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Abstract —Markup languages are used to describe the content
published in the World Wide Web. Aim of this article is to
analyze hypertext markup language versions and ideify
possibilities of improvement accessibility for theveb information
systems with markup language elements appropriatepglication.
Analysis of the document structure is performed. Doument
structure and text description elements are seleate Selected
elements are practically evaluated with screen reaus. From the
evaluation results, it can be seen that markup langage
possibilities for accessibility improvement can bsignificant.
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|l. INTRODUCTION

Web information systems accessibility and technicklg
solutions accessibility in general, are often dipsessociated
with the people who have special needs. However,téhm
special needs are very broad, and with difficultidentify
boundaries. It is not easy to determine specialdaefr
program or person in a particular situation. To essc
information on the global network, various toole arsed. A
web browser is one of the main tools. Web browsejuies
descriptions of published information on the Wonide Web
and form appropriate graphical interpretation [1].

Developers of web resources often pay attention
achievement of the correct graphical interpretatiof
published information across various web browsdmyvever,
to a large part of the web information systems eonteaders

graphical representation is secondary, or evenimportant
feature.
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Fig. 1. Possible web information system contentdeesa

There are many readers who care about semantezaligct
description of information. These readers perfooncalled
descriptive browsing. As it can be seen from Fig. 1
descriptive browsing can be performed by two mgjaups.
One of the groups is users with the web browsirgistige
technologies, such as screen readers or voice esinérs.
And another major group is web browsing automaesdices,
such as various search engines. Information dagorip the
World Wide Web primarily is done with the help ofarkup
languages. Markup language is an approach for atingta
text in a way that is syntactically distinguishabiem that text
[1]. Markup languages can be divided in two categorThose
that have a pre-defined markup semantics, suchhas t
hypertext markup language, or HTML, and those Haate no
pre-defined markup semantics, such as extensiblkupa
language, or XML [1]. Markup language elements useally
merged together with the data that are markedsimgle data
stream. In development process of the web infoonati
systems, both kinds of markup languages are usedetrer,
dominant kind is markup languages with the preroafi
information marking semantics. This fact is related the
backbone language of the web content marking — HTML
HTML has been historically derived from the prewbu
dominant, standard generalized markup languagesGiviL

1.
BAim of this article is to analyze HTML versions
specifications and identify possibilities of impewent
accessibility for the web information systems witly and
their attribute appropriate application. To achidlie goal,
following tasks are brought forward:

1) Analyze HTML document structure;

2) Identify HTML versions elements and select tags and
attributes that can improve accessibility in thebwe
information systems;

3) Practically apply selected elements in the web
information system page;

4) Evaluate selected element interpretations with the
screen readers.

[I. WEB INFORMATION SYSTEM DOCUMENT STRUCTURE

From the logical view, web information system dmoeunt
can be structured in multiple layers.

Fig. 2 displays document layers, where layer name i
marked with bigger letters and layer content withaBer
letters. Document copy is a base layer. This lageludes
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data that are prepared for publishing in the Wavlide Web.
Layer can contain texts, pictures, diagrams andrathta.

Document copy
data for publishing

Document copy semantic
description
content semantic description elements
Document structure

structure semantic description
elements

HTML

Document presentation
style managament language elements

Document behavior
dynamic objects development language
elements

Fig. 2. Typical web information systems documenicitire

There are various versions of HTML specificatiofi$ie
latest of them are about HTML5 [5]. HTML was origlly
created with the idea of providing a way to shasiergific
documents. Because of this aim, HTML’s developenain
principle was to create set of elements for sirgaifmarking
of the documents. Set of base elements were dexaldfhese
elements allowed World Wide Web document developers
markup the structure, semantics and presentationthef
document [4].

With the release of each new specification, HTMLswa
revised and updated with new elements. Also it lcarseen,
that each new specification is cleaned up from elgsthat
allows to markup document presentation. When HTMQ14
version specification was approved, elements tHiwa
describing presentation of the document were not
recommended anymore. Instead CSS are brought forasr

DEVELOPMENTOFHTML SPECIFICATIONS

Document copy semantic description layer and doaamemain styling language. However, presentation elésetill

structure layer can be directly managed with thé hef

are supported, to ensure compatibility of olderwhoents with

HTML elements. These layers form description aboutew generations of web browsers [6] - [9].

documents structural design and meaning of puldisheta.
Document presentation layer can be also partly gechavith
the help of HTML. However, with the developmentHtf ML

and appearance of new specifications, practically
presentation elements are deprecated. Presentagen are
managed with the help of style management langyayeh
as Cascade Style sheets, or CSS [1], [3].

Document behavior layer include objects that ategrated
into document with some certain technology or paogming
language. It can include, for example, dynamic rsetreated
by JavaScript, Flash technology objects and othpes of
objects.

As there are various groups of users with the delsaf
various data interpretations, there was a needcéstain
documents that regulate markup language borderglantent

With an aim to improve order in the World Wide Web,
HTML specifications include recommendation that sag
separate the presentation layer of the document fte

adocument structure and semantics [4], [8]-[9].

Between the publications of HTML 4.01 and HTML 5.0
more than ten years has passed. Actually HTML 5.0
specification still is in the development stagehaligh basic
elements are already specified and supported by new
generation browsers [5]. To ensure semantics andtste in
the document, there has been introduced a seewfegits that
are already supported by new generation browsetscaald
be used to improve accessibility matters in the web
information systems.

IV. HTML DOCUMENT STRUCTUREDESCRIPTIONELEMENTS

meanings. So the markup languages specificationse we Wwhen performing identification of the document sttue

appearing to not allow chaos that once was happeminthe
World Wide Web. Back then web browsers such asrete

markup elements, it can be seen that the most wilgblied
are <div> and <table>. With an attributes, theggs tallow to

Explorer and Netscape Navigator were competing argkrform general structure description [5]. Howetkese tags

performing interpretation of wide spectrum of elense
Problem was that many elements got supported onoone
another web browser, for example, element thateitb text
to blink was only supported in Internet Exploref. [#hese
actions gave impact on accessibility matters. Ndy people
with web browsing assistive technologies or weloeated
services could meet often accessibility problentso ather
groups of users were unable to see web informatimtem
page in a meant to be interpretation [1], [4].

Paying attention to proper development of docunuepy
semantic description layer and document structayer| can
improve the accessibility of the web informatiorstgyns for
users who perform descriptive browsing.

To verify this claim, it is necessary to identifgcaevaluate
elements that are mentioned in HTML specificaticarsd
could be used in practice.

16

don't bring any semantics. User web browsing aesist
technologies, such as screen readers, cannot rietettpese

elements for structure description. These tagsgsan some

semantics only with the help of attributes and d\wers

appropriate naming of the elements [10]. Insteadthafse

elements, it would be necessary to consider usigg tvith

semantic meaning, such as <header> to describehpad of

the document.

A typical web document usually is structured inimikar
way. It contains information about the document desa
which usually includes, for example, data that dbscthe
content of the document. Also navigation menu duded.
Navigation menu usually holds key links to othegem of the
web information system. Document includes also bpdit.
This part usually is for publishing main informatidor the
visitor. After the body, usually follows footer. tgpical cases,
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footer holds information about copyrights, developentacts
and links to binding documents [5].

To apply this tag, it is necessary to include natf@n menu
code, for example HTML list between <nav> tags,hsas

For description development of these sections, noftdollowing example:

mistakenly <div> or <table> tag are used. For impraoent of
accessibility, there is a need to use appropriagemantic

elements. The <header> element can accurately ibescr

document head part. Starting with the HTML5 speation,
there is available <hgroup> tag that allows to gréweading
tags, such as <hl> to <h5>. Grouping allows formin
description of relation between headers. From #mspective
of accessibility, it does not allow users to gehfosed on
meaning of and relation between headings.

The application mechanism for <hgroup> tag can Ik
following example:

<header>
<hgroup>
<h1>Latvia University of Agriculture</h1>
<h2>Faculty of Information Technologies</h2>
</hgroup>
</header>

If the heading tags are used without <hgroup>,ethemo
relation defined between <h1> and <h2> tags. With hielp
of <hgroup> it is semantically told that headingathlty of
Information Technologies" is subordinate of headihgtvia
University of Agriculture".

Instead of <div> there is also a possibility to ysaticle>
tag. This tag allows describing individual sectimfishe page,
such as block of news, article or some other fofrdada. For
example, user assistive technologies could idemtidcks of
document body by using this tag.

Also, the navigation menu has special semantic $agce
the navigation menu is usually displayed on eadep# the
web information system, then, for example, screauers re-
read navigation menu each time user reload pageowe to
another page of the system [11].

In such cases, it is necessary to identify the gation
menu to allow users with assistive technologiestifle this
object and with a help of certain functions on, éxample,

screen readers, decide to read menu or jump ovemume

directly to information published in the <articlétock. Such
markup for navigation menu is possible with <naag.t

Document header
<header>, <hgroup>

Navigation menu, <nav>

Article, <article>

Avrticle,
<article>

Avrticle,
<article>

Document footer, <footer>

Fig. 3. Document structure markup with semantimelets
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<nav>
<ul>
<li><a href="">Main page</a></li>
<li><a href="">Faculties</a></li>
<li><a href="">Studies</a></li>
glul>
</nav>

Also for the markup of footer of the document, thés a
tag, such as <footer>. With the use of this tagscdptive
browsers, for example, web automated services, icdax
copyright information or other typical footer dgf4.

Fig. 3 shows possible document structure markupchvhi
includes meaning and can be more accessible fos wgeo
perform descriptive browsing.

V.HTML DOCUMENT TEXT DESCRIPTIONELEMENTS

HTML provides certain amount of elements that can b
used for document semantic description and arecttire
related to accessibility improvement. For this papgroup of
elements for marking up the HTML document text were
chosen.

There are several tags that can be used to improve
accessibility, but, same as structure descriptgs,talso text
description tags are often replaced by other,dessantic tags,
such as <span> or <font>. Main reason for this ¢eng is
web browsers visual interpretations or, to be morecise,
web layout engines renderings. For example, twizidint tag
visual interpretations on user screen can be idantibut
semantically they are different [5]. From the HTML
specifications, following text accessibility impmewent tags
can be brought forward [6] - [9]:
<abbr> tag that allows to describe abbreviations;
<acronym> tag that allows to describe acronyms;
<address> tag that allows to describe address, for
example, user contact information.
<blockquote> tag that allows to describe longer
quotes;
<cite> tag that allows to describe citations and
references;
<code> tag that allow to describe programming
language code;
<dfn> tag that allows to describe definitions;
<em> tag that allows to describe emphasis of part
from the text or word;
<kbd> tag that allows to describe user entered text
for example, commentary made by user;
<(g> tag that allows to describe short quotes;
<samp> tag that allows to describe examples made by
author;
<strong> tag that allows to describe strong emghasi

Each of these tags has their own semantics thabearsed
by assistive technologies and web browsers to preerthe
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document. However, the visual interpretations mageveb  VI. HTML DOCUMENT TEXT AND STRUCTUREDESCRIPTION
layout engines built into web browsers of thesenelets can ATTRIBUTES
be identical [12]. Small experiment can be cardetito prove From the HTML specifications there can be brought
mentioned fact. On two selected web browsers Mzillkoryard certain attributes that can be used inwoctjon with
Firefox 3.6 and Apple's Safari 5.0 execution of edniags previously mentioned tags for improvement of acbdity.

shows visual interpretation results summarizedahl@& 1. The key attributes for those tags are [6] - [9]:
TABLE |
TEXT DESCRIPTIONTAG VISUAL INTERPRETATIONS ON THEVEB BROWSERS e cite — attribute, which can be used to indicatetego
Tag Mozilla Firefox 3.6 Apple Safari 5.0 source for abbreviations and acronyms;

e title — attribute which can be used to define name
<abbr> unformatted text unformatted text the element. Usually in the visual interpretatidata
<acronym> unformatted text unformatted text that are placed in the title attribute are dispthge a
<address> italic text italic text tooltip for particular element. User's assistive

technologies can use this attribute for element
<blockquote> | unformatted text unformatted text . . e . . .. .
meaning identification purposes, with conditionthié
<cite> italic text italic text developer has been giving appropriate and
<code> Courier New font text|  Courier New font text informative titles;
<> italic toxt unformatted text o Qir — attribute, which can be u.sed to tell markup
— — interpreter how to read the described text. By défa
<em> italic text italic text all texts are red from left to right, however, tmgess
<kbd> Courier New font text |  Courier New font text certain languages, there is a need to change the
<q> unformatted text in unformatted text in direction of reading, from right to left, for exafap
apostrophes apostrophes for the Arabic language;
<samp> Courier New font text Courier New font text ¢ !ang . atF”bUte’ which can be used,t,o permit the
identification of a language for a specific areatod
<strong> bold text bold text text or word. It can be used in cases when a péatic
fragment of the text or word is placed in other
From the results included in Table 1, it can bensdleat language in contradistinction to main language of
from the point of visual interpretations it is npossible to published content. For example, screen readersl coul
identify semantics of elements. Web browsers im&tgiions adopt the marked text pronunciation to a specific
are similar, although with slight differences, fekample, language, so to improve the content accessibility.
definition tag interpretations. However, from tlesults, it can This attribute values are taken from the ISO 3166-1
be seen that web browsers use 3-4 visual stylingnfire than standard as a two-digit language codes [16].
ten elements. Often there are cases when develaper€SS
or other styling techniques to mark texts with elifnt VII. HTML TAG AND ATTRIBUTE EVALUATION
meanings, for example, some developers can usetiainark In order to evaluate the above mentioned tag amibute

foreign word in the article, or at the same timieeotdeveloper

e | ! _ - role for the web information system accessibilibgrtain
can use italic to mark up questions in a publisiméerviews,

HTML documents were developed. Documents include
etc. ] various combinations of tags and attributes. Fadwation of
However, for example, screen readers are not @afling  accessibility, specific user assistive technolach as screen
browser interpretations, quite the reverse, mostemoscreen yeaders were chosen. From the published data fi12],year
readers process the source code, reading the HTMpog one of the most used web browsers was Mozilla
descriptions [13], [14]. _ _ company developed Firefox with a tendency and ptiestis
Also, for example, certain services from Google pany {5 keep gaining popularity between web users. NeEirefox
are crawling around World Wide Web documents angas chosen as a web browser for this evaluation.
indexing the contents for its own needs, such as fo pyrng screen reader software review, it can ben ghat
improvement of their search engine. As an exammed® frequently used screen readers are Freedom Sientif
definition storage and retrieval service can be enWhile developed Job Access with Speech, or JAWS, NonVisua
companies, including Google, conceal their SerViC9esktop Access, or NVDA and GW Micro company prdduc
algorithms, it can be considered that, for examgédinition  \yindow Eyes [1], [5]. Selected screen readers viestalled
service use <dfn> tag as main basis for indexing thyng configured for performance on Window XP SP2atjey
definitions content. This claim can be also conédnby gystem with the Mozilla Firefox 3.5 web browser.ledeed

Google published request for web developers to avrthe  screen readers include JAWS 12, NVDA 2010.1 anddéin
accessibility of published documents, especiallyp@wform Eye 7.0.

implementation of semantic elements [15].

18
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Fig. 4. Evaluations of the document markup integdiens with the NVDA
screen reader

In order to evaluate screen reader interpretations,level
tests were performed. The first level include audformation
recording from the screen reader synthesized v@eeond
level includes reading published texts from theesorreader
built-in tools, such as NVDA Speech Viewer, seespah Fig.

4. For example, NVDA Speech Viewer transcript the

synthesized voice data. Second level evaluation regnbe
sufficient, because it cannot display, for examplejce
intonation. It can be used only as a support tggtiol. In the
Fig. 4 background, part clipping from the HTML dooent
with quote tag interpretation made by Mozilla Firefcan be
seen. In front of this clipping NVDA Speech Viewer
interpretation can be seen.

VIIl. RESULTS ANDDISCUSSION

From the HTML tag evaluations, following results
summaries were created.
footer g): { ] +
° article g): { ] +
5
€ nav > . .
©
'- e
hgroup N2 [ J [ ]
header g}: o [ ]
; ; ; ; >
cite title dir lang
Legend Attribute name
e .
} D Window eyes + Jsaws }
|
}LO NVDA ® HTML specification }

Fig. 5. HTML structure description tags (on vertiaais) and attributes (on
horizontal axis) interpretation results

Graph, seen in Fig. 5, shows HTML structure desiorip
tags and attributes interpretations, but graphn seeFig. 6,
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2010
Volume 44
shows HTML text description tags and attributes

interpretations with the screen readers.

As it is seen from the screen reader interpretatésults,
screen readers do support structure tags, excemSJAad
problems to interpret heading part elements, secthaader>.
Users with screen readers can identify the blockshe
HTML document and choose certain actions, for examp
jump over navigation menu.

HTML text description tag interpretation resultogh that
there is a lack of support for semantic text maglefements.

Even these elements are mentioned in specificgtion
screen readers lack to support such elements,daesx] cite,
code, dfn and others.

Tag name

dfn

code

cite

A
blockquote

address

S S S S e . S S 4

lang
Attribute name

>

Fig. 6. HTML text description tags (on vertical sixiand attributes (on
horizontal axis) interpretation results

Better support is for quotation elements, suchlaskiquote
and g. Also the emphasis and strong emphasis aposed.
Interpretation of these elements is made with aanation
change of synthesized voice by screen reading aoftw
Abbreviation and acronym tags can gain full suppaiy with
a composition with the title attribute. Otherwisgeen readers
cannot distinguish these elements from main text.

Most screen readers probably will support "titlétribute.
However, for example, for mentioned structure desion
elements, this attribute does not assist in the ninga
definition. Usually title attribute visually is ietpreted as a
tooltip for a particular text or object.
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Attribute "dir* has more impact on visual inter@géon of
description than meaning. Those screen readers hitreg
multiple language support, automatically can adjestding
direction from, for example, language defined bg tkang"
attribute. It may be the reason why none of thermemead
screen readers support this attribute.

Attribute "lang" value interpretation is supporteg JAWS
screen reader. With the help of this attributeesnrreader can
adjust the pronunciation for foreign words. For repée

possibilities is an important factor for improverhenf
accessibility in the web information systems.

Developers also have to consider that many usersusa
older versions of, for example, screen readerselr vowsers
that can lead to less or no support for new elesner@ntioned
first time only in HTML 5.0 specification.
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or users with other types of web browsing assistive

technologies. However, tendency and available rebea

shows that appropriate usage of the markup language
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Gatis Vitols, Irina Arhipova. Timekla informacijas sisemu pieejanibas iz\rteSana un uzlaboSana ar i@mju valodas iesgjam

lezimju valodas ir viens no pamadiiem tmekia informacijas sistmu izstadatajiem, kuru pielieto datu aprakstu veikSanai glain timekl. Globala timella
lietotaji lasa Sos aprakstus, intergrein veido atbilstoSus datu @tjumus. Tondr informacijas sistmu izstadataji, projekjot, biezi censas pakt korektu tikai
datu vizdli iecereto interpregjumu. Sida tendence krasi ietelkrmformacijas sistmu pieejartbu tiem lietosjiem, kam vizilais interpretjums ir sekundrs vai
pat nenommigs. Ir plaSs liet@ju klasts, kuri lieto datu semantisku aprakstu, kuruvekt ar vienu no gloila timela satura apraksta veidoSanas pamaitejez
valodim: hiperteksta i@mju valodu jeb HTML.

Si raksta narkis ir analizt hiperteksta igmju valodas versiju specifikijas un identifiét ieimju un to atrilitu pielieto$anas iesjas pieejanbas uzlabo$anai
timeKa informicijas sisémas.

Tiek analizta glotala timeka dokumenta strukta, sadalot to pa @jiem. Noteikta HTML loma &hu aprakstam. Analgiot HTML specifikacijas, tiek
izvirzitas dokumenta struktE§anas un teksta apraksta veidoSanas elementi,akatik/ pielietoti pieejanibas uzlaboSanai. Atlde elementi tiek praktiski
nowerteti ar lietogja atbalsta tehnofju: ekrana lastajiem. Analizjot ekiana lastaju JAWS 12, NVDA 2010.1 un Window Eyes 7.0 intetpjemu rezulsitus,
var seciat, ka § atbalsta tehnofgja sekmgi atpazst dokumenta struktas defigSanas elementus, témne tik prasigi Spgj interprett teksta apraksta
elementus. KopumHTML iesggjas datu aprakstu veik3air plasas, unas sgj uzlabot Imeka informicijas sisému pieejartbu. Ir nepiecieSams lietot HTML
strukiiru defireSanas nami ieklaujoSos elementusalan papildus izértst HTML iespgjas pieejarbas uzlaboSantimekia servisiem, piearam, infornacijas
mekktajiem.

I'atuc Butonc, Upuna Apxunosa. OueHka U yjaydileHHe J0CTyna k BeG-nundopManuoHHbIM cHCTeMaM, HCIOJIb3Ys1 BO3MO:KHOCTH SI3bIKA Pa3MeTKHU
SI3bIK pa3MEeTKH - OJMH W3 OCHOBHBIX HHCTPYMEHTOB BeO-pa3pabOTUMKOB HH(OPMALMOHHBIX CHCTEM, KOTOPBIC HCIIOJB3YIOT Ul BBIIOJHEHUS ONUCAHHUS
pecypcos World Wide Web.Ilonp30BaTenu r100anbHOM CETH YUTAIOT 9TH OIKCAHHS, HHTEPIPETHPYIOT U CO3/IAI0T COOTBETCTBYIOIIHE OTOOPAXKEHHUS TAHHBIX.
OpHako, MPOEKTUPYs, BEO-pa3pabOTUMKH MBITAIOTCS JOCTUTHYTH TOJIBKO BU3YalIbHO KOPEKTHOM MHTEPIPETAIMU JaHHBIX. JTa TCHACHLUS CYLICCTBEHHO BIIUSICT
Ha JIOCTYITHOCTb MH(MOPMALIMOHHBIX CUCTEM UTS TEX MOJIb30BATENCH, Y KOTOPBIX BU3yallbHOE HHTEPIPETALUS BTOPHYHA WITH IaXKe HeBaXkHA. ECTh MIMPOKMii KpyT
MOJIb30BaTENeH, KOTOPBIE MCIOJB3YIOT CEMAaHTHYECKOE ONMUCAHUE NAHHBIX. DTO OMHCAHWE MOXXHO OCYLICCTBISITH C OJHUM K3 OCHOBHBIX SI3BIKOB Pa3METKHU -
HTML.

Llens naHHO# cTaThM — aHaNU3 cneluduKanuy BepcuH si3bika HTML 1 nneHTnduKanis BO3MOKHOCTH NPUIOKEHUH Pa3METOK U HX aTpUOYTOB [UIsl YIydILCHHS
JIOCTYITHOCTH Be0O-HH(OPMALOHHBIX CHCTEM.

IpoanammsoBana ctpykrypa WWW-nokymenTa, paszaeneHaoro mo ciaosM. Onpenenena poars HTML g onmcanus cinoes. Ilpu ananuse cnenuduxamuun HTML
OBLIM ONpE/EeNCHBI dJIEMEHTHl Pa3pabOTKH Ul CTPYKTYPHUPOBAHHS JOKYMEHTa M OMHCAaHMs TekcTa. OTOOpaHHbBIC JJIEMEHTHI OBUIM OLICHEHBI Ha MPAKTHUKE C
HCIIONB30BAaHUEM TEXHOJOTHU IMOANEPKKU IMOJIB30BATEN, @ HMEHHO C IIOMOIIBIO CUMTHIBATENs dKpaHa. [IpoaHann3upoBaB pe3ysbTaThl MHTEPIPETUPOBAHUS
cunthBareneit sxkpanos JAWS 12, NVDA 2010.11 Window Eyes 7.0M0XHO cienats BBIBOJ, YTO JAHHBIE TEXHOJOTHU IOJICPIKKH YCIICITHO PACIIO3HAIOT
9JIEMEHTHI, KOTOPBIC ONPEICIAIOT CTPYKTYPY JOKYMEHTa, HO HE TaK YCIICIIHO MOTYT MHTEPIPETUPOBATH 3JIEMEHTHI ONMUCAHUS TEKCTa. B 001IeM BO3MOXKHOCTH
HTML nnst onvcanust JaHHBIX SBJSIOTCS JOCTATOYHO OOLIMPHBIMU M MOTYT O0€CTICYHTD YITyqIICHUE JOCTYITHOCTH BeO-HH(POPMANOHHBIX ciucTeM. Heobxoaumo
ucnonb3oBath HTML-CTpyKTypy ONpEAeNsIomne 3JIEMEHThI, a TaK K€ JOMOJHUTEIBHO OLCHHUTh BO3MOXKHOCTH Hcmojib3oBanuss HTML s ymyumenns
JIOCTYITHOCTH Be0O-CEPBUCOB, HATIPUMED, JUIs HH(POPMALIMOHHBIX TOUCKOBHKOB.

21



