mobile Accessibility Guidelines.

The approach for mobile web guidelines is based on leveraging guidelines from both WCAG
and MWBP. We start from the mapping between MWBP and WCAG (both 1.0 and 2.0). We
map MWBP guidlines to interactio limitations taking into account the previous mapping
results. From this mapping and the work from HAM on disability type mapping to interaction
limitations, we get the MWBP guidelines mapping to the differesatixlity types.

The relationship between\MBP and WCAG8] is documented in a technical report tbet
scribes the similarities and differences between the requirenmebtgh guidelines. @npili-
ance with the MWBP helps go towards achieving compliante seme WCAG chégoints.
They alsoprovide a summary of tise checkpointand thethree possible levels offert re-
quired, labeled for simplicity with the keywords nothing, something andweg.

There are also aspects important for mobile usageuadgglonOt relate to accessibilitg-sp

cific issue or to WCAG checkpoints. Guidelines regarding features swtia@ser encoding
use,clarity, content formapreferred cortent formatsupport,cookies,etc.donOt specificallyet

late to any specific WCA®est practice issue, but rather are critical to general mobile devices
interaction.These guidelines must be satisfied by all mobile web content and applickions
sign and dvelopmentin order to create an accessible web content that is adequate to the be
used from mobile devices.



In order to provide support tpersonalized mobil&/eb accessibility assessmetitere is a
need to map MWBP to different disab#is The use of interaction limitations fatdtes the
mapping of MWBP guidelines to diséby types.

Disability Type Short ICF classification Interaction limitation Assistive Guideline
Main Type Subtype  Description Function Checkpoints Tech. MWBP
in terms
Low Macular b210 Seeing functions The loss of central vision creates Richi o ACCESS_KEYS
e degenerationisa 2100 Visual acuity ablur or blind spot, but side °b = mages ed‘ == AUTO_REFRESH
+ Lossof | medical functions (peripheral) vision remains VPO i BACKGROUND_IMAGE_
0SS OL | condition 521000 Binocular acuity of | intact. This makes itdifficultto || oRich images included in ABILITY

central usually of older distant vision read, recognise faces, and the background CLARITY
vision adults which 521001 Monocular acuity of = distmguish most details in the . COLOR_CONTRAST
(Macular | esults imaloss distant vision distance. Mobility, however, is || ©Colour is necessary FONTS
degeneration of vision in the b21002 Binocular acuity of | usually unaffected because side o Insufficient visual ircui GRAPHICS_FOR _SPACIN
centre of the near vision vision remains mtact. po— i G
visual field (the 521003 Monocular acuity of = Individuals with Macular 1 MEASURES
macula) because near vision Degeneration have extreme o Inaccessible frames MWBP
of damage to the 521008 Visual acuity difficulty reading and oMoving content NON-
fetina. functions, others specified recognising faces. Shapes or e TEXT_ALTERNATIVES
521008 Visual acuity contours of objects may seem oImage maps OBJECTS_OR_SCRIPT
functions, unspecified distorted, yet enough peripheral . PAGE SIZE USABLE
52101 Quality of vision vision is retained for good ©Too long toolkits POP_UPS
521023 Visual picture otientation and mobility. o Intemal Jinks are REDIRECTION

Figure 3 - example of best practice catalogue favlobile Web content

The relation between WCAG guidelines and MWBP was taken in considerationglagera
the work done for Web contents guidelines map to Disability types.

We also take into account the avoidance of false positive test results. Applying testsder guid
line conformance, e.g. images size specification, can result in failure results not relevant at all
to a blind user accaag the web content from a mobile @& using its assistive technology

and a browser with thenages download option turned off.

Those specific guidelines whose test for conformance generate false positive situations affec
ing the accuracy of mobile web accessibility evaluation for spedisigbility types are also
taken into acount in the guideline to disability type mapping.

4 Proof of concept tool
In order to verifythe approach described in the previous section we implemented a proof of
concept tool, whose architecture and use caseseasergrnext.

4.1  Architecture

The architecture comprehends for main modules: User Interface, Selector, Evaluater and R
sults Handler (seEigure4).
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User Interface ) Evaluator
HTTP Pre- HTML
Handler | Processor Parser
Selector
— — Results Guideline
Disability S|mula.1:|on Guidelines Handler qum)p Tests
type Profile
Assessor

Usage Scenario

Figure 4 - Proof of concept tool generahrchitecture

The User Interfacemodule may be a graphical user interface, a web services interface or a
command line interface. It allows: a) the input of the URL to be accessed; b) the setting of the
simulation profile to be defined, a mobile or a deglkagcess; c) the choice of the disability
type; d) the set of generic parameters like proxy server and port and the presentadion of r
sults.

The Selectormodule will receive from the user interface the selected simulation profile and
the disability type. Fom these inputs it will send the user interface the set of guidelines that
apply to the usage scenario. This will allow a comprehensive user feedback.

The Evaluatormodule receives from the user interface the selected URL to be accessed, what
is the seleted profile to be simulated and the set of guidelines that were chosen by the Sele
tor. From those inputs the evaluator sets the corresponding http request, and sets the current
active list of tests, from all the available in the evaluator that will béespfo the http &-

sponse received.

The Evaluator can be further decomposed. The HTTP handler is responsible for HFTP r
guest and response handling. The HTML parser that balances and parses the HUML doc
ments tree received within the HTTP response. Themcessor that gathers general gnal

sis data needed to different individual test execution that we only want to gather and analyse
once, like CSS style sheet elements and linked resources information. The guidelines tests r
postory objects that keepsldhe tests implemented. The assessor applies each and every one
of the tests selected for that usage scenario to the response received from the server.

Finally, the Results Handler module is responsible to gather the test results and provide the
detailedevaluation results to the user interface on demand.

4.2  Setting mobile and desktop usage

Two basicsimulation situations may be chosen: mobile and desktop. To that purpose, the
OMobile AccessO menu has two menu items OsetO and OclearO. Besides obtaiaitg a dif
set of guidelines from the Selector, the Evaluator will also issue different http requests to the



web server. Choosing the OclearO menu item from the OMobile AccessO menu, will set the tool
to perform regular http request to theested web pagesat will simulate the request and
will obtain the response that the server would send to a desktop computer browser.

When the tool is set to perform mobile access simulation, by choosing the OMobile AccessO
menu OSetO item, the request to the web serperformed with the headers that inform the
server that it should deliver content that is compatible with the default delivery cfritpxt

The default delivery context was defined by W3C Best practices vgpfkmup in order to

allow content providers to share a consistent view of a default mobile experiencee-This r
quest results in a response from the web site, when it is prepared to send different aepresent
tion of the web resource to mobile devices thaddastop computers, as it is the case of the

web site in the figure, much smaller and adapted to the mobile devices characteristics than we
obtain when we make a regular http request as we would from a desktop computer.

Thus, as consequence of selectingabite or desktop profile, not only the set of rules that
will be used to assess the web page will be different, but also the web page contenfs may di
fer. The Figurebelow illustrates that. We can see the difference betweeRTiML sources
codes received from the same URL dependent according to the mobile access simHdation o
tion selected. The first onerresponds to the mobile access simulation option.

| ) Mobile adequacy and accessibility assessment tool V01 (= [E o] | ) Mobile adequacy and accessibility assessment ool V01 =)
File Mobile Access View File Mobile Access View |
URL | http:/fwww.sapo.pt| v | Disabiity Type URL |http:/fwww.sapo.pt Blind v | Disabiity Type |
[ Access ESH_and REDIRECTION B
Proxy |proxy.di.fc.ul.pt Port 3128 Proxy |proxy.di.fe.ul.pt Port 3128
Default | set | [ Reset Default | [ set Reset
<ntml xmlns="http://www.w3.org/1999/xhtml™> <ntml lang="pt">
<head> <head>
<title> <meta cont " http-equiv="Content-Type"
SAPOmobile E <meta cont de 2009, a nova
</title> <meta cont 307 ition"/>
<meta content="appli CaElD“/X ntml+xml; charset=utf-8" http-equiv="c <meta cont oa,

name="geo. p‘ace*an‘e />
<meta content="max-age=90 h che-Control"/> <meta cont 45335" name="IC! /
<link rel="stylesheet" type="text/css"
<link rel="stylesheet” type="text/css"
</head> <meta cont
<body> <meta cont
<div> <meta cont

<div class="header"> <meta cont

"/images/screen.css" m <meta content:
href="/images/screen.css" m <meta conten
ttp://www.bricolage.cc/" name="ge
rating"/>
odp" name="robots"/>

<img onclick="top.document.location='/';" src="/images/logo.pn <meta cont:
</div> <meta cont

<span class="hide"> <link title="SAPO" r h" type="applicati: c"/cpe"sea chdescri.

<meta content="1" name="revisit-after"/>
</span> <title>
<span class="pub center"/> SAPO - Portugal Online!
<form action="/search/" method="get"> </title>
<div> <link href="/favicon.ico" rel="shortcut icon"/>
<input value="" type="text" name="g" size="15"/> <link type="text/css" href="http://h.s.sl.pt/css-pt/all.css?v543"
<input value="Pesquisar" type="submit"/> </nead> ‘
</div> <body>
</form> <noscript>
<h3 class="colate"> <1 type="text/css" href="/css/nojs.css" rel="stylesheet"/>
Canais mobile </noscript>

</n3> <link title="Blog da Homepage" rel="alternate" type="application/r
SRPO: Noticias Gerais" rel="alternate" type="applicat
SAPC: Noticias de Desporto
0: Noticias de Econol

<div class="mainmenu"
<div class="

<img he " src="/images/ico_highlights.png" alt="" wid
<a href="/desporto/" title="Desporto">
Desporto

»

Figure 5 - Different representations receivedrom the same URL

4.3  Disability user group selection

In the right upper pane, the ODisability TypeO combo box allows the choice of the disability
user group to test for. The choice of this user group defines the tests that will be performed on



the web pageequested. We support currently for our tests, blind, deaf and motor impaired
user groups.

Choosing different user groups will result in a differeat of guidelinesgainst which the
received response from the selected web site will be assé4sezbver,these checkpoints

for each user group will be different if we choose the mobile Accessagian profile or not.

In fact, when the Mobile Access is settled, not only the request will be made simulagng a r
guest from a mobile device but also the cheakigaihat will be selected which the received
response from the selected web site will be assessed, will include a subset of the mobile OK
basic tests supported in the proof of concept tool.

This additional set of tests include all the generic tests that@rdependent on specific user
capabilities and as a result should be applied to every mgite content adequacy tests a
ready mentioned in the previous sectitinwill also include testsignificant to thespecific
capabilities of the user groubutnot all the available tests as if it was a conformance tnive
sal test evaluation

In the figurebelon we can see in the right upper pane that mobile Web best practices for i
age resizing and images size specification aretseler not according to the selected bind or
deaf disabity type. The view menu allows the user to display the resrlthe intermethte

source code obtained from the assessment of the web content received from theulast sim
lation profile. The resultsrom the last evaluation are available until another accesg-is pe
formed and its results for the same URL contents depend on the simulation profile and the
selected list derived from the chosen disability type.

|| Mobile adequacy and accessibility assessment tool VO1 [E=IEN |£] Mobile adequacy and accessibility assessment tool V01 (S [E o]
File Mobile Access View File Mobile Access View
URL http:/fjava.sun.com v  Disability Type URL http:/fjava.sun.com Deaf | Disability Type
Access e AUTO_REFRESH_and REDIRECTION
Proxy |proxy.di.fc.ul.pt Port 3128 Proxy |proxy.di.fc.ul.pt Port |3128 I FY SIZE
Default Set Reset | Default || set || Reset :: s
. - L, _ . <input ["id":"searchbttn", "alt":"Submit Search", "src":"/im/
<script ["language":"JavaScript", "src":"/js/popUp.3js", "type" S N
F— B E FAIL on 3.8 element input with attribute type=image
warn 3.15 script element present
<table ["width":"100%", "cellpadding":"0", "class":"vatop", " 5

<script ["language":"javascriptl.2", "src":"/js/sniff.js", "ty N N N o
. B Developers Home > Products & Technologies >
warn 3.15 script element present
. o L warn 3.22 table element present

<script ["language":"javascriptl.2", "src":"/js/menucontent.js
warn 3.15 script element present

<img ["height":"1", "alt":" ", "width o", "src":"/im/a.

FAIL on 3.14 img element 'alt’ attribute contains only spaces

<script ["language":"javascriptl.2", "src":"/3js/menucode.is",
warn 3.15 script element present \ \
<table ["width":"100%", "cellpadding":"0", "border":"O", "cel

- R . FAIL 3.24 tables nested
<script ["language":"javascriptl.2", "src":"/js/homepage.js",

warn 3.15 script element present N 100 11 5 1
<table ":"100%", "cellpadding":"2", "class":"vtop", "b

Content

<script ["language":"javascriptl.2", "src":"/js/developer.js",
warn 3.15 script element present

warn 3.22 table element present
FAIL on 3.23 table element: contains at most one tr element

<script ["language":"javascriptl.2", "src":"http://www-cdn.sun

<table [ "100%", "cellpadding":"

1, 2010Portable Web Ser

<script type="text/javascript">reportSMILELayout ("E9"); cloay allows d

This technical article describes how Java Card 3
J 4, 2010Deep Dive: Java

- Joi: Technology Evangelist, Arun Gupta as he discusses and demonst ~

»

warn 3.15 script element present N 5 -
and the GlassFish v

3

Figure 6 - Different mobile adequacy tests by disability users groups

Onebenefitwe expect from this approachto present meaningful results to evaluators, being
them developers, Web masters, potential Web content users, or even assessment experts, ea
ily interpreted ad comprehended than the ones obtaitedugh the extensive and aridiun

versal checklist evaltian derived from conformance testing.



We expect that providing tests environments capable of simulating different access simulation
profiles will ease the del@ment of mobile adequate and accessible web contents: Aut
mated tests environments will not substitute users or expert assessments but being easily
available integrated in development environments can surely help developers to learn how to
and create meraccessible and adequate mobile web contents.

4.1  Implementation

This toolwas beingleveloped using Groovy, an agile and dynamic language for the Java Vi
tual Machine HTTP requests and responsa® being handled witTTP Builder that &-
tends Apache HTTEIlient. The CybernekoHTML SAX Parselis usedto parse the HTML
content eceivedfrom theserver

5 Conclusions

Most Web designers anaobile applicatiordevelopers are not very familiar with the pecul
arities of theaccessibilityand mobile design world. Mogover, dverseand evolvingsets of
guidelinesto make accessible Web content and molfriendly contentexist and considar

tions about differentiating assessment for distinct disabilities is of utmost importance. Thus,
methods have to be defined. Thesetimds need to be able to take intocunt the specific
capabilities of each type of users and only those capabilities.

We present an approach to assess the accessibility and adequacy of a content to be accessed
from mobile devices, by users from diffatedisability users groups and a proof of concept

tool. Despite the accuracy of users and expert testing, to spread the adoption of accessible
web design and development tools should alfowWeb contentaccessibility andnobile
adequacyassessmenegardng different selectable disability profiles with the goal of pdevi

ing support to Web developerdesigners and assessment experts to conduct rapid,eyet sp
cialized, accessibility assessments focused on different disability types for Web sites tailored
also to mobile deviced hese assessment capabilities should be available whenever needed, in
the absence of experts and disability groups of users that web content developers donOt have
always by its side.

We developed a proof of concept tobhe efficierty of this method and tool needs to be-fu

ther explored, through its use in the assessment of sites from different types aaghgesgr
accessed for different usage scenarios of device and disability user groupOs access. Further
research aims at experintally determming that the method is reliable captures accessibility
defects and mobile adequacy defects and isiefit regarding other evaluation approaches.

6 Bibliography

[1] Abou-Zahra , S., Web Accessibility Evaluation, in Harper, S. and Yesiladd&ds),(
Web Accessibility- A Foundation for Research, Hum@omputer Interactionéses,
Springer, 2008.

[2] BITV: Barrierefreie Informationstechnikerordnung (Federal Ordinance on Barier
Free Information Technology), April 2002. Last accesdaduary 18, 2010 at
http://lwww.einfachfuer-alle.de/artikel/bitv_english/

[3] Brajnik, G., Web accessibility testing: when the method is the cull@iCHP 2006,
July 2006. Last accessed January 19th 2010 at
http://users.dimi.uniud.it/~giorgio.brajnik/publications.html



[4] Brajnik, G. Accessibility assessments through heuristic walkthroulgl@staly 2005,
September 2005. Last a&cessed January 19th 2010 at
http://users.dimi.uniud.it/~giorgio.brajnik/publications.html

[5] Caldwell, B., Cooper, M., Reid, L. G., and Vanderheiden, G., Web Content Access
bility Guidelines (WCAG) 2.0, W3C Recommendation, World Wide Web Qenso
tium (W3C), December 2008. Last accessehnuary 19th, 2010 at
http://lwww.w3.0rg/ TR/IWCAG/

[6] Chalkia, E.,et all, ACCESSIBLE harmonized methodologgpt&mber 2009. Last
Accessed January 19th, 2010 at http://www.accessible
eu.org/documents/ACCESSIBLE_D3.1.pdf

[7] Chisholm, W., Vanderheiden, G., Jacobs, I., Web Contents Accegsibilitielines
(WCAG) 1.0, W3C Recommendation, World Wide Web Consortium (W3@ay
1999.Last accessedanuary 19th, 2014t http://www.w3.0rg/TR/WCAG10/

[8] Chuter, A., and Yesilada, Y., Relationship between MoMWeb Best Practices
(MWBP) and Web Content Accessibility Guidelines (WCAG), W3C Working Group
Note, World Wide Web Consortium (W3C), July 2009. Last acce3sedary 19th
2010 athttp://www.w3.org/TR/mwbpncag/

[9] HiSoftware, HiSoftware Compliance Sheriff Accessibility Moduléast accessed

January 18h, 2010 ahttp://www.hisoftware.com/products/CS_Accessibility.html

[10] Owen, S, and &in, J., W3C mobileOK Basic Tests 1.0, W3C Recommendation,
World Wide Web Consortium (W3C), December 2008. Last acceksadhary 19th
2010 athttp://www.w3.0org/TR/mobileOKbasic106tests/

[11] Raln, J., and McCathieNevile, C., Mobile Web Best Practices, Basic Guidelines,
W3C Recommendation, World Wide Web Consortium (W3C), July 2008. kast a
cessedanuary 19th, 2010ittp://www.w3.org/TR/mobilebp/

[12] Section 508 of the Rehabilitation Act. United States Access Board, December, 2008.
Last accessedanuary 19th, 201@t http://www.acces$oard.gov/508.htm

[13] Thatcher, J., Accessibility Testing, in Jithatcher et al, Web AccessibiligyWeb
Standards and Regulatory Compliance, Apress, 2006

[14] Thorp. J., and Henry, S.L., editodd/eb Content Accessibility and Mobile Web:
Making a Web Site Accessible Both for People with Disabilities and for Molale D
vices Last accessed Januartid, 2010 ahttp://www.w3.org/WAI/mobile/

[15] Usablenet, Lift Machine, Last accessed Januaryth,192010 at
http://www.useablenet.com/usablenet_liftmachine.html

[16] Waddell, C. D., Worldwide Accessibility Laws and Policies, in Thatcher, J et all,
Web AccessibilitypWeb Stadards and Regulatory Compliance, Apress, 2006

[17] Web Accessibility Initiative Complete List of Web Accesslity Evaluation Tools
World Wide Web Consortium (W3C). Last accessed Januafy, 2010 at
http://mwww.w3.org/WAI/ER/tools/complete

[18] WebAIM, WAVE, last accessed January"19010 ahttp://wave.webaim.org/

[19] W3C Mobile Web Initiative, W3C mobileOK Checker, last accessed Janudty 19
2010 athttp://validator.w3.org/mobile/

[20] World Health Organisation. International Classibcation of Functioning, Disability
and Health. Last accessed January 1%th, 2010 at
http://apps.who.int/classifications/icfbrowser/

[21] Yesilada, Y, Chen, T., Harper, S., Mobile Web Barriers for the Barrier kWal
through, July 2008, last accessed January", 12010, at http://hcw
eprints.cs.man.ac.uk/93/1/riam_D3.pdf



