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Abstract

Website accessibility is becoming more important for persons with disabilities. Over 1 in
6 people worldwidehave some form of disability\World Health Organization, 2016)

Access to websites is seen as a fundamental aspect of a modern information society
recognized by the United Nation Convention on the Rights of People with Disabilities
(United Natiors, 2006) Web accessibility studies aim to identify, discuss and ultimately
reduce limitations for persons with disabilities. Despite decades of advocacy and a wealth
of guidelines, testing studies suggest that most websites are still not accesssble. Thi
study evaluated and compared the accessibility of 50 of the most important websites in
Ontario with those in the Baltimore area. Findings showed that the Ontario websites were
less accessible than those in the Baltimore area study, despite longer @xpadser

same accessibility rules. This suggests thextetimay be other factors thdgtermine a
websiteds | ev el papefdiseussesdhgaetenbal expglahayions slich ass
legislation, guideling, implementation, awareness, amcentivesfor web developers.
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1 Chapter: Introduction

According tostudies conducted in the U.S and U.kKebsite accessibility rates
remain low despite decadesedfposure to websitgccessibility guidelinesVith website
accessibility legislatiom Ontariobeing in place for yearsy@awebsitesn the province
consistentvith thistrend? If legislation and guidelines have existe@ntario since
2005 (Accessibility for Ontarians with Disabilities Act, 200bhat are the factors that
influence low rates of accessibility amongst Ontario welisiesl, how does website
accessibility in Ontario compare with that of states in the W& study will review
previous evaluations of website accessibilitpagademic literaturélhrough a
deconstructiom f Ont ari o00s acces ssshdyillekplorel aws and
potentialcauses of low website accessibility rates analyzethe principles of
accessibility policyFrom thisfoundation the results of 2003 study baccessibility
levels for websites in the Baltimeerea will be compared ©Ontario-based websites
Significant attention will be paid tihe websites of @vernmeng andweb developerss
these groupbave a more direct influee on the accessibility and designaebsiesin
general

The central research question for this papevhether Ontaridbased websites are
more or less accessible than those in the Baltiraora and if so why? It will be
demonstrated thatyebsites in Ontario have a lower level of accessibility than those in
the Baltimoreareadespite a difference of 1@grs between studieBhis suggests that
the amount of time a jurisdiction has been exposed to accessibility rules does not
sufficiently explain t hGhenrfactoreneeditotbe 6s | ev el

consideredvhen proposing approaches to malebsgites moraccessibleSecondary



research questions will be used to explore features of Ontario web accessibility and

potentialfactors related tthe lower rate of accessibility.

In the course of conducting research and searchirfgdtors relatedo the above

conclusion, he following secondary research questions were developed:

1.

6.

7.

Are the findings of the Ontario study consistent with other research on website
accessibility?

Are government and web developer websites more accessible than the average?
Are rural libraries less accessible than urban libraries?

Are French website more or less accessibility than English websites?

Is there a significardifferencein Web Accessibility between Federal, Provincial
and Municipal websites?

How do changes in techlogy impact the evaluation of Ontario websites?

What is the impact of WCAG violation 6.3. (Requirement for Javascript)?

These gestions will guide thdiscussion on website accessibility and contribute to

potential pathways to future research. In ordetlcs research to maka contribution

with strong validity a triangulation approach to reseavah be used This involves

using qualitative and quantitative methods to investiglments ofhe central research

guestion.Thisresearchalso intends tonakea significant contribution to accessibility

literature by being a firsbf-its-kind evaluatiorof website accessibility i@ntario.



1.1 Literature Review
1.1.1 Approach to Literature Review

A review ofweb accessibility literatun@as conducted using seaémethodgo
sufficiently contextualize thistudy within existingesearch. Theeviewwaspart
focused review and part full reviegSeeAppendixA: Research andearch
methodologyfor more detailsFor the concept of disabilitgfull review was condated
For the literature on website accessibibtyly relevantandrecent findingavere
researchedTlhe purpose of this approach was to narrow overall concepts and then
provide a sufficiently deep exploration of the variables angdbentialrelationshp
between themThe above thesis statement would be impossible to prove based on past
research aloneso it was necessary to conduct original rese&@wierall the aim is not to
bridge the gap between fields but to take on a focused review of websitsilaitibes
literature.This review establishes the state of web accessibility research and begins to
explore several potential frameworks for understanding website accessibility rates.
1.1.2 Website Accessibility Literature

Over 1 in 6 people worldwide, have sofoan of disability.(World Health

Organization, 2016J his includes visual, gmitive, auditory and motor impairments.
These impairments can cause limitations waeressingvebsites. For example, being
hard of hearing, deadr blind, has areffect on howusersinterface and experience
websites(W3C Web Accessibility Initiative, 2003jurthermore, accessibility is seen as
a fundamental aspect of the modern information and knowledge societyrd@igsized
by the United Nation Convention on the Rights of People with Disabi(ltieged

Nations, 2006)Web accessibility studies aim to identify, discuss and ultimately reduce



limitations for persons with disabilitieAt least one study in the U.S. has formally
examined the relationship between accessibilityrates of interneise Foxconcluded
that poor implementation of accessibility guidelines may contribute to low rates of
internet use among Americans with didiiless. (Fox, 2011)To further underscore the
underscore this issues current relevatice World Health Organization expetite ratio
of disabilities worldwide to increase to due to aging populatidisrid Health
Organization, 2016)

Despite decades of advocacy and a wealth of guidelines, testing tool studies
suggest that most websites are still fiudly accessible(Zeng, 2005)n Canada and the
U.S, accessibility tandards for websites exist but do not seem to guarantee accessibility.
In a study of 100 U.S. government home pages, Olalere found that over 90% of the pages
tested had accabdity errors that violatedJ.S accessibilityaws (Olalere, 2011)
Thompson found that mostebsites foeducational organizatisnn the Colorado area
did not meet accessibility standar@lBhompson T. , 2009 oundational work by Lazar
et al from 2004 indicated that over ZOof websitesn the Baltimore arewere
inaccessible according to the Web Content Accessibility Guidelines (W@&&pn1.0
standards(Lazar J. D-S., 2004) While this researcls not generalizable tall areas and
sectorsthisdemonstratethatin many casewebsites are not complying witteb
accessibility guidelines.

Several studies address the perception that complying with web accessibility
guidelines actually makes websites less accessible tdisahled users. Itesting of this
premise, Schmutz found thatbsites which followWVCAG 2.0have benefits for

disabled users as well as rdisabled users(Sven Schmutz, 201 Bllcessor et al. took



on different facets of theeb desigrindustiesd 7 di s a bli il §Btcgssom3014h s
For example, it is commonly claimed that making a website more accessild¢so
make itunattractive, boring, or dull. is alsosuggested that changing a website to meet
accessibility guidelines may alienate some users or result in lost in(flloessor,
2014)Contrary to this claim, Lazar et al. suggestt applying accessibility standards to
websites would open these site up to more wshoswould otherwise be unable to
access then{Lazar J. B:D., 2003)Comparative reearch from 2017 suggests that
websites whichfollowed web accessibility guidelines are just as accessible, and in some
cases more accessibler hondisabled usergSauer, 2017\While there no consensus on
the effects on nodisabled users, most reseastiygest that web accessibility guidelines
have the potential to provide benefits and reduce barriepetplewith disabilities.
Towards the goal of reducing barriers for people with disabilities, several studies explore
potential factors that are rRedemchmtitbowt o a we
website accessibilitievelscan be divided intowo groups. Studiethat explores factors
external to websites andose that explore factors internal to websites
Regarding factors external to websitesyezal governments have undertaken
studies to identify issues with the implementation of website abdagguidelines. In
the United Kingdom, a 2004 investigation by the Disability Rights Commission found
that only 29% of Small to Medium Enterpris
building a website. Their followap survey indicated that 69% vweer fHawar e of
accessibility as an issueo0. Large organi za
however only 68%f theseconsidered accessibility during the building of a website

(Disability Rights Commission. , 2008)ore recent studies indicated tmabre



education about accessibility is neededdevelopers Freire et al. found that 45% web
developer were aware of screen readers for blind users but this group of developers also
indicated that they did not know howntake web pages compatible with screen readers.
(Freire et al., 2008yhese external factors are often not taken into accouasearch
exploring relationships betweanternalwebsite feattes and levels of accessibility

Regarding internal factors, tieeis a lack of academic consensus on whether there
is a relationship between a welSibbatmds feat
and Ma c hjtheyasalyzdowlevels of website accessibilias a twesided
problem. On the one hand, gte developers mayot be integrating accessibility
principles intotheir website design€n the other hand, clients of web developers are not
requesting accessible designs. When it comes to the former, Gilbertson and Machin
noticethatmany web develagrsfalselyclaim that their websitegre in conformance
with accessibility standards. In their study, Gilbertson and Machimducted an
evaluation of the homepages of 100 web developowmnpanies. Among other findings,
they discovered thaeferences taccessibility on a developes homepage had n«
relationshipg o t he pageds ov e (Gldertson| 2032 urtheombre ac c e s s
they concluded that even if the website advertised accessibility with the presence of
validation and conformance icons, that there was no correlation to that website being
moreaccesible.

Contrary to this finding, research by Thompson et al. challenges the premise that
a reference to an accessi bi leliotagcespilmlityincy i s
a studyof U.S.colleges,Thompson et afoundthat pedictors of web accessibility might

includea n i n s tfpoticied, praceddres, and support strategi@hompson T. B.,



2003)In their follow-up study ten years latgheyidentified specificfactorsrelated to
web accessibilityTheir studyneasurda websi t eds | envelationtof acces
reference ofweb accessibility standards policies The method for determining a
w e b s ietekofascessibility washrougha semtautomated web search fiaferences
to accessibility policiesit each institutionThey found that conformance with certain web
accessibility guidelines was a strong predictor of whether or not that site refeaenced
accessibility policy The primary focus aheir research was not to rank gweessibility
of websites but seardbr relationships between variables related to web accessibility. To
t heir r es e Whichindepeundert variables are the bestjmtors of web and
PDF accessibility®(Thompson T. C., 2013) h e y i n d theinclasibn df &litaekt, A
wit h i mages and |(Ehongsoe T C.j201_ere thd stromdest s , 0
predicors of variance inhavingn, faccessi bil it yThompsok on t h
T. C., 2013)To help close theesearch gap between Thompson and, Gilbertson and
Machin, the specific premis@bovewill be tested lateunderths st udy s r esear c
guestion, as twhether the findings of the Ontario study are consistent with other
research on website accessibilifgsting thigoremise should also help to develop a
stronger consensus within web accessibility research.
Themajority of web accessibility research has been conducted in the U.S. In
searching for past academic evaluatioh®wtario websitespone were found. Major
studies by Vigo, Arrue, Brajnik, and Lomuscio in Vancouved2ére the closest
comparators for what thitudy hopd to achieve. Many of these studies suggjesta
more unified approach is needed to advance the field of web accessibility research.

(Zeng, 2005)Vigo, 2007)Towardsunifying website acessibility researctihis study



proposes to build upon existing definitions and methodsderto achieve more
comparable and generalizable results.
1.2 Definitions
1.2.1  Accessibility

The W3C Web Accessibility Initiative/N3C), which established th&V/CAG,
note that the definition of accessibility can sometimes be barrier to afd&¥S.Web
Accessibility Initiative, 2005Across, academia, governments and other organizations, a
common understanding of accessibility is reqaiit@i mprove outcomes related to the
accessibility ofvebsites. Accessibility can be defined as the property of a website such
that people with some impairment can use it with the same effectivenessdisatnad
people(Slatin, 208)Whi | e Sl atinds definition refers
of accessibility is applicable to many other types of devices that allow access to the
internet.The concept ofisein this definition speaks to thgpes of physicatlisability
thatresearch seeks to address. For exanipdee is little research antellectual, or pre
dispositional barriers to accessing websites. Sealsesttivo essential assumptions
inherent inthe broad ternaccessibility Accessibility is used to describe batccess to
any technology and access in any environment or locgfeale, 2006 he concept of
Website accessibility addresses two more specific interactions, the usecentarththe
humancomponentwhichinvolves the prception, interpretation and indé&tion with said
user interfaceThe user interfacsideof website accessibility concerns itself with huma
ability and the related definitioof disability. Numerous academic artisleocus on
definingdisability theor&cally, practically and legally. This can be problemédic

determining the best way to study web accessilbligZ c ause t here i s, fno



accepted definition (&dsendue20HRosepamieentiisa | di sab
three categories of disability definitions
disability, developmental disability, and special health care needs (which include chronic
physical, devel opment al , b(BRdsenauj20lRosesan d e mo
suggests thatadinitions in literature tend to favour the case theystmeying. For the
purposes of this paper | explored the definition of disability as explained in the
Accessibility fieabOht arnieandstwi AOWDB) . That
condition that | imits a per(Acoessibiltyfonov ement s
Ontarians with Disabilities Act, 2009hesourcefot he AODAOGs defity ni ti or
is the Ontario Human Rights Codéhis definition ofdisability is suitably broad as
opposed to exhaustive for exploritige manypotential factors related tow levels of
website accessibility

Utilizing comparable approachesgstudyingweb accessibty helps toadvance
research in this fieldThere issignificant literature on theeeds and challengésat
disabledpopulations face imNorth America. However, information on the sources of
these challenges not comprehensive. Theories on causalagtions of web
accessibility barrierfor disablel popul at i on so(Rodermaun, 2801ndt uni f i e
methods for studying these problems are not standardized. Sasshié=often have
similarities,research into potentiatlationships betweethesessues is rarely
comparable. Furthermaqrany structural analysis of institutions, policies and services that
are designed to address thesies isiot easily found in academic literatufeor the

Ottawa and Ontario areas, nyareports but few academic studies exist from the past 10



years.One advantage of conducting comparative research is that it may help to contribute

a moreconsistent narrative across the field of disability literature.

1.2.2 Disability

Theories on disabilitpftenbeginby addressing sociakpectations about how
the majority of a population interaatsth the environmeniRosenau, 201Q)ust as
Rosenau suggests, most literature uses a definition of disability relative totéstcom
Ontario, the Accessibility for Ontarians with Disabilities Act defines a disability as a
physical or mental condition that |imits a
(Accessibility for Ontarians with Disabilitiesct, 2005)Most Canadian definitions of
di sabilities originate f (WH®)defihton (Brajmkl d He al
Testability and validity of WCAG 2.0: the expertise effect. , 200@Q) he WHO’ s
definition, disbility in children and adults aregasured against ability nornasn
example of a ability norms would be that an 18 year old persioould be able to walk
and be able to read words on a page. When a person fails to meet these dfagylards
defined @ having a disability, or a delay. Some disabilities have a clearly identifiable
physiological element. For example, cerebral palsy is bleeding in the brain before or soon
after birth thahas damagethe nervous system. Others, suclAaism Spectrum
Disorder, are diagnosed by a failure to meet several developmental milestones that are
considered specific to this disorder. Assessing the needs of the digajplgationin
policy and practicés then a complicated tiagor public servantsexecutivesand website

designers

1C



Some authors suggest that the approadetmingdisability in academic
research does not match the approach of stan#estsng organizationsewthwaite
explainssomelimitations to the literarydefinition of disabilityand the prolem this
causes for standagtteeping organization§hestatst hat , “current |l vy, do
accessibility standards do not respect disability as a complex and culturally contingent
i nt er glLewthwaita, 2011)nstead, mst academic research recognizes the variable
of disabiltyasa, “contrary and political power r el s
(Lewthwaite, 2011Research that revisits the definition of disapiln web accessibtly
thenhas the potential to broaden the scopiesadipplications tancludestandards
keeping organizationfewthwaite statesuccinctlythat Weéb accessibility standards
are designetb enact universal principleBpwever, they express partial andgmlitical
understandings of the relation between disability and technélfggwthwaite, 2011)
Improved econciliation between academic resear@mdstandardskeeping bodies
would help with the practical objective of improg website acessibility
1.3 Background and Context
1.3.1 Canadian Disability Policy and Law

Rights for persons with disabilities are enshrined wessd# documents throughout
the federal, pvincial and erritorial governments of Canada. At the provincial lekie
Ontarians with Disabilities Act, 200dutlines thelaws and rules for bodies that service
persons with disabilities. At the Federal level, the Canadian Human Rights Act 1977
protectsCanadians from discrimation from employers and when th@geivecertain
services. This act specifically identifies sevgriaysical and mental disabilities. The

Canadian Charter of Rights and Freedoms forms the first part of the Constitution Act,

11



1982.Section 15 (1) and (2) of the Chartgrarantees the equal protectiandequal
benefit of the law to allwith a specific mention of mental and physical disability. This
sectionundoubtedly helped to shape accessibility laws in Canada as it is used as the
foundation inseveral disability discrimination casestheachedhe Supreme Court of
Canada
1.3.2 Foundations of Website Accessibilitylawsin Canada
A significant degree of disability law in Canada has been shaped by court cases.
The website for the Accessibility for Ontarians with Disabilities Act cites the Jodhan vs
the Attorney General of Canada caseasbangh dat i onal to the desi
legislation.(Accessibility for Ontarians with Disabilities Act, 200B)this casePonna
Jodhanwho was a visually impaired speciaedsconsultant, launchedlawsuit against
the federal government when she @nttered a series of barriers wragrplying to a job
on t he gover (Camdat2012n 2016, b FedetaleCourt ruled that
finaccessible federglovernment websites violated the right to equality which section 15
of the Canadian Charter of Rights and Freedoms guarantees to all persons with
disabilities in Canada(Canada, 2012012) In a surprise move, the federalgamment
appealed the decision which led tocastitutional challengelhe appeal found in favor
of Jodhan and the federal government was ordergdant visually impaired people
equal access tiie services and information on tdtleral government weibss.
I n their decision, the judge also found
problem, 0 of website acces(fandda RGlIhe i n t he
ruling requiredthe Caadian government to update itarsdards to meet th&/CAG

version2.0.

12



1.3.3 Standards for Website Accessilility

For researchers and practitioners, the Web Content Accessibility Guidelines 2.0
(WCAG 2.0) are the most commonly accepted starsfarcassessinwhether or not a
websiteis accesble for persons with a disabilitySven Schmutz, 201 Beveral
jurisdictions have enshrined theggidelinesnto their legal standards, inclun
Ont ar i o 0OlatheAUdTxrere are seval other prominent sources of web

accessibilitygi del i nes. These include, the Worl d \

Accessibility Initiative (WAD)www.w3.0rg/WA) The U. S. Nati onal Cart

Researctbased Web Design & Usability Guidelinesyw.usability.gov/quideline¥ the

Universal Usability Guideuniversalusability.org/index.htipland the BM Ease of Use

Web Design GuidelinesMnvw3.ibm.com/ibm/easy/eou_ext.nsf/Publish/572Printyiew

The U.S. governm n tlegasrequiements fomwebsiteaccessibility are commonly
referred to as th8ection 508 guidelines. Section 508 of the Rehabilitation Act of 1973
requires federal agencies aheir contractors to makeebsites accessible to emplogee
and members of the publich&Department of Justice icurrently developing
accessibility rules for negovernmentsites under the Americamgth Disabilities Act
from 1990 (Program, Accessed July 2017)

Internationally, the WCAG 2.0 guidelinesvsabeen addpd as théoundaton
for disability legislation irseveral countries. Namely the U.S., U.K., Canada, and
Australia. In theEuropeariJnion (EU),the European Council adopted Resolution
7087/02regardingaccessibility of public web sitemd their content his resolutiorcalls

for the nommandatory adoption of website accessibility standards by all EU Member

13
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statesln the United Kingdom, web accessibility is required under the 2010 Equality Act,
and conformance is determined through the web accessitditgard BS 8878: 2010. In
Australia, conformance with WCAG 2.0 is required of all government websites. In
Canada, the feder&tandard on Web Accessibility from 2044ts requirements for
government website based on WCAG 2.0 guideliibgse requiremengse the
foundationofOnt ar i o6 s A OD Acessibildypdideg i r web a
1.3.4 Adoption of Standards

Despite widely agreed upon standards, studies confirm that many governments
struggle with adoption and implementation of website accessilfMglleman, 2015)
Although adoption usually takes place at highels of governmest the task of
implementation dén falls to localevels of government. A televel to bottordlevel
study of government implementation in the EU found tivaile commitments have
contributed to more awareness among stakeholders, the actual implementation of
accessibility standards is still behind the target set by EU adoffioropean Union,
2012)In one study, the most sigraéint barrier to adoption was identified as the
perceived complexity of the WCAG guideling¢gelleman, 2015 he second most
significant barrier was identified as a lack of resources and technical capabilithevEbp
governmat adoption may involve the establishment of tools to allow lower levels of
government to implement required changes.

Secondary to their researdfelleman et al. askeithe questionwhich factors
within municipalities influence the process of adoptiod anplementation of
accessibility standards for websitéddtey note that, Wile adoption is an important first

step, research should consider the-vealld effects that policy has on individuals and
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groups. For this reasothis study seeks tevaluatehe results ofadoption and
implementation of web accessibility guidelineslatso conduct researdm their
researchVelleman et al. use sersiructured interviews with disability legislation
stakeholders to gauge the impattveb accessibility guidelgs.These methods would
be usefulo follow-up on findings fronthis study.The method foevaluatingwhether
Ontaricbased websites are more or less accessible than those in the Badtiezgonall

be explained in the next section.

2 Chapter: Research

2.1 Research 2sign
2.1.1 Methods for Evaluating Website Accessibility

This study seeks to answer the above research questiordbytaking a
comparison study arfdllowing previously estblished methods used irstudy by Lazar
et al. This section wikkxplain what method banalysiswas used andhy. As noted in
Lazar et hatlaibérsi rsg ua yf, u lol understanding of &
electronic ad manual evaluation. While welzcessibility tools are abte identify
certain WCAG violationsvith relative onsistency, the identification of somilation
still requirehumanjudgment Electronic evaluation has the advantagbaifig a more
repeatable and consistenethod ofevaluation, allowing for an easier comparison
between studiet® be madeA study byBrajnik et al. investigated the effectiveness of
human evaluatioof WCAG 2.0alone This study compared the accuracy of findings
from bothexpert and nomexpert evaluator€ach group of ealuatorswere askedo find

all of the WCAG 2.0violationson fourdifferent web page®rajnik et al.found that
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WCAG 2.0 conformance canhbeaccuratelytested by human inspection to a level
where 80% of expetiuman evaluators would agree on the conclugBrajnik,
Testability and validig of WCAG 2.0: the expertise effect. , 20 )r researching
website accessibility they note tleéctronic evaluatiotools help remove ambiguity

from evaluations.

2.1.2 Comparison Studyi High Level Principles

This study replicated the method usedindaz et al . 6s website a
in order to generate comparable resisplication of methodologyas several
advantagefor researchincluding contributingo a more consistent narrative across the
field of web accessibility literatur®eplicdion studies involveepeating a studffom an
academic journalsing the same methods but with diéfet subjects. Thimvolves
taking the conclusion of a previous study and ypplit to new situationsThe goal of
this approach is to expand on the pod website accessibility reaech that exists and
make a contribution that has a uniqu€gnadian (Ontario) context. This should create
parallel narratives that overall strengthen the dialogue around website accesAibility
the same time, thiesearh wi | | be testing the generali ze
conclusionsThe followinghigh-level principles weréollowed for this comparison
study.

This study will:
9 Assess the validity of the previous studies results
1 Assess the relationships of variabbes they are explained in the baseline
study,

T Test Lazar et al .6s conclusi on;
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1 Apply the research method and restdtan Ontariebasedstudy, and
1 Continue the narrative and discussion around website accessibility and

encourage new research.

After seaching through various journalkd methods to evaluated website accessibility,
work by Lazar et al. was chosen, titl&leb accessibility in the Midtlantic United
States: a study of 50 homepages, from 2Q0&zar J. B:D., 20®) The following section

will examine features of this comparison study.

2121 Aut hordés background:

Theauthos of this study hava rich history of disability advocacy. Research into
aut horo6s backgrounds i s i nt en dhatdnaythave e x pl i c
influenced their intentions for undertaking this reseaftins study was cauthored by
Jonathan Lazar, Yogesh Nagpappa, Patricia Beere and-Biaha Greenridge. Jonathan
Lazar has beea Professor of Computer and Information Scienceswas®n University
since 1999He has been involved in several disability advocacy organizations and also
acted as a consultant for the U.S. federal government for issues related to website
accessibility (University of Towson, 201)7 The other authors all worked for tlenter
for Applied Information Technologgt Towson University, howevestherreliable
informationon their backgroungroveddifficult to find. Regarding potential motivations
for this studylazar, et alclaim that website accessibility provides overall benefits for
all persons, ot just those with disabilities. Their study does not addres=ntial
negativeeffects ofcompliance with website accessibility guidelines. The authors cite
lawsuits against Americarine, SouthwWest Airlines, and the 2000 Sydney Olympics as

creating themperativefor their study(Lazar J. B:D., 2003)
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2.1.2.2 Study Sope:

L azar swdyevallatesovebsitdsased on the Wide Web Consortium Web
Accessibiliy | ni ti ativeds Web Cont e@andthelniked si bi | i
Statef eder al g o v e r ngnidatinedirsthe & S @alt fedeahwelbsibes were
expected complwith Se¢cion50 8 by 2 0 0 1. studyliamkpéace 2 getrs aftér. 6 s
these regulation®ok effect. Theauthors chose to teaste b s hamepages with the
rational that homepages are the gateway to other sections of the website. If users
encounter accessibility problems on the homepage then they may have difficulty
accessingther sectins of the website. This study of Ontario websites will also focus on
the evaluation of homepages.

2.1.3 Selection of Websites:

Lazaretab s st u dtupowwosk byoSuliivin and Matson, wkought to
evaluatehe 50most usedvebsites in the wid for their accessibility(Lazar J. B:D.,
2003)(Sullican, 2000)Lazar et al. claimed that they wanted to study the effect that
exposure to legislation would have web accessibility, specifidly the effect that
Section 508 guidelines would have in the Baltimore akedahe Ontario studig trying
to develop gicture of disability issueis a specific regionthe Lazar et al. study is a
better modethan the Sullivan studfpr comparison.Laar et al . 6s stated
study the websites of thmost importanbrganizatios in the Mid-Atlantic area, and
those that people were most likely to use. They collected a list of websites from two
publications, the BaltfiList9(R082) &dtheBaleoe Jour n
Sun. From these lists they selecéesample oWebsites for their study by filtering

through several principles. Their study selected websites according to:
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1) The most important, companies, organizations and governmentegenthe
region;
2) The largest publicly traded companies in the region;
3) Organizations that fit into only one of their ten major categories; and
4) Maintaining a relatively even distribution of websites throughout their categories.

(Shown below)

Category Target # of Qrganizations
Colleges and Universities
Non-Profit Organizations
State/Local Government Organization
Information Technology Firms
Manufacturing Firms
Private Firms
Sports and Recreation
Web Development/Web Design Firms
Health/Disability Organizations

Software Development Firms
Table 1 - Number of organizations in each category

O NNOOINA~ O

Though measures such@&smo st i mp o r dreasobjective ethissstudy doesd
provide a reasonable foundatifom creating a comparative study. According to the
methodssection, theaforementionedists were crosseferenced to identify 120 diie
largest and most important companies, organizations, and goveragegmies in the
region.

As wi t h L audyarankingg frorgptomidestpulslitations were used to
createalist of or gani z a tsampleBublitabonsframihesGlolsetandd y 6 s
Mail, Clutch, Topseos, Macleans and ArElsability Law were used tpopulate a lisof
organizationsvith head dfices located in Ontario upomhich to draw fromThe scope
of this study was limited to the geographical jurisdiction of Ontario, however the

intended audience for websites is not geographically restricted. Wehsiydse
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designed to interact with pe@pall over the world, not just those in Ontario. Further,

there is a contrast between the Lazar et al. study and this study in the jurisdictional
definition. While the Lazar et al. study focused on a general area around Baltimore, this
study will be focuseé on the Canadian province of Ontario. This is done to simplify
research into a jurisdiction that has uniform laws (AODA) governing website
accessibility. As mentioned earlier, the top organizatiofizinmadanay not have

localized bases in Ontario, andy organizations that have head offices in Ontario are
subject to AODA regulationgAccessibility for Ontarians with Disabilities Act, 2005)

As a result this study choseftocus a organizations with head offices Ontario.

2.1.4 AODA - Which organizations must comply:

As of January 1, 2014 all organizatiangntariowith 50 or more employees that
create new internet websites and web content on those sites must conform with WCAG
2.0 Level A(also known agriority oneguideline$. By January 1, 2021, all internet
websites and web content must conform with WCAG 2.0 Leve(pxfority level two
guidelines) other tharseveraludiccriteria guidelines. By 2021 all organizations in
Ontario will be expected to have websites thatcarapliant with the AODA regulations.
(Accessibility for Ontarians with Disabilities Act, 2008¢cording to the AODA
regulations, ay organization located in Ontario that has one or more employee(s) and
that also has other offis outside Ontario is required to comply with the AODAe
requirement for an office to be located in Ontéeiads to several interesting exceptions
to accessibility rules. Were a website may not bequired to beccessible because its
head office is at located in Ontario (or Canada) and its website was developed outside of

Canada (for noitCanadian users) but it operates a business inside Ontario. This would
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mean that several businesses that are being scrutinized sudbjeat to the AODA and
yet thesewebsites still effects thgopulationin Ontaria Having a locatiorbased
requirement for rules around internets services highlights the difficultiesgmnal
regulators.
2.1.5 WCAG Guidelines

The WCAG 1.0 were published in 1999 by the World Wide WebsGdium and
the WCAG 2.0 were published in November of 20083C Web Accessibility Initiative,
2005)The U.S. was the first country to incorporate these guidelines into legislation by
including these standards in the Americauith Disabilities Act(Termens, 2009¢anada
was among the other countries that incorporated these standards into its legislation, by
including thesestandard in the AODA in 2005By the time of the Ontario study, the
World Wide Web Consortium had updatedgtgdelines from version 1 ta 2
2.1.6 Reconciling differences between WCAG guidelines 1.0 and 2.0

Despite differences in timing, the comparidmiween both studies is still
relevant as it is possible to directly correl € AG 1 and 2 This study and.azar et ab s
study from 2003neasured website accessibility using WCAG guidelinesii 2008the
World Wide Web consortium updated its guidelines to WCAG 2.0. The 2.0 guidelines
represent the ¢ onsordbiaacesdbiity andiareralsadirecttyt andar
referenced i n Oaohangeegtite sueA@BaAevaludtibnefs
Ontario websitebased on WCAG 1.0 relevant now tNECAG 2.0 has come into
effect?

It is relevant for this study to test Ontario websitising the WCAG 1.8s the

standardor the following reasons: 1) WCAG 1.0 are guidelines that are accepted by

21



many countries and groups worldwide and represent a standard that is widely agreed
upon by policy experts, web developers and disability adeeca) Testing using the
same standard allows for a comparison of web accessibility bet#anoand U.S.
websiteqthat use WCAG 1.0 standards in the Section 508 guideliBg3pesting the

same guidelines over several years allows for some inferabhoes the progression of
web accessibility over timd) Researchhat addresses the comparabibfyVCAG 1.0

and 2.0finds a directcorrelationfrom 1 to 2.As will be discussed later, this makes it
possible to understand the levelaatcessibilityfor a website developed under WCAG 2.0
in the context of the WCAG 1.0 guidelines.

Despite theseeasonsthere exists several allenges to the validity of the
methodsused to operationalizéis study. In particular, Since WCAG 2.0 guidelines have
come intoeffect, Ontario websites may be striving to meet those standaddsot the
WCAG 1.0 Further web development practices have likely changed since the WCAG
standards were first introduced. This means that testing modern websites on previous
standards malmit the relevance of advice for future welevelopers and poliesnakers.
Ultimately the distance between WCAG 1.0 and 2.0 represents the limit for what
conclusions this studgan explain regardintpe accessibility of Ontario websites in the
modern contet.

Research by Termens et al. helps to reconcile the changes in WCAG 1.0 and 2.0.
For the purposes of this study, their most significant conclusion is that, the former
WCAG 1.0 criteria were retained as relevant categories in WCAGT2fmens, 2009)
They find thaWWCAG 2.0 is published wlit a great deal of supplementalycumentation

that make it far mre educational, less ambiguarsd more testable than WCAG 1.0.
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(Termens, 2009y hey recognizehe WCAG 1.0as being aligned witfour broader
principles of testing. That is, a guideline much Perceivable, Opable, Understandable
and RobustTermens et al. note that tiéCAG 2.0attempt to correct many of the
WCAG 1.0 testability flaws. In WCAG.0 many guidelinesere so ambigous that
functionally deficientwebsites were able to complyth the letter of the accessibility
standardsvhilst infringing its spirit.(Termens, 2009) his lack of specificity was listed
by Termens et al. as a potential explanation for slow progress in makingoedl
change on website accessibilily.the Lazar et al. study and in the discussion section of
this study, several WCAG 1.0 guidelines were disqualified for testing becauss¢hey
too amliguous for meaningful evaluatiofiermens et al. also provide an image that
demonstrates how WCAG 1.0 guidelines map to the WCAG 2.0 guidglkigsched in
Appendix D This map shows how would be possible to evalusae we bsi t eds | ev
aacessibility agains?WCAG 2.0 based on its WCAG 1.0 scor€leir analysigprovides
some certainty that the WCAG 1.0 guidelines used in the Lazar et al. study and in this
studyare still a relevant measure of website accessibility.
2.1.7 Sample &lection

This sudy followedL a z ar et al whersassemalinglbstdob | o gy
organizations from Canadigmublications. From these lists a sample was selected using
Lazar et a-hotedpririciplesfageall @wverll this sample represents a
profile of the nost signifcant organizations in Ontartbatfiti nt o each of Laza
categoriesAll of these organizations were required to have an office with an address in
Ontario, as they are then subject to the AOBAside the above principles, organizasion

were selected based on those that weted at theop innumberof employeesn
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Ontario and revenudccording to research conducted by @wford Internet Institute,

the websites for the federab@rnment of Canada (f)and TD Canada Trust (Pllare

in the top 25 most accessed sites in Can@kmnadian Broadcasting Corporation, 2013)
Amazon.comds Al exa web monit or')Rogal Baskr vi c e
of Canada, (20) the Canadian Broadcasting Corporati(24") and the University of

Toronto (48") among the 50 most accessed websites in Canada in(201&zon Alexa,

2017)(SeeAppendix Ffor the full Sample of Ontario Websites)

2.1.8 Description of Categories

Lazar et al. did noinclude an explanatioof how they created categories in the
original study. The only directional statement regarding thrgianizing of websites by
category was that they intended to have an
categor ys, 0 owhptlveriang the, @Al argest and most
Bal t i mo (Lazar & B:B.a2008)They relied ormagazins other publicationgor
determining which websites wetensideredhe largesand mostommonlyused. In
compilingtheir samplethey found that some categories had many websitéle some
had few. To balance this, websites with overlappmigs si ons and rol es we
r e mo v(leazhr JOB-D., 2003)so that theeamaining sites provided a more broad
analysis of the area. Although somewhat subjective, the same considerations were used in
compiling a sample of websites for this study. For additional clarity | have provided the

following broad descriptions and paraerstfor the categories in this study.
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Category

Description

Colleges and Universities

Colleges and Universities recognized through one of Universit
Canadads accreditation progr

Non-Profit Organizations

Organizations that are have taxempt orcharity status in
Ontario.

State and local Government
Organizations

-became

Municipal, Povincial, Federal
Organizations

In the Lazar et al. study this category was used to capture wel
run by the State of Maryland or jurisdictions within.

This study operationalized tiveconcept ofiGovernment
Organizations d i f f ewelssitestruh y,Fedaral, Provincial
or Municipal jurisdictios. While inherent differences in U.S. an
Canadian jurisdictions exist, the useFeideral, Provincial and
Municipal websites should capture the concept of Governmen
Organizationsand make for a more interesting comparisidme
evaluation of Canadian governmental websites is also impate
these are bodies responsiblederelopng accessibility rules in
Canada.

Information Technology Firms

Information technology firms are those companies that play a
significant role in media, telecom, internet or communications
industries.

Manufacturing Firms

Manufacturing firms includanycompany that uses components
or rav materials to make a finished good.

Private Firms

Firms include any feprofit incorporation. This category is not
exclusive to any particular
companies in this category seem to be chtseepresent sectors
of societythathad the largest and most frequently used websitg
thatwere not captured by the othetegoriesFor example, in the
Ontario study, Loblaws Companies was listed by the Globe ar
Mail as the largest employer in Ontario and as such was inclu
in this ategory.

Sports and Recreation

This category includes firms whose primary business activitieg
include sporting events.

Web Development/Web

A web development firm includes those whas&inbusiness

Design Firms activities arenriting markup and coding/Veb design firms main
business activities are the ascetic components of websites.
Health/ Health and Disability organizations include government

Disability Organizations

organizations, noprofits and forprofit firms. Websites in this
categoryprovide lealthrelated services or information.

Software Development Firms

Software development firms are those firms sdmmain business
activity is the creation and maintenance of programs or other
information used by computers.

Table 2 - Description of Categories
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2.1.9 Problems with Operationalization:

Researchn social scienceses concepts as toolssioplify, understand and
study real world phenomenoBome predictability can be added to social science models
through data analysifn data analysis, measures of validity help researchers to
understand the limitations of survey questions as they relate to rBalitgnother way
measures of validitgstablish whaa research methad capable of proving and what it is
not. The centratesearch question for this papenether Ontaridbased websites are
more or less accessible than those in the Baltiraora and if so why®@ne limitation of
using electronic evaluation software as the primary method to adkdessstral
guestionis alack of analysi®f Ontario websiteovertimeThi s st udi esd met h
provides snapshot of a potenttalrrent state of compliance btannot contextualize
whether this is improving or decliningccording to Hull et al. researdn website
accessibilityshould include a measure of performaneerdime as a common feature of
di sability is, #fnAi ncofas MHulle20@)yhisasflurtreerbi | i ty o
explained by MossaVhile a person with a developmental disépinay be able to
provide for their needs most days, fel evat
and i mpairment i s s ulRassac201bThls meanstthattwhilea r abi |
populatio® s naeedangmet atthe moment, this will likelychange over timd=or the
findings of this study, any conclusions will bebast a snapshot of the problem rather

than a reliablend contextualizedrtifact.
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2110 Lazar et al .d6s conclusions:
Lazar et al .dtheaceedsibildyyb0bomepageacress the Mid
Atlantic United StategBaltimore area)Their central research question was to determine
what accessibility problems exists for those homepagksir study found that 49 out of
50 Web sitetiadaccessibity violations according to both the WCAiority level 1
andthe U.S. Goven me nt 6 s Sheyaldcancludesl ¢h& with Some
modifications most ofthese sites could be made completely accesSihlsstudy
proposedo see ifthe websites in Qario have a similatevel of inaccessibility.
Furthermordheresultsof t hi s study wer e wexapider ed wi th
differences and speculate agptiential causes.

2.1.11 Ontario Study Research Methods

2.1.11.1 What is A-Prompt software?

This study useshe same web accessibility tool as Lazar et al. call&tompt
Web accessibty tools are softwar¢éhat aredesignedo help web authorisnprove the
accessibility of websiteg\-Promptis a free software made available through a
collaboration between thdaptive Technology Resource Centre at the University of
Toronto and the TRACE Center at the University of Wisconsin. These research centers
are dedicated to improving the accessibility and usability of information technologies by
people with disabilitiegUniversity of Toronto, 2012A-Promptfirst evaluates HTML
web pageto identfy barriers to accessibility fqeople with disabilitiethen provides a
report with recommended fixeEhe tool's evaluation and repair chedkissbased on
WCAG 1.0accessibility guidelines created and maintained by the Web Accessibility

Initiative of the World Wide Web ConsortiulA-Promp6 s we bsi t ehilel ai ms t

27



this tool was designet address the challenges faced by persons with tisshi
improving accessibility can alseiden the range of users who cartessa website.For
examplejncludingtext alternatives for all images allows peoplevigw-bandwidth
internet orless powerful devices to access content. WAtRromptis ableto identify
manylevels of violationsboth Lazar et al. and this study are pritlga@xamining

WCAG 1.0priority levelone violations.

2.1.11.2 Manual Checks:

Several violationsletected byA-Promptinvolve a degree of subjectivity and
therefore require manuahecks. The softwaées a ¢ ¢ o gyida indycatas that these
manual checks are reporteqagp ossi bl y causi ng €@Jnivemsitycessi bi
of Toronto, 2012)Manualchecksin the Ontario studyere performedby following
L a z ar nethodaogyo @msure consistent evaluatidnh e secti on of Laz:
study that addresses Manual Check is referencAgpendix C These guidelines also
cover the U.S. Section 508 guidelinasone of the components of Lazaraet . 6 s st udy
includedcomparingheseguidelines with te WCAG 1.0. An gamples of aviolation
that requires mantiahecks would b@.1,whether colour is used as toely

distinguishing feature of content on a website.

2.1.11.3 WCAG Priority Level O ne Violations not tested byA-Prompt software:

WCAG priority level oneguidelines 1.3, 11.4, and 14.1 are not tested-by
Prompt As discussed byazaretalt hese vi ol ations are not ea:

or Anoo but ar e i nt-cdevebpedinthiswaghey cdneadtbenes f or
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tested bythesf t war e 6 s ¢ h &TW, nortan they beecheakgdethrough a

subjectivemanual review.

21114 Det er mi ni ng keveld oflAecgssilglity 0 s

The romepages of 50 organizations from Ontario were examined tordeéer
their level of accessibility. The results of this study were compared to the findings from
Lazar et al . 6s st uRbYimooefareaBor &chhomepéggaage s i n t
notedhow many WCAG 1.Qriority level one guidelines were violated. These
homepagewerethen rated according to their levelaifcessibility baseddna z ar et al
scoring systenilhis study haspplied several additional levels of analysis that Lazar et
al. did notin order to explore potential causes of inaccessibilitys evaluation should
providevaluableinformation e homepage accessibility to wabvelopers, policymakers

andwebsite users.

2.1.11.5 Evaluating Homepage Accessibility

Lazar et alevaluatechhomepagé s | e v @ategory Accessibility
(# of Violations) Level

accessibility based on thmumber of WCAG 0 rules violated: Accessible

priority onerulesit violated. They did not rate 1 to 3 rule violated: Marginally
inaccessible

websites based on the total number of violations. ' 4 t0 6 rules violated:  Moderately
inaccessible

Their stated rational 7+ rules violated: Substantially p r
inaccessible

point of view, for those who are trying to update a Table 3 - Accessibility level of rules violated
Web site to rake it accessible, different guideline
violations are more challenging to fix rather than numerous instances of the same

gui del i n eLarar JoB-Da 2003)Tiey teason that it would be easier to fix 10
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instances of amage that was msing alternative text, thaniristance of 10 different
WCAG violations. From the user point of view, dealing with 10 different types WCAG
violations m@ns making 10 differergtdjustments in order to access the content of a
website. Thistudy retained this framework but also built upon it to create a more
comprehensivanalysisthat will be discussed later. S€able 3to view the scal¢hat
was used to apply gener al | a b edatsegoriedabela c c e s s
a website accordingn increasing degree of difficulty in both assing a site and
addressing itgiolations. The authors explain that the guidelines were not weighted
because different guidelines address different disabilities, and therefore determining
which guideline is more important is equivalent to determining which disability is more
important.(Lazar J. B:D., 2003)
2.2 Results
The results of this study show tive¢bsites in Ontario haveanaveralllower level

of accessibilitthanhomepagem the Baltimoreareastudied by Lazar et ah 2003 The
foll owing section will first folaters on this
sections will discussecondary research questi@mlanalyzes thesesultsfor potential
future investigation. In the final section, these results will be compared with Lazar et al.
to explore the uncovered differences. Tindingsof this study were organized intioe
following threecategories:

1. Number ofOntariowebsites in each of Lazaretabs accessi bil ity |

2. Number ofOntariohomepages that violatehch WCAG Priority onguideline;

and

3. Average number of violations per website categom@ntaria
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2.2.1 NumberofOntario Webs t es i n each of L a 2wl et

The magrity of website  # of Category Accessibility
Ontario (# of Violations) Level
homepagesvaluatedn websites
_ 0 0 rules violated: Accessible
Ontariowere rated to be,
. _ _ 33 1to 3 rules Marginally
AMarginally in violated: inaccessible
_ o 16 4 to 6 rules Moderately
With most violating letween 1 violated: inaccessible
o 1 7+ rules violated: ~ Substantially
3 WCAG friority level one inaccessible

_ Table 4 - Ontario Websites per Accessibility Level
rules. The following tables and

figures show the results of data collection and analysisle 4shows hownany Ontario
websites were scoraedto each ol a z ar  ecessitalitylevéksA qgaick-reference
description for eaciVCAG priority level one guidelineis provided in the tale below.

Further description of each WCA@iority level oneguideline is can be found

Appendix B
WCAG level Basic Description
one priority
1.1 Image missing text alternative
1.2 Provide redundant text links for actigerverside image map
1.4 Video/audio missing descriptive text
2.1 Hyperlinks only identified by colour / underline
4.1 Language chages not indicated
5.1 Headers not identified in data tables
5.2 Data table not identified
6.1 Style sheets missing image texts
6.2 Equivalents for dynamic contens provided when dynamic contentupdated
6.3 Website SCRIPT is missing
7.1 Flickering occurs
9.1 Image maps provided
12.1 Title each frame fordentification and navigation.

Table 5 - Quick ReferenceWCAG Priority Level 1
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Number of Homepages

222

Number of Ontario Homepageghat violated each WCAGPriority one

guideline

The most commonly violated WCAG 1Rbiority level oneguidelines was: 1.1

Providing a text equivalent for naaxt graphics. 49 out of 50 homepages weaagded

by A-Promptfor this violation.(See Table 6 below)
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2.2.3

Number of homepages which violated WCAG Guidelines

49

24

21 23
12
0 0 1 i 4 I I 0 0 0
~_ 0 =
11 12 14 21 41 51 52 61 62 63 71 91 121
WCAG Guidelines
Table 6 - Number of Violations per WCAG

Average number of violations per website categorin Ontario.

Table 7below displays the average number of accessibility violations per website

category for the WCAGriority level oneguidelines.The average number of violations

is on the yaxis, and the ten different categories are on thrix.

Average Number of Violations

WCAG Catagories vs Average Number of Violations
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Table 7 - Avg. Violations per Organization Category
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The category with the highest number of average violations accorcW @ £&G priority

level oneis Non-profit organizationswith an average of priority level oneviolations

The category with the lowest number of average violations is Colleges and Universities,
with 1.7.

2.2.4 Ontario Study Results

12 years after the introductiasf AODA rules that establish WCAG guidelines as
mandatory for all websites in Ontario, none of the 50 sites evalwatedccessible
according to WCAG pority level 1guidelines That 34% (17 out of 5@)f websites were
moderately inaccessible or worselicates that issues which first prompted the
introduction of this legislation haveot been completely addressed. A moreépth
analysis of thesfindings and a comparison witha z a r seidypravide sonsnsight
into potential causes of thesaues.

2.2.,5 Comparison with findings by Lazar et al.

The findings of the Ontario study were compared with the findings of the
Baltimorearea study by Lazaat al. Tke comparison showed that on aver@uyeario
websites are less accessible and have more adtigssiblations than those in the
Baltimorearea studyThe followingsedion isasideby-side comparison betwedéme
findings ofthese studied. at er secti ons wi | |relevanseddhes s e s
overallbody ofweb acessibility lteratureandalsorelate findings tesecondaryesearch
guestions. By following the same research methodddsgyazar et glthis analysis
provide a foundatioexploringdifferences between these two jurisdictiamsl potential

explanations of different levels afebsite accessibility.
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2.2.6 Comparison: Websites in eachotazar et al . 6s access
The Ontario study found more homepages to be moderately and substantiall
inaccessible than those in the Baltimore afedle 8compareshe number of Ontario

welsitesineaclo f L a z aaccessibility éeVels with thstudy of Baltimorearea

websites.
# of Ontario  # of Baltimore- Category Accessibility
websites area websites (# of Violations) Level
0 1 0O rules violated: Accessible
33 46 1 to 3 rules Marginally
violated: inaccessible
16 3 4 t0 6 rules Moderately
violated: inaccessible
1 0 7+ rules violated:  Substantially
inaccessible
Table 8- ComparisonofWebs t es in each of Lazwh et al . 6s Ac

The Lazar eal.6 study found that 92%#6 out of 50)f the assessed websites were
marginally inaccessiblé.azar et al. asserted thats is an encouragingnding because it

means tha& large portion of @b sites could he i r e ftfor awdessibilityevith a

limited effortas opposed t o ¢Lazarad.tBiD.n2aPoO3xn comparisog i t e . O
66% (33 out of 50) oOntario websites were found to be marginally inaccessible and

34% (16 out of 50)f websites were found to be modetgtinaccessible or worse. Lazar

et al suspect that websites in the latemge arenuch more likely to requiran entirely

new website to fix accessibility problentgurther they note thatvebsites with many

errors often cite the cost of fixing manyfdrent types of WCAG accessibility guidelines

as a barrier to implementatiofi.azar J. B-D., 2003)

2.2.7 Comparison: Number of Homepages that violated each WCAQriority one

guideline.
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Across guidelines, more Ontario homepagesated WCAG priority level one
guidelines than homepages in the Baltimore arahle 9below visualizes the
differences in how many homepages violated a particular WCAG guideline in the Ontario

Study and the Baltimorarea study.

WCAG Guideline Violationsomparisons
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1.1 1.2 14 21 4.1 5.1 5.2 6.1 6.2 6.3 7.1 9.1 121
WCAG Piority
m Ontario study violations m Baltimore-area study violations

Table 9 -Lazar et al. Number of Homepages which violated WCAG Guidelines

Despite being conducted 16 years later, the Ontario study found 33 more WA
oneviolations than the Baltimorarea study. In the Ontario study, guidelines 2.1

(information conveyed with color is also available without color), and 6.1 (documents

may be read without style sheets) were violated by 13 and 11 more websites than the
Baltimorearea study. Guidelines 5.1 (data tables identify row and column headers), 5.2

(data tabkesuse markups fadata), and 6.2 (equivalents for dynamic content are updated
when the dynamic content changes), also co
violations. Table 10 shows the magnitude of difference in the findings of each study. The

only WCAG guideline in which Ontaridnad fewer homepage violatiotisan the

Baltimorearea by a significant margin was 7.1 (allow users to control flickering). As will
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be discussed later, there is evidence that this result can be credited to aafapion

technologiedy website developers since the Lazar et al. study took place.

WCAG Guideline Ontario study Baltimore-area Difference
violations study violations

1.1 49 49 0
1.2 0 1 -1
1.4 0 0 0
2.1 24 11 13
4.1 1 2 -1
5.1 7 0 7
5.2 4 0 4
6.1 21 10 11
6.2 12 3 9
6.3 23 25 -2
7.1 0 5 -5
9.1 0 1 -1
12.1 0 1 -1

141 108 33

Table 10-Degree of Difference between Ontario and Baltimore Study Findings

2.2.8 Comparison: Average number of volations per organization category
Figure 3 below displays comparison between the average number of accessibility

violations per website category for the WCAGority level oneguidelines.

Catagories Vs avergage number of violatioosmparison
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Table 11 - Comparison: Categories vs Avg. Number of Violations
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This comparison shows thiabmepages for Ontario Ndprofits Manufacturing
Firms and Sports/Recreation Firms significantly underperform compared to their
Baltimore-area counterparts. Where NBnofit organizationad the lowest average
violations in tle Lazar et al. study they have the highest average number of violations in
the Ontario studyAs shown in Table 12 belov@ntario Colleges/Universés and
Health/ Disability organizationsn averagéad fewer WCAG violationshan those in the

Baltimorearea.

Website Category Ontario study | Baltimore-area study Difference
Avg. violations Avg. violations
Colleges / Universities 1.7 & -1.3
Non-Profit 5 1.8 3.2
Organisations
Local/State 2.1 2.6 -0.5
(Federal, Provincial,
Municipal)
IT Firms 2.4 & -0.6
Manufacturing Firms 3.4 2 1.4
Private Firms 3.1 4.1 -1
Sports/Recreation 4 3 1
Firms
Web Development 2 2.8 -0.8
Firms
Health/Disability Firms 2.1 3.8 -1.7
Software Development 3.5 3 0.5
Firms
Mean 2.93 291

Table 12 - Comparison: Average number of Violations

2.2.9 Discussion
The second part of this studies primary research questionvagiseme
homepages are less accessible than othbkis section will explore the possible

explanations for the differences Ween the results of the Baltimeagea study and the
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Ontario studyThis includesdifferences in legilation, and differences in amount of time
organizations have been exposed to WCRG@Ilowing this, the secondary research
guestionsand other potentiabtors within the findingwill be addressed. Overall this
will provide amultifacetedanalysisof potential factors related Ontario homepage

accessibility.

2.2.9.1 Differences in Legislation

A potential factor involved in difference betwefmdingsof the Bdtimore and
Ontaio studiess the different ways WCAGra represented i@ a ¢ h  lagrislatiand A
analysis of differences between the representatid?M@AG standardsh Canada and the
U.S. legislatiorshows that these differences alonendbprovidea strong explanation for
thebetter compliance of Baltimore websites in 2003 than the Ontario websites from
2017.0nt ari ob6s primary web accandisthedU.Sl. thidisy
the federal Section 508 regulations. Both laws use tha®/€s a basis for legal
standards of website accessibilifynalysis show thab n t a AQDA &xplicitly
enshrinesll of the WCAG standards into lawvhile the U.S. legislatioform 2003only
enshrinesomeof the WCAG standards as laghccessibility for Ontarians with
Disabilities Act, 2005)Program, Accessed July 2010@spite Ontario havingore
fulsomelegal representation of WCAG standards, its websites were found to be less
compliantwith WCAG than those of the Baltimore study from 2008e following
section exploresiflerences irhow the WCAG weréncorporatedand eyressed in the
AODA and Section 508 as possible explanations forgkeltingweb accessibility

Scores.
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2.2.9.2 WCAGs represented inUnited States Section 508

In 2003, Section 508 requirdéldat U.S. websites conformith only someWCAG
priority one rulesWebsite accessibility rules are reference8éction 508 of the U.S.
Rehabilitation Act, the Workforce Investment Act of 1998 amctisn 255 of the
Communications Act. In most literature, including the Lazar et al. study, the Section 508
regulations are considered the primary web accessibility legislation in thé_dzar J.
B.-D., 2003)In 2017, the Uited States Access BoafdSAB) (United States Access
Board., 2018}id update the Section 508 standaasisund website accessibility
According tothe USARB the previousrules around website accessibility in Section 508
are less explicit thatWWCAG 2. Success Criterifor web accessibilityandas such
needed to be updated to refl.oitedStates of t he
Access Board., 2018he W3C initiativenotes that th&/CAG Succss Criteria are
written so as to bebjectively testabletechnology neutral, arapplicable to a wide range
of content types and format®/3C Web Accessibility Initiative, 2009)he Section 508
guidelines specifically outlinstandards focomputer hardware and software, websites,
multimedia such as video, phone systems, and cdpigro not cover all potential
website formats or features. As a result not all WCAG were incorporated into these laws
(United States Access Board., 2088e inAppendix Bt h e U &léBcomsparing the
WCAG 2.0 Success Criteria and the correspondaggirementsn the existing 508
StandardsThe USAB noteshat WCAG1.1, 1.2, 1.4, 2.1 and 4.1 aither directly
repesented or found to be AsubstThismeas!| | v e gL
that for the specific technology addressed in Section 508, the standards are the same as

those outlined in the WCAG guidelines. However\WW€AG 5.1, 5.2, 6.16.2, 6.3, 71,
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9.1, and 12.1, &tion 508 may have related content but it does not expleiftyess
those standards as laWhere organizations have a legal obligation to meet the standards
for WCAG guidelines 1.1, 1.2, 1.4, 2.1 and 4.1, this may help explain bettgliance

with those guidelines in the Baltimore study.

2.2.9.3 WCAGsSs represented in theAODA

The AODA explicitly references all of the WCAG 2.0 as the standards for website
accessibility in Ontario. This implementation is consistent wigiater Johan decisin
which requiredthe federalgovernment to update its standards to meetMGAG.

AODA sections 6 and 7 gives authority for the Minister to develop standards for the
purpose of website accessibilifaccessibility for Ontariansvith Disabilities Act, 2005)
The AODA establishes that in Ontari@llforganizations with 50 or more employees that
create new internet websites and web content on those sitesanfesm with WCAG

2. 0 L eveflanuvary b, 204he AODA does nateference each WCAG
individually, insteadthe policy on web accessibilities standards is that Ontario websites
mustmeet the established WCA@\ccessibility for Ontarians with Disabilities Act,
2005)Since Ontario has been ngithese sindards as its policy since 20@ntario
websites in this studgouldbe expected to have a high degree of compliance with the
WCAG standards. Howevdhis study foundhat on average the websites in the
Baltimore study were mercompliant wih WCAG than those in Ontario. This suggests
that the degree to which standards are represented in legislation does not provide a

sufficientexplanatioro f Ont ari oés | ower rate of compl.
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2.2.9.4 Differences inamount of time exposed toNVCAG

A

Section 508 lgislation was introduced in200.i t h Lazar et al . ds
place in 2003. AODA legislation came intffext in 2005while the Ontario study was
conducted in 2017. Despite Ontario organizations being legallyreelio conform with
WCAG for 10more yars, they were found to be on average less accessible than those in
the Baltimore aregAs noted, one motivating factor for Lazar et al. to conduct their study
which buil t upfiom208QuMadto seeaPnyéasof exposuke to web
accessibilly legislation haded to websites becoming more accessildhile not directly
addressing the factor of amount of time exposed to WCAIdw-up research from
Lazar et al. proposedtiat there may beralationship between the age of a website and its
level of accessibility. Ira studyfrom 2006,Lazar and Greenidge found that websites tend
to decline in accessibility over tim@_azar J. a., 2006)ccording to their research, new
versions of websites are oftan update to aexisting pageind not rebuilt from scratch.

In this process, previowscessibilityerrors areftennotaddressedLazar J. a., 2008j
websites in Ontario tended to be older than those in the Baltimore area, this cottd help
explain the lower level of accessibility despite longer exposure time. Regardless neither
differences in legislation nor differences in exposure soféciently explain the results

of the Ontario widy.

2.2.10 Factors Related to Website Accessibility Seondary research questions

This section examines potential factors related to homepage accessibility that can
be extrapol ated f r olssues taised dunng the liteaturs revied y 6 s
prompted additional research questions for this studgldivess. These questicad as

leads for potential factors related to levels of website accessibility.
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These questions were:

1. Are the findings of the Ontario study consistent with other research on website
accessibility?

2. Are government and web developezbsites more accessible than the average?

3. Are rural libraries less accessible than urban libraries?

4. Are French website more or less accessibility than English websites?

5. Is there a significardifferencein Web Accessibility between Federal, Provincial
and Municipal websites?

6. How do changes in technology impact the evaluation of Ontario websites?

7. What is he impact of WCAG violation 6.@Requirement for Javascript)?

2.2.10.1 Are the findings of the Ontario study consistent with other research on

website accessibity?

Previous research suggested that factors within a website design could have a
relationship to a websitebés overall l evel
showed that this research has at least surface level validity with the finding of th
previous work Specifically, relationships between variables in research from Thompson
et al. were also found in the Ontario stu@ifgompson et al. operationalized the variable
of overallaccessibility as theumber of references and links a webhbisto an
accessibility policy. Their study asked i whi ch i ndependent variab
predictors ofvebaccessibility® (Thompson T. C., 2013Jheyf ound t hat , nt he
of alt text with images and labeled ingiglds, @rhompson T. C., 2013yere the
strongest predictors of variance in having

(Thompson T. C., 2013 order to compare these finding#h the Ontaricstudy some
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mapping of variables was requiréiflhen mappedanalysis showed that relationships

between variables in the Ontario stwdgre consistentwith he Thompson et al
conclusion Specificaly, statistical analysis of the Ontastudy revealed thhawebsites

missing alternative text for images were more likely to have a link to an accessibility

policy.

Forconpar i son, Thwarpisaoml ed, adi.msl usi on of
and Al abeled input fields, 0 mgemissingnapped t o
alternative text) and 5.héaders not identified in data tablds)the study of Ontario
websitesadditional data wasollected to indicate whether a homepage had a listed
accessibility policy or a link to an accessibilitylipy. These vaables had enough
surface validitybe sufficiently similar for expliong whether there wasralationship
between these WCAG priority level one rules and the inclusion of an accessibility link in
the Ontario samplén order to explore the prediction powsrguidelines 1.1 and 5.1 on
links to accessibility policy, the dataset of findings from the Ontario study was
transferred to I BM0s SPSS software. I n thi
conformance to WCAG 1.1 and 5.1 were compared to an indicatdreiher or not a
homepage listed or linked to an accessibility polioya linear regressigfhWVCAG 1.1
was runasan independent variab{& = violation, O = indicating no violatior@gainsthe
dependent variable of whether a homepage had a listed iaditggolicy or a link to an
accessibility policy(1 = listed or linked, 0 = not listed or linked@his wasdoneto
determine if an image missing alternative texas a statistically significant predictor of
linking to an accessibility policyThe tesproduced amR squared of 2.4%ariance

explainedwith an ANOVA significance of @86. The Sandardized coefficient shows a
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0.155magnitude or anoderate positiveelationship(See table 13)

Coefficients®
Standardized
Unstandardized Coefficients Coeflicients 95.0% Confidence Interval for B
Madel B Std. Error Beta 1 Sig. Lower Bound | UpperBound
1 (Constant) 6.830E-018 503 .0oo 1.000 -1.010 1.010
1.1 551 A08 1585 1.085 283 -470 1572

a. Dependent Variable: AccessLIMNK

Table 13- Correlation between "image missing alternative text" and "link to accessibility policy"

A linear regressionsing WCAG 5.1as an independent variable vwseparately
run againstwwhether a homepage had a listed accessibility policy or a link to an
accessibility policyThe test produed an R squared of .8 % (less than 1%) variance
explained with an ANOVA significance of 0.533. The Standardized coefficient shews a

0.09 magnitude or a weak negativiatenship.(See table 14 below)

Coefficients®

Standardized

Unstandardized Coefficients Coeflicients 95.0% Confidence Interval for B

Model

B

Std. Error

Beta

5ig.

Lower Bound

Upper Bound

1 (Constant)
51

558
-130

077
206

-.090

.0o0
533

403
-.645

713
286

a. Dependent Variable: AccessLIMEK

Table 14 - Correlation between, "headers not identified in data table$ a n dinkfio accessibility
policy"

Further,a regression involag all measured WCAG priority level on@lations
revealed that 1.1 and 5.1 had the highest Beta values for explaining varianceheithin
dependat variable ofinking to an accessibility policylhis analysis shows that the
findings of the Thompson et al. study were consistent for the Ontario study. Specifically,
thatthe inclusion of alt text wi images and labeled input fields were bothstinengest
predictors of variance in having an accessibility link on a webpdige compared to the
other variablesinterestingly an exclusionof alt text wth images positively predicted a
moderate amount of variance in whether a site linked to accegsibvitile exclusion of
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labeled input fields negatively predicted this variance. This means that for this sample,
websites missing alternative text for images were more likeyave a link on
accessibility, vnile homepages nsgg labeled input fields wetesslikely to have a link
on accessibility. Due to a high F value and small sample size (50 total), these results are
not considered to be statistically significant, and this relationship is not considered
generalizable to a larger populatidtis finding is further limited by the surface validity
of variable mapping and other potential factors not explored in the comparison of each
studi es 6 filetnidisan mteresting resultiie aboveanalysis provides
limited explanation of potentialfacor s r el at ed t accessibimye bsi t ed s
2.2.11 Are government and web developer websigamore accessible than the
average?

Homepages ihazaretabs st udy weby @gamzatiorebgoause z e d
different sectors of societyay have different expéationsregardng theiradoption of
web accessibility guidelines. For example, one might expect government or health
websitestoactaf | e g derasnd hav e relaiely ndrecascessiliiesas thea r e
bodies than enacted these guidelirfeazar J. B:D., 2003)Similarly, one may expect
software development firms and web development firms to have a relatively greater
expertise in website development and as altréswve fewer WCAG violationgLazar J.
B.-D., 2003)In the Ontario studythese expeations prove to be accurate for
government, healtand web development websites. Whilghe Baltimorearea study
these expectations are correct for government and web development websites. For t
remaining categories of websitgbe average number of violations for these websites is

at or above the average folakbsites that were assessed. (See Table 15)
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Website Category Ontario study Baltimore-area
average study average
violations violations
Local/State 2.1 2.6
(Federal, Provincial, Municipal)

Health/Disability Firms 2.1 3.8
Average for all websites 2.93 291
Web Development Firms 2 2.8

Software Development Firms 3.5 3

Average for all websites 2.93 291

Table 157 Specific Categories vs. the Average Number of Violations

Forbothstudies Software Development Firms had an abaverage number of
violations. While no academic evidence could be found that explains this firding
conversation withwebsiteaccessibility consultar@avid MacDonaldrovided one
potential explanatiorMacDonaldexplainedthatfor Software Firmstheir homepage
often acted as a resume for potential clievitech tended to favor visual appeal over
accessibility (Macdonald, November 18, 2017. 3i13@:00 pm)While not conclusive,
MacDonaldasserted that this was part of a larger trend where many websites are
changing their format to account for Smartphone browsing.
2.2.12 Comparison between urban and rural Ibrary website accessibility

In work by Rosenau, it was found that rural communities suffered
disproportionate access to services for persons with disabi{Resenau, 201dHrom
this premise it could bassumed that rurakganizationgnayhave lessaccessible
websites than urban organizatiomthe sampling of websites, Ontario libraries in rural
and urban communities were selected in order to test this fiadiagactor in website
accessibility Librarieswerespecifially selectedas public institutionsvith the

expectation that their services should be accessible to all members of the community.
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(Toronto Public Library, Accessed 201EYaluations of theuralBur ke 6s Fal |l s Li

and theurbanToronto library were consistent with this assumpt{@ee Table 16)

Burkeds Falls Toronto
Public Library Public Library
# of WCAG priority one violations 3 1
Average for all websites 2.93

Table 16 - Comparison of Rural and Urban Library Homepages
The Toronto Public Library serves the | arg
Falls Library services a population of 967 people with a population density of 309.9
fitting the definition of a rural village in Canad&tatistics Canada, 2011)az ar et al
methodology allows for discretion in the selection of websites so long as the websites

were selected from ranked lists that indicate a significant level of influence on society.

(Lazar J. BD., 2003) In thiS, the selection of The Library will remain closed until

all repairs have been completed.

library websites allows for a deeper dive into the. |, . sorry for the inconvenience

. . I . this delay may have caused.
principles of website accessibility while not
For further information you can:

significantly biasing the results of the overall emall: burksfalls|ibrary@gmall.com
Phone: 705-382-3138

studyThe Bur keds Ftelfaledonl

Figure 1 - Burke's Falls Library image -

criteria 6.1 for not having a text description of aly ovember 22nd 2017

image that would not be available when style sheets are turned off. This is important
because several accessibility devjsegh as screen reademry on textequivalents of
images in ordr to describe the features of a website to persons who are blind or vision
impaired. In this caséhe violation was the abovmage, which indicates that the library
will be closed until repairs have been compleldte message on this image would not
bedetected by a text reader ahdstinformation was not available anywhere else on the

website. This is one exampdé the significance of a WCAG priorityne violation, where

47



a persorwho could not view this imageauld nothave received this informatiand
would not know that the library was closed, why it was closed, how long it was closed, or
who to contract for more information. With regard to differences between urban and rural
website accessibility, it is unclear if this problem was a result afdheerns raised in
previous researchy RosenauMore analysis would need to be done to see if violations
wer e a faekofudsdurces,ffundinorexpé s i n web devel opment
t he Bur keos(Rdsaau,REO)LI br ar y.
2.2.13 Are French websitesmore or less accessibility than Englislvebsites?

The onlysampledwvebsite whichuses Fench as the primary language came from
La Cit® Col | ®psitexconemined 4 tgpesdi WCBBiarity aneviolations.
The oher 49 English sites on average contaip&bf priority oneviolations Although it
is impossible to generalize, in this one example it appearththaa Cité website is less
accessible when compared to the average of English welbsitee. Canadiacontext,
more research should be conducted that explores factors related to the primary language
of websitesThe University of Ottawa, CBC Radio and Ontario.ca were the only websites
to have an equal presence of both English and French on their homé&pgaésantly,
all of these pages passed criteria 4.1 where changes in the primary language must be
indicated in the HTML code of an image or object description. This lets the reader know
that the primary language of an image is French before the Freachmdion is provided

or the primary language is English before an Emgtlescription is provided. These
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bilingual websites wergoodanecdotaexample of homepages witBuccessful
compliance to WCAG priority level orguidelines.

2.2.14 s there a significart differencein Web Accessibility between Federal,
Provincial and Municipal websites?

Lazar et al . 0s WS websites dtthederal tevel far x a mi n e
compliance with WCAG. In the Canadian context, both the Federal and Provincial
governments havissued legislation which requires compliance with WCkGhe
sampling for the Ontario study, homepages for the federal and provincial governments as

well as the city of Ottawa were selected.

Federal Provincial Municipal
(Canada.ca) | (Ontario.ca) | (Ottawa.ca)
# of WCAG priority one violations 2 1 5
Average for all websites 2.93

Table 17- Comparison of Federal, Provincial and Municipal Homepages

The homepage for Ontario proved to be the most compliant amelogjtes representy
each level of government. Interestingly, out of all 50 organizations, Ontario.ca was the
only homepage that did not violate WCAG 1.1 (image missing alternative\éxile no
website was perfectly compliant, the Ontario homepage was also 1 of 10dample
websites that only violated 1 WCAG priority level one rule. Overall, this suggests that the
Ontariog o v e r nwebsitet cAndbe made compliant with relatively less work than the
Federal and Municipal webpages.
2.2.15 How do changes in technology impact the eltation of Ontario websites?

One finding in the Ontario studyods dat a
of changing technology from the time of the Baltimore area stadize Baltimorearea
study, 5 websites violated guideline aridin the Ontaio study,no websiteviolated

guideline 7.1 Research and advice from a professional web developer suggest that this
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finding is evidence of theveb developmenhdustryd adoption of this guideline.
Flickering is caused when objects on a website flststter or blink.(W3C Web
Accessibility Initiative, 2005Y his can cause disruptions for users with certain
di sabilities, such as epilepsy or a sensit
testing of guideline 7.1 sed that:

w Content on the Web pages should not cause any ondtickening; and

w Certain elements on a Web page (e.g., scripts, applets, movies, animated gifs, etc.)

may cause ocreen flickering(Lazar J. B-D., 2003)
In marual testing, all websites passgdideline 7.1 Flicker should be avoidéd order to
reconcile this finding, | contacted David MacDonald who is a professional website
accessibility consultant in Ontarioe. His o
exi stent probl em i (Macdondlea Navemier 18s2D17.6830d e s i g n .
4:00 pm)Sincethe WCAGDgui del i nes were developed, “ we
have progressed and most would not create the conditionsdiakiflickering on
websit e (Maddpnald, Nowember 18, 2017. 3:3@:00 pm)In comparison, 5 out
of 50 websites that Lazar et al. studied failed on guideline 7.1 in 2003. While more
research could bairected athisfi ndi n g, MacDonal d’s opinion ¢
explanation for the perfect compliance rate of all webgitélse Ontario study
2.2.16 What is the impact of WCAG violation 6.3. (Requirement for Javascript)?
Unlike most other WCAG priority level guidelines violation of 6.3Ensure that

pages are usable when scripts, applets, or other programmatic objects are turned off or
not supported.can mean that no users are able to access website cOma6t\Web

Accessibility Initiative, 2005) Research suggests JavaScript ispfogramming
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languagedhat ismost often used for enhancing webpage interactivity and functionality.
(Yue, 2009)Somedebate exists with the web developerommunity on whethesr not
the requiremenfior websites to havé&avascripenabled isignificant barrier to
accessibilityIf the vast mgority of internet users browseith Javascript enabled,
WCAG 6.3 relevant to the evaluation ofvabsité accessibility?
42% of Ontario bmepages violated WCAG 6.Brsure that pages are usable
when scripts, applets, or other programmatic objects are turned off or not supported.) In
this study, these websites were considered less accessible because they were less usable
when Javascript watisabledReliable data on the percentage of internet users that
browse with Javascript disabled is difficult to filktcording to the developers of the
web accessibility testing software WebAIM, Javascript effects accessibility in four areas:
Website naigation, Hidden content, User control, and Lack of user control over
automated content chang@a/ebAIM, 2010)Somesourcesuggesthat a requirement
for Javascripeffects a relatively smalpercentagef internet users. Aceding toa blog
post bythen Chief Operating Officer of Yahodkerry Yang their web analytics team
calculate that only 1.4% of internet users in the European Union and 3.05¥#rsfin
the U.S. browse with Javascript disabledwever their sources fdris data were
unavailable(Yang, 2006)In his post, Yangotesthat requiring JavaScrigb view a
websitewill definitely limit number of potential users. Howevere post ul ates t h
majority of users you wand use yar sitewill have JavaScript enabledfrang, 2006)
Further he notes thatsersthatdo not have Javascript enabled are likely using corporate

or workplace computergYang, 2006)
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Another Yahoo! blg postplaces theatio of users who browse with Javascript
disabled atamuchdpihn er f i gur e. A cesearchdrorm2§06,t1@% of a h oo 0 s
internet users in the U.S. browse without Javascript englRestl, 2010)n the Onario
ssudy, Bell Me di a a nwkere Oadxamplesof welsitesthaneo me p a g e
notusablevi t hout Javascript enabled. When Javas
webpage, a blank screen appeared with nbleisontent. For Ontario.ca, an ingag
appeared in both English and French that Javascript was required to view this site. In the
case of Ontario.ca, a user would be able to understand why they could not view the
we b p age 0asthe image comtaingdext description of its contenf{SeeFigure 2)
However for Bell Mediano information on the website would be available if Javascript

is not turned on or available.

JavaScript is required to view this site

Ontario.ca needs JavaScript to function properly and provide you with a fast, stable experience.
Please enable JavaScript or check your browser's settings.

JavaScript est nécessaire pour ce site

Le site Ontario.ca exige JavaScript pour fonctionner comme il faut, avec rapidité et stabilité. Veuillez activer JavaScript ou vérifier
les paramétres de votre navigateur.

Figure 2 - Ontario.ca Image When Javascript is Disabled

Gibson and Schwerdtfeger conducted resefmciBM on accessibility barriers
created by Javascript. According to thehere are several reasons why a user might
browse websites without Javascript, including reducing data consumption and increasing
website download speeds§ibson, 2005)n addition, certain devices may require that
Javascript be disabled. For example Kindle snediders and screegrader devices often

require that websites have a rdavascript version in order to these devices to access and
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transmit the& content. (Gibson, 200550me disabled users have difficulty using a mouse
to manipulate websites and require that websites be accessible through keythpard
access(W3C Web Accessibility Initiave, 2005)At the time of the research in 2005

one sourc@oted that 50% of websites on the internet used Javag&r$oft, Inc.,,
2004)Regardless of the percentage of users that browse without Javascript enabled, all
sources agree that a website requiring Javascript will be inaccessible to some users. As
noted above, several devices that accommodate disabled users reculias asmmipt

versions of websites in order for users to access content. Taken together WCAG 6.3
seems to be strong measuref a webpagés level accessibility.

Overall the analysis of WCAG 6.3 is part of a larger argument as to the
effectiveness of the WCA@®\lthough WCAG 2.0 is a weltecognized standard, they are
not based on empirical resear(hermens, 2009) ermens research is a reminder that
web accessibility guidelines only address a portion of what makes a website accessible.
In the conclusion, the reaseffor conducting this research will be revisited. Aredere
research questions may hdalen short oladdressg issues in website accessibility

evaluationswill be explored.

3 Chapter: Conclusion

3.1 Conclusions on the Secondary Research Questions:

This study found thadespite a difference of 16 years between evalngfon
average Ontario websites are less accessible and have more accessibility violations than
those in the Baltimorarea studyThe time between these evaluations was found to not

sufficiently explain these finding. From thsgcondary research quesisexploredother

53



potential factors rel at e dheseexplaratensfound t e 6s |
thatsomeinterndl act or s were related to a websiteos
Several anecdotal finding afature pathways for researcteve identified.

While the above conclusioriscus on only a small sample of Ontario websites
t hi s s#8ntingsldo provide a foundation for similar research in other Canadian
provincesln particular,an updated evaluatiaf websiteusing WCAG 2.0 would help
to better assedmrriers to accessibility in Canadss noted by Termen§f WCA G 2. 0 i s
not tied to any specific technology and | e
(Termens, 2009 ur t her mor e egvallatDAdEtera fovebste extends to all
types of virtual communication amakeractive multimedia contenfTermens, 2009pne
area not considered by this study was the accessibility of web pages on mobile devices.
The W3Consortium indicates that technology development is increasingly moving
towards mobile, tablet and other nwaditional technology(World Wide Web
Consortium, Accessed September 2007@se types adevices shouldertainlybe
factored into future research on website accessibility.

This study also found thatanyissuesaround website accessibility lack academic
analysis Specifically debates on, whether or not accessibility guidelines are beneficial to
all users, whether tarnal website features are related to overall levels of accessibility,
trends in current and future website desaymjaccurate analysis of thatio of internet
users thabrowse withoutlavascript. The Ontario study did not address issues raised in
thereview of literature around implementatidfuture work should follovup on Braknik
et al . 6s snorgagcessibilityminingtishreguired both for industries and for

the public.(Brajnik, Testability and validity of \EAG 2.0: the expertise effect. , 2010)
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For example, in the Netherlantie government use@sNational Urgency i®gram to
supportmunicipalities in the procesd implementing accessibility guidelines.
(Velleman, 2015)mportantly, a unified approach across research on website
accessibilityis required advance this school of thoudiite value of research into

website accessibility is its ability to improve outcomesafbusers.
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Appendices

Appendix A - Research and SearciMethodology

1)

2)

3)

4)

5)

6)

Use of research librarians at key data stores
Databases includindPBLP, Google Scholar, ISI Proceedings, JSTOR Search,
Medline, Scopus, and Web of Science;
Foundational journal article on the subject of Web Accessil§figrmanto,
2010)
Google scholar searches for most cited kgicelated to the following topics of
(With a bias towards recency)

a. AODA reports

b. Website accessibilityand

c. W3C website accessibility standards
Carleton University library search&s available literature; and

Correspondenc@/ebsite Accessibility consultant.

For each dicle or report | analyzed trepproaches, limitations, and conclusiarisle

collectingcontent. | attempted tdentify methodological problems, and poiotit

research gaps

The objective of a review of literatuigto inform the readesf:

T
T
1

the major ackevements in the reviewed field;
the main areas of debate, and

the outstanding research questions.
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Appendix B - Web Content Accessibility Guidelines (WCAG)Priori ty

Level One

1.1 Provide a text equivalent for every no
element content). This includes images, graphical representations of text (including

symbols), image map regions, animations (e.g., animated Gliptspnd

programmatic objects, ASCII art, frames, scripts, images used as list bullets, spacers,
graphical buttons, sounds (played with or without user interaction),

standalone audio files, audio tracks of video, and video.

1.2 Provide redundant texhks for each active region of a sersgale image map.

1.3 Until user agents can automatically read aloud the text equivalent of a visual track,
provide an auditory description of the important information of the visual track of a
multimedia presentation.

1.4 For any timéased multimedia presentation (e.g., a movie or animation), synchronize
equivalent alternatives (e.g., captions or auditory descriptions ofthe visual track) with the
presentation.

2.1 Ensure that all information conveyed with coloris®available without color, for
example from context or markup.

4.1 Clearly identify changes in the natur a
equivalents (e.g.,
captions).

5.1 For data tables identify row and column headers.

5.2 For data tabtethat have two or more logical levels of row or column headers, use
markup to associate data cells and header cells.

And if you use framedriority ong

6.1 Organize documents so they may be read without style sheets. For example, when an
HTML documents rendered without associated style sheets, the document must still be
readable.

6.2 Ensure that equivalents for dynamic content are updated when the dynamic content
changes.

6.3 Ensure that pages are usable when scripts, applets, or other prograrhjeetiscare
turned off or not supported. If this is not possible, provide equivalent information on an
alternative accessible page. And if you use multime@imgity ong
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7.1 Until user agents allow users to control flickering, avoid causing screleer fli

9.1 Provide clienside image maps instead of serverside image maps except where the
regions cannot be defined with an available geometric shape.

And if you use tablesR{iority ong

11.4 If, after best efforts, you cannot create an accessibée payyide a link to an

alternative page that uses W3C technologies, is accessible, has equivalent information (or
functionality), and is updated as often as the inaccessible (original) page.

12.1 Title each frame to facilitate frame identification andgetion. And if you use

applets and scripts

(Priority ong

14.1 Use the clearest and simplest | anguag
use images and image mapsi¢rity ong

(from: http//www.w3.ord TR/'WCAG1Qfull-checklist.html)

AppendixC-Lazar et al . 6s Guiltkeksforo Manual
WCAG Priority Level O ne Guidelines

WCAG Guideline 2.Jprohibits the use of color as the sotethod for indicating
information on aVeb page. Thereforgje checked each pageensure that all
informationexpressed through the usecofor is also available without coldFhe
rationale behid the need for manual checkghst when colors are usedthe sole
method for identifyingscreen elements oontrols, persons who are coldind as well as
those ople who are blind or have lovision may find the Webame unusable. This
provisiondoes not prohibit the use oblor to enhance identificatiasf important
featureslt does, however, require thedme other method of idefitation, such as tex
labels,becombined with the use of coldNCAG 6.1 and SectioB08 (d) deal with style
sheetghat require testinglhe software tools may flag apage that includes style se

as a possible accessibilppyoblem. However, two tools A-Promptand IrFocus
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T interpret this diférently. For instancé\-Promptflags as inaccessible any sitinat

have an associated stybeet. In contrast, INFosuloes not flag as inaccessibley sites
that have style sets. Therefore, this guidelinequired a manuaheck. The researchers
compareckach site with the assotea style sheet disabled to thiee with the style shet
enabled. Although the layouatight look different, as long dee same content,
information,and links were redable and apparent on thegpathis was not flagged as an
accesibility problem. Accessibilityproblems werdlagged when the content and/or
functionality of a site wagnavailable or unreadable (fmstance, when disabling a style

sheet caused all the foregroueet and bacgrourd color to become the saroelor).

Another manual checls irequired when a page contatlaa and/or layout téds
because it is possible thatmay not linearize pragrly. Paragraphs (g) and (h)tbe
Section 508 standards requihat tables be codextcordingo the rules for develapg
tables of the markulanguage used. It is necasgto check the page to ensthat it can
be read in a linear $hion, as this is how assistive technologergderthem. Standards
that define theroper usage of tadés are being currently developdtds possible to see
what a page loks like with tables linearizeddly s el ecit hegrthedfiprevi e
from the Preview menu ban iinFocus. A tester can lookthie content to see if it rkas

sense when read frotop tobottom.

All of the tablesused in the homepages that eteecked used layoudlhlles and no
data tables. Whiléhere are clear ntieods for providing appropriatabeling on the dat

tables (using <TH> tags), tlyziidelines are not soedr for layait tables. While itvould
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be ideal to elimiate the use of table structuffes page layout [9] athuse table structures

only for presenting data, this goal is years away.

Data tables aresed so frequently foNeb page layout that we beliethee current
goal should b to provide useful informatiaio the user on how thable is being used
for layout. While the HTML 4.01 standards provide methodsafoeling tables useir
layout (such as <captionxsummary>, <abbr>gnd <axis> [9]), unfortunatelgurrent
browsers do notupport these methods [8]. After vigoradsbate, we feltiat it would be
unreasonable texpectWeb designers to aude tags that are incomplianith a
majority of bravsers, and therefore we decideat to mark as inaccessildées that used
tables for pagayout. Requirements foParagraph (c) under Section 5§ddelines are
the same as W3C Guideline 2.1 (CaBireck), and Paragraph (d) for Section 508 is the
same a$V3C Guideline 6.1 (Usage &ttyle Sheets), so these mancladck results are

the same.

WCAG Priority level onemanual checks generated
by A-Prompt
w Guideline 2.1 Color usage (do not use color algh#)
w Guideline 4.1 Language changes not indicd&d
w Guideline 6.1 Style sheets require tes{ihg)
w Guideline 6.2 &xt equivalents require updati(ig)
w Guideline 6.3 Programmatic objects require testthg)

w Guideline 7.1 Flicker should be avoidgx)
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Guideline 2.1 Color usage (do not use color alone)

w Make sure that color alone is not used to convey information., Tdrusistance,
data should be presented not only in a cotwted pie chart but also in a data
table. Differences in items should not be identified using color alone.

w Ensure that the only factor that differentiates a hyperlink from normal text is not
thecolor.

w We haveconsidered those hyperlinks inaccessible for which the underlining
appears only on nuseOver

w Avoid background colors and images that make it hard to differentiate between

them and the text.

Guideline 4.1 Language changes not indicated
w All words not in the primary language of the document should be identified.
Example: Aln Luis Bunuel 6s 1967 (takmniB
from A-Promptonline help).
w Changes should be indicated in the language through HTML markup. To solve
the previous example, the HTML markup w

1967 flm<S P AN | a>nfigB=efi fl reo </SRAN] theusturining . ..

Guideline 6.1 Style sheets require testing
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w Make sure that documents are fully accessible even if dtglets are disabled or
not supported by certain browsers.

w Provide text equivalents for all images and text generated by style sheets.

w If using a border as a visual means of indicating a structure, make sure that a

nonvisual means is also used to convey #iiucture.

Guideline 6.2 Text equivalents require updating Ads and Program objects)
w Whenever dynamic content is updated, Web content developers must also update
all text equivalents.
w For all programmatic objects (e.g., applets, scripts, etc.), agextalent must be
displayed if the programmatic object cannot be viewed. The text equivalent must

be updated each time the programmatic object is changed.

Guideline 6.3 Programmatic objects require testing

w Web documents must be fully accessible and esabken programmatic objects
are disabled. The programmatic objects should be removed from the page to
verify that it is still usable.

w To ensure that information remains available when scripts, applets, and other
programmatic objects are disabled or notgufed, accessible alternatives or
links to textbased pages with equivalent content should be provided.

w If a page is not accessible without functional scripts, a text equivalent using the

NOSCRIPT element must be provided.
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Guideline 7.1 Flicker should beavoided

w Content on the Web pages should not cause any onscreen flickering.

w Certain elements on a Web page (e.qg., scripts, applets, movies, animated gifs, etc.)

may cause ocreen flickering.

Appendix DT United States Accessibility Board:WCAG 2.0 Guiddines

and Section 508 differences:

Proposed
(WCAG 2.0 Existing 508
Success Criterig| Corresponding What would
[Level]) Provision Summary Change Comment
Provides for text alternativey
of images and other netext
1.1.1 Nontext conten, including user
Content [A] 1194.22(a) interface components
Provides that prerecorded
audio is availale in a visible
1.2.1 Prerecorde format and that silent Proposed standard provides
IAudio-only and animations are available in §Substantiallyjadditional detail for 8 common
Video-only [A]  [1194.22(a) audible format Equivalent [categories of notext content.

1.2.2 Captions
(Prerecorded) [A

1194.22(b) and
.24(c)

Provides for synchronized
captioning of prerecorded
lvideo and multimedia.

1.2.3 Audio
Description or
Media Alternative
(Prerecorded) [A

1194.22(b) and
24(d)

Provides for audio descriptid
of prerecorded video and
multimedia

1.2.4 Captions

1194.22(b) and

Provides for captioning of li\

(Live) [AA] .24(C) lvideo and multimedia

1.2.5 Audio

Description

(Prerecorded) [1194.22(b) and |Provides for audio descriptid
[AA] .24(d) of live video and multimedial

Substantially
Equivalent

Proposed staradd distinguishes
between live and prerecorded meq

1.3.1 Information
and Relationship
[A]

1194.22(e)
through (h)

Provides that information,
structure, and relationships
conveyed visually are
available to users of assistiy
technology

Provides that semantic
markup be used for heading
lists, emphasized or special
text, and tabular data,
including the association of
data cés with their headers

Substantially
Equivalent

Proposed standard is written broaq
and is technology neutral, wherea

existing standard is specific to

HTML image maps and data table

1.3.2 Meaningful

Sequence [A]

None

Provides for a reasonable a
logical reading ordemwhen

using assistive technology

New
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Proposed

(WCAG 2.0 Existing 508
Success Criterig| Corresponding What would
[Level]) Provision Summary Change Comment

1.3.3 Sensory

Provides that instructions ar|
not conveyed only through

Characteristics sound, shape, size, or visug

[A] None orientation New
Providesthat information ang

1.4.1 Use of 1194.21(i) and |prompts are not conveyed [Substantially

Color [A] .22(c) only through color Equivalent |No technical difference.
Provides that there is a way
stop, pause, mute, or adjust

1.4.2 Audio olume with audio that plays

Control [A] None automatically New
Provides for specified contrg
between foreground and

1.4.3 Contrast background of text and

(Minimum) [AA] [None images of text New

1.4.4 Resize Tex

Provides tor content that
remains readable and
functional when the font size

[AA] None is doubled New
Proposed standard provides detall
1.4.5 Images of Provides for the use of text, |[Substantiallyjftwo situations where images of tex
Text [AA] 1194.21(f) opposed to images of text [Equivalent |are permissible.
Proposed standard clarifies the
Provides ér functionality requirement by emphasizing the
2.1.1 Keyboard when using only the keyboalSubstantiallymethod of input, rather than the
[A] 1194.21(a) interface Equivalent [nature of the output.
Provides that the keyboh
2.1.2 No focus is not trapped when th
Keyboard Trap keyboard is used for
[A] None navigation New
Proposed standard provides
additional options to the single
approach specified in thexisting
provision (that
2.2.1 Timing Provides for flexible time  [Substantialljfand given sufficient time to indicat
IAdjustable [A] [1194.22(p) limits Equivalent mor e time is re

2.2.2 Pause, Sto
Hide [A]

1194.21(h)

Provides for user control ovi
moving, blinking, scrolling,
and information that update|
automatically

Subgantially
Equivalent

Proposed standard specifies optio
(pause, stop, hide, or control the
frequency) inst
at least one neanimated

presentation mo
when ani mati on
where it irexamges

data that is being updated in real
time).

2.3.1 Three
Flashes or Beloy
Threshold [A]

1194.21(k) and
22(j)

Provides that nothing flashe|
more than three times per
second, unless the flash is
\very small and does not
contain too much red

Substarially
Equivalent

Proposed standard takes into
consideration the size and hue of {
flash.

Proposed standard usée phrase

Provides for a skip navigatid “bl ocks of cont
2.4.1 Bypass link or other means to bypagSubstantialhff nst ead of j ust
Blocks [A] 1194.22(0) repetitive content Equivalent | i nks"”
2.4.2 Page Title Provides for descriptive andSubstantiallfProposed standard is for all types
[A] 1194.22(i) informative page titles Equivalent [content ingtad of just HTML frame
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Proposed

(WCAG 2.0 Existing 508
Success Criterig| Corresponding What would
[Level]) Provision Summary Change Comment
Provides for a keyboard
oriented navigation order thj
is reasonable and logical
Provides that links, form
elements, and other user
interface controls and
2.4.3 Focus Ords components have a reasong
[A] None and logical navigabn order |New
2.4.4 Link Provides that the purpose o]
Purpose (In any link is understandable
Context) [A] None from its text or context New
2.4.5 Multiple Provides for two or more
Ways [AA] None means to locate content  [New
2.4.6 Headings Provides that headings and
and Labés [AA] [None labels are descriptive New
Provides that the keyboard
focus is visually apparent Proposed standard uses the phrag
2.4.7 Focus when using the keyboard to[Substantiallyf'i ndi cat or i s vi
\Visible [AA] 1194.21(c) navigate Equivalent [* wedefinedors cr een i
Provides that the default
language of content is
3.1.1 Language |{ exposedto assistive
Page [A] None technology New
Provides that changes in
3.1.2 Language |{ language are exposed to
Parts [AA] None assistive technology New

3.2.1 On Focus
[Al

1194.21(1) and
.22(n)

Provides that user interface
components do not initiate &
change of context when
receiving focus

Provides that changing the
setting of user interface
components does not

Proposed standard is explicit inste|
of havirg the requirement implicit i
t hat “the form

using assistive technology to acce
the information, field elements, an
functionality required for completig

Identification [A]

.22(n)

text to the user

3.2.2 On Input  [1194.21(l) and Jautomatically cause a chan¢Substantialljand submission of the form,
[A] .22(n) of context Equivalent | ncl uding all d
Provides that repeated
navigational components
occur in the same relative
3.2.3 Consistent order each time they are
Navigation [AA] [None encountered New
3.2.4 Consistent Provides that components Proposed standard is for all types
Identification having the same functionalifSubstantialljcontent instead ofljs t “ b i t
[AA] 1194.21(e) are identified consistently |Equivalent | mages”
Provides that automatically Proposed standard is explicit inste
detected input errors are of having the requément implicit in
3.3.1 Error 1194.21(l) and |identified and described in t hat “the form

3.3.2 Labels or

1194.21(l) and

Provides for labels or
instructions when content

Substantially

using assistive technology to acce
the information, field elements, an
functionality required for completig
and submission of the form,

Instructians [A] |.22(n) requires user input Equivalent |i ncl uding al |l d
Provides that the system
makes suggestions for
correction when input errors

3.3.3 Error are automatically detected ¢

Suggestion [AA] [None suggestions aravailable New
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Proposed
(WCAG 2.0 Existing 508
Success Criterig| Corresponding What would
[Level]) Provision Summary Change Comment
Provides that when legal,
financial, or test data can b

3.3.4 Error changed or deleted the
Prevention changes or deletions can beg
(Legal, Financial reversed, verified, or

Data) [AA] None confirmed New

Providesthat significant
HTML/XHTML validation
and parsing errors in source
4.1.1 Parsing [A]None code are avoided New
Provides that sufficient
information (including

identity, operation, and statg Proposed standard uses the phras

about user interface “programmati cal
4.1.2 Name, Rol components is availabte  |Substantiallff nst ead of “ava
Value [A] 1194.21(d) assistive technology Equivalent t echnol ogy” .

Sourcehttps://www.accesboard.gov/quidelineandstandards/communicatioasnd

it/aboutthe-ict-refresh/background/comparistable of-wcag2to-existing508-standards

Appendix E - Thompson et al.Accessibility Ratings by Presence of
Accessibility policy.
From(Thompson T. C., 2013)

Research Question 4: Which independent variables are the best predictors of web and

PDF accessibility?

Overall,the webpages on the websites of institutions with an accessibility policy of
any type had higher overall accessibility ratings. Figure 1 shows the prevalence of
various accessibility features across the institutions, with nearly 80% overall
including HTML headings, down to about 3% including ARIA landmarks. The
specific features where having a policy may make a difference are: the inclusion of

alt text with images; labeled input fields; and especially, having an accessibility link
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on the home page. Havingalicy is negatively associated with having tagged

PDF. Once again, these effect sizes are small, due to the large amount of variance

within the two groups.

Figure 1. Accessibility ratings by presence of accessibility policy

80%
78%

72%

HTML headings

***Images have alt text 599

***Qverall accessibility 30%

Accessibility
Feature

***Labeled input fields 3%

*LANG attribute B Accessibility policy

***PDFs are tagged ¥ No accessibility policy

***Accessibility link on home
page
ARIA landmarks

5%

I g.% r T T T 1

i 0%  20%  40%  60%  80%  100%

Percentage of webpages with accessibility feature

Figure 2 shows the relatioriptbetween an accessibility policy and the level of
conversation about web and/or technol ogy
home page has an accessibility link, the overall level of conversation is much higher

than at institutions without an accdsbiy link on the home page, and higher yet

among institutions that also have an accessibility policy. Among institutions

without an accessibility link on the home page, institutions with an accessibility

policy average nearly 10 times the level of cosaéipon as those without an

accessibility policy.
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Appendix F i Sample of Ontario Websites

Category Total Organizations
Colleges and 6 1 University of Waterloowww.Uwaterloo.ca
Universities f Carleton Universitywww.carleton.ca
1 University of Ottawawww.uottawa.ca
1 University of Torontowww.utoronto.ca
1 University of Guelphwww.uoguelph.ca
1 La Cite Collegehttp://www.collegelacite.ca/
Non-Profit 4 9 Toronto District School Boardvww.tdsb.on.ca
Organizations f Peel District School Bard.www.peelschools.org
1 Hamilton Health Sciences Corporation.
www.hamiltonhealthsciences.ca
9 Cancer Care Ontarizéww.cancercare.on.ca
State and local 7 1 Canada Post Corporatiomww.canadapost.ca
Government T Bur keds Fal | swwihurksfallsliorarny.corb r a r
Organizations T Toronto Public Library.http://www.torontopubliclibrary.ca/
f Burkeods Fall s mipth Iniwe.butksfaiistivaary yam/
-became I Ontario Power Generation. WWW.0pg.com
o 71 City of Ottawa.www.ottawa.ca
Mun!C|p_aI, 9 Ontario Government.  www.onta_rio.ca
Provincial, I Federal Government of Canada.
Feder?" . https://www.canada.ca/en.html
Organizations
Information 5 1 The Woodbridge Company Limited (Thomson Reuter
Technology Corporation. )www.thomsonreuters.com
Firms 1 Rogers Communicationgww.rogers.com
1 Canadian Broadcasting Corporati@muw.cbc.radio _-canada.ca
I IBM CanadaLTD. www.ibm.ca
9 Bell Media. www.bellmedia.ca
Manufacturing| 5 1 Magna International Ingyww.magna.com
Firms 1 Ontario Solar Provider Group
9 https://solarprovidergroup.com/
1 THREEOFOUR http://www.conovey.com/
1 General Motors of Canada Limitegww.gmcanada.com
1 3M Canada Gmpanywww.3M.ca
Private Firms 7 1 Manulife. https://www.manulife.ca/
1 Loblaw Companiesyww.loblaw.ca
1 Onex Corpwww.onex.com
f Hudsonés Bay vwe.hhgeany .
1 Royal Bank of Canad&ww.rbc.com
i Canadian Tire Corporati on Limited. www.corp.canadiantire.ca
1 Toronto Dominion Bankwww.td.com
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http://www.uwaterloo.ca/
http://www.carleton.ca/
http://www.uottawa.ca/
http://www.utoronto.ca/
http://www.uoguelph.ca/
http://www.collegelacite.ca/
http://www.tdsb.on.ca/
http://www.peelschools.org/
http://www.hamiltonhealthsciences.ca/
http://www.cancercare.on.ca/
http://www.canadapost.ca/
http://www.burksfallslibrary.com/
http://www.torontopubliclibrary.ca/
http://www.burksfallslibrary.com/
http://www.opg.com/
http://www.ottawa.ca/
http://www.ontario.ca/
https://www.canada.ca/en.html
http://www.thomsonreuters.com/
http://www.rogers.com/
http://www.cbc.radio-canada.ca/
http://www.ibm.ca/
http://www.bellmedia.ca/
http://www.magna.com/
https://solarprovidergroup.com/
http://www.conovey.com/
http://www.gmcanada.com/
http://www.3m.ca/
https://www.manulife.ca/
http://www.loblaw.ca/
http://www.onex.com/
http://www.hbc.ca/
http://www.rbc.com/
http://www.corp.canadiantire.ca/
http://www.td.com/

Sports and 2 1 Maple Leafs Sports and Entertainmemivw.mlse.com
Recreation 1 Ottawa Senatorsittps://www.nhl.com/senators
Web 4 1 VJG Interactivehttps://www.vjginteractive.com/
Development/ My Planetwww.myplanet.com
Web Design 1 Kinex Media.www.kinexmedia.com
Firms f Arts and Science Digital Experience Design Inc.
https://artscience.ca/
Health/ 6 9 Extendicare Incwww.extendicare.com
Disability 1 Retirement Residences Real Estate Investment Trust.
Organizations www.reveraliving.com
1 TheOttawa Hospitalwww.ottawahospital.on.ca
1 Accessibility for Ontarians with Disabilities Actiww.aoda.ca
1 Ontario Ministry of Health and Longerm Care.
http://www.health.gov.on.ca/en/
1 Centre for Addiction and Mental Health.
http://www.camh.ca/en/hospital/Pages/home.aspx
Software 4 1 Ceriedian Carga Ltd.https://www.ceridian.ca/
Development 1 Digital Echidnahttps://www.echidna.ca/
Firms 1 Intelliware Software Developmerttttp://www.intelliwarecom/
1 Atomic Motion.www.atomicmotion.com
Total: 50
Source:

1. The Globe and Mail

http://www.globeinvestor.com/ses/top1000/tables/employers/2003/#chewy
2. Top Web Design Companies in Canaldi@ps://clutch.co/ca/webdesigners
3. Top Software Development Companies in Canada:
https://www.topseos.com/ca/begeb-developmentompaniesn-canada

4. Top universities and colleges in Ontario:
http://www.macleans.ca/education/unirankings/universinkings201 7

comprehensive/

5. Largest norprofits in Canadahttps://beta.theglobeandmail.com/repoint
business/rofmagazine/togl 00-non-profit-organizationgeqistereed

charities/article17298702/?ref=http://www.theglobeandmail.com&

6. Top Health/ Disability Organizationbkttp://www.archdisabilitylaw.ca/useful
links/disability-organizations
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http://www.mlse.com/
https://www.nhl.com/senators
https://www.vjginteractive.com/
http://www.myplanet.com/
http://www.kinexmedia.com/
https://artscience.ca/
http://www.extendicare.com/
http://www.reveraliving.com/
http://www.ottawahospital.on.ca/
http://www.aoda.ca/
http://www.health.gov.on.ca/en/
http://www.camh.ca/en/hospital/Pages/home.aspx
https://www.ceridian.ca/
https://www.echidna.ca/
http://www.intelliware.com/
http://www.atomicmotion.com/
http://www.globeinvestor.com/series/top1000/tables/employers/2003/#chewy
https://clutch.co/ca/web-designers
https://www.topseos.com/ca/best-web-development-companies-in-canada
http://www.macleans.ca/education/unirankings/university-rankings-2017-comprehensive/
http://www.macleans.ca/education/unirankings/university-rankings-2017-comprehensive/
https://beta.theglobeandmail.com/report-on-business/rob-magazine/top-100-non-profit-organizations-registered-charities/article17298702/?ref=http://www.theglobeandmail.com&
https://beta.theglobeandmail.com/report-on-business/rob-magazine/top-100-non-profit-organizations-registered-charities/article17298702/?ref=http://www.theglobeandmail.com&
https://beta.theglobeandmail.com/report-on-business/rob-magazine/top-100-non-profit-organizations-registered-charities/article17298702/?ref=http://www.theglobeandmail.com&
http://www.archdisabilitylaw.ca/useful-links/disability-organizations
http://www.archdisabilitylaw.ca/useful-links/disability-organizations
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