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ABSTRACT

The objective of the study was to survey the number of accessible websites
for blind users in Thailand and also explore various kinds of web accessibility
problems that could be found by different evaluation methods. The samples were 385
popular websites from 5 categories, ranked and classified by Thailand web directory
and web statistics from Truehits.net in December 2009. All samples were assessed by
evaluation software named A-prompt prior to a manual checking through Web
Content Accessibility Guidelines (WCAG). Subsequently, the laboratory study with 5
participants was conducted to understand the real situation that blind users have to
confront while browsing a website.

The study showed that 7 websites from 385 websites were accessible
(1.81%). Various types of web accessibility problems were identified by evaluation
software. The problem mostly found in this study was “image missing alternate text”
(73.69%), followed by “link missing alternate text” (20.66%) and “form label
missing” (4.08%) respectively. Afterwards, as a result of manual checking, the
findings showed a smaller number of images missing alternate text in government
websites and business websites. While the problems of misspelling of words, which
could not be identified by the evaluation software, were found in business websites
and entertainment websites.

For laboratory study, all participants reported that the problems of images
missing alternate text were found in most websites, which corresponds to the findings
from evaluation software and manual checking. However, the exact number of
problems could not be identified by blind users due to different browsing habits.
Nevertheless, the advantage of this evaluation method was the ability to detect unique
problems that could only be found by blind users, such as improper alteration between
English and Thai language.

In conclusion, because of the variation in performance of problems found
among various evaluation methods, the combination of findings by all methods is
necessary for better insight in exploring web accessibility problems. No single
evaluation method could be counted on solely. The web designer or web developer
should rely upon a lightweight method in the preliminary stage, such as evaluation
software. Then gradually gather up experts’ comments and blind users’ opinions to
improve the accessibility later on.
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CHAPTER|
INTRODUCTION

1. Background of the study

The World Wide Web has become a significant infation resource for
everyone including the blind. Computer users whe ldmd or blind users normally
use an assistive technology called screen readexctaessing computer applications.
A screen reader is the software that interpretsrifeemation displayed on the screen
and sends to a text-to-speech synthesizer or t@ileBdisplay. But not every website
was properly designed for blind users. Due to acefcy of evidence to present a
web accessibility level, most of web designersael developers are still unaware of
the problem that blind users are facing. This ignoe could lead to the situation of

more inaccessible websites in the future.

Only few studies have been conducted on this idadeg the past decade.
For example, there is a study on the web acceigibfl 50 most popular websites in
the United States of America. This study found tinate than half of these websites
were not accessible especially for blind userslii&u and Matson, 2000). Another
research conducted in 2005 into the current levelveb accessibility in China
reported that none of Chinese websites was conipliin Web Content Accessibility
Guidelines (WCAG), in spite of the fact that theséected websites were meant to be

information portals for blind users (Lisney, Li abidi, 2007).

For Thailand, web accessibility has started toobee an important issue
by the effort of Ministry of Information Communi¢at Technology in 2003. The
government has been planning to develop an e-gmarnhsystem to provide a service
through websites. A preliminary survey on the goweent websites in 2007 reported
that only 1% of government websites were accesgidiégsamarn, Gestubtim and

Junnatas, 2007). The scope of study of Mitsamamstubtim and Junnatas was
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limited to government websites only, which canngpresent the real situation that
blind users are facing with the problems of acd®éyi of most websites. Therefore,
more investigation on web accessibility of ovenakbsites should be conducted

regarding that blind users need to access all lofhagebsites as equally as other users.

This study was intended to survey various kindaelsites from Thailand
web directory and web statistics at Truehits.nethwhe total number of 10,000
websites. The sample size was determined by usang Yamane’s formula (Yamane,
1967). After applying the formula, the result oktsample size was 385 websites
which were divided into 5 categories in the samenmea as Petrie, Hamilton and

King’s research (2004), namely;

1. Government websites
2. Business websites

3. Education websites

4. Entertainment websites

5. Other websites such as discussion boards, pamal

Internet services providers.

The 77 sample websites in each category were nhbgepopularity
ranking reported monthly online and were evaludtedhe level of accessibility by
using web accessibility evaluation software caleBrompt. The results from this test
presented the number of accessible websites inlafigai Furthermore, an in-depth
study about web accessibility problems exclusiviely blind users were conducted
with 5 websites (the most popular website of eaategory) by using 2 different
methods; a web accessibility manual check throug?A®W and a laboratory study by
blind users.

Web accessibility problems that blind users ent&um accessing a
website could range from annoyances that only wamsiee time to severe problems
that force blind users to quit a task. For examateimage without any explanation is
not accessible for blind users. The accessibilitgbfems of each website were

reported by using the web accessibility evaluasoftware, and the problems that
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affected blind users directly were categorized biyg manual checking through Web
Content Accessibility Guidelines (WCAG). Howevergither web accessibility

evaluation software, nor manual checking alone,sisficient to certify web

accessibility for blind users (lvory and Chevali2d02). Web accessibility evaluation
need to include laboratory study to get a bettetewstanding of the problems that
blind users have to deal with (Clark, 2002). Thecdssion of the results presented
both quantity and type of web accessibility prokdeimat different evaluation methods

were able to find.

2. Objectives of the study
2.1 To survey a number of accessible websites basegpamularity

ranking in Thailand.

2.2 To study web accessibility problems for blind ustat can be found
by using a web accessibility evaluationwafe and manual checking
through WCAG.

2.3 To study web accessibility problems for blind ustat can be found

by using laboratory study with 5 blind users
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Figurel.1 Conceptual framework

3. Research questions
3.1 How many accessible websites are there based amgpibp ranking
in Thailand?

3.2 What kind of web accessibility problems for blingeus can be found
by using a web accessibility evaluationwafe and manual checking
through WCAG?

3.3 What kind of web accessibility problems for blingeus can be found
by using laboratory study with 5 blind ugers
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4. Scope of research

Based on the list of Thailand’s web directory shawmpopular ranking of
December 2009 from Truehits.net, there were 10y@€lisites in the directory listed in
various categories. Since the number of websitep lgeowing in the fast pace and not
all of them were frequently visited by most useéhge sample size of 385 websites
were determined by using Taro Yamane’s formula (siae) 1967). The latter part of

the study examined 5 websites chosen from the pupilar website of each category.

5. Definition of terms
5.1 Accessible website: A website that is usable by people of all abilities
and disabilities. When websites are correctly desig developed and edited, all users

can have the ability to equally access the infoionaand its functionality.

5.2 Web accessibility problem: A state of dealing with difficulty while
browsing a website due to a lack of ability to gére web’s content or control the

event that happen on the website.

5.3 Blind user: A person with severe visual impairment who browses

through website by using screen reader softwateadsof visual perception.

5.4 Screen reader: A software that interprets the information displdyn
the screen and sends to a text-to-speech synthesize a Braille display. In this
study, JAWS version 10.0 developed by Freedom 8fien Company
Limited and Tatip developed by PPA Innovation Comphimited was selected.

5.5 Evaluation software: A software for assessing a website, determining
the level of accessibility and also presenting \webessibility problem. In this study,

A-promptversion 1.0.6 developed by the University of Tooowas selected.

5.6 Manual check: A process of examining a website in particular
subjects that could only judge by human after feitgy the warning reported from A-

prompt evaluation software.
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6. Expected results
6.1 To obtain the empirical evidence of the actual situatof web

accessibility in Thailand, especially foimlol users.

6.2 The findings will enable web designers and web igpers to realize
the importance of developing their websiath higher degree of

accessibility in order to attract more usersluding blind users.
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CHAPTERIII
LITERATURE REVIEW

On “A study of accessible websites for blind usersThailand”, the

theories and related studies were reviewed to kagoe of the study as follows;

1.

The Internet and blind users

Web accessibility for blind users

Web Content Accessibility Guidelines (WCAG)

Thailand Web Content Accessibility Guidelines (THEWG)
Thai Web Content Accessibility Guide 2008 (TWCAG2D0
Web accessibility evaluation software

Related domestic and international studies

1. Thelnternet and blind users

As access to Internet increases, so will useeirternet in daily life. For

example, companies providing a channel for thest@mers to purchase their products

online or for universities to provide their studemternet-based registration system.

Therefore, it is becoming increasingly advantageouse able to find information on

the Internet efficiently. These benefits are mearirovide convenience for all users,

including blind users. Approximately 196,000 peopléh severe visual impairment in

the United States of America were reported to reaess to the Internet, and half of

those were considered as regular computer usees.nlimber of blind users keeps

increasing since those statistics have been p@di¢klankoff, Fait and Tran, 2005).
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While the survey of Internet user from Internet WdBtats shows that there are more
than 1.6 million blind users in Europe continend &ime numbers are expected to grow

rapidly (E-consultancy, 2006).

Blind users can access the information inwedsites by using assistive
technologies, which enable blind users to acquiferination in 2 ways other than
using their vision to read the monitor like otheets do. The outputs, as a result of the
assistive technologies are:

1. Speech output: a system provided by screen reader software that
translates content that display on screengptwhetic speech.

2. Braille output: a hardware device which contains a strip of refabsh
Braille pins. After obtaining data from theresen, this device will

transform the content into Braille characfersuser to touch.

The screen reader software, also commonly knowa &sxt-to-speech
synthesizer, has greater majority of users comgannBraille output option because
not all of blind person are able to understand IBrdanguage. Also, the price of
speech output software is more affordable than Breille output hardware. The
screen reader software could be compared as adiglbimpanion for blind user by
reading out the contents and events that happetherscreen, such as menu list,
heading and text (King, 2004).

The severe constraint on browsing website by hlisers is that they have
to rely on hearing solely, instead of using thasual perception. According to the
limitation of listening to each web’s content oireelat a time, blind users are unable
to understand the structure of the entire websfterb they explore them. This is the
problem that usually occurs whenever blind usex® lta confront with an unfamiliar
interface. Moreover, blind users are forced tcehisto an enormous amount of text
while sighted users are able to gain the same anofunformation in a quick glance.
Sighted users can look through a website by scgniminsome interesting keywords
because they can see the headings at once. Althbligti users can choose to jump
from heading to heading by using shortcut keysy 8t#l need to wait for the slower
screen reader to speak the heading aloud one b{Kamgg 2004).
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2. Web accessibility for blind users

As a result of vision loss, website that requivesual perception will
become inaccessible for blind users. Blind userstipause a screen reader as their
assistive technology to access the information ebhsites which is a disadvantage to
them since no other alternatives are adequatelyiged for visual content. When
blind users who use a screen reader reach an imlaidge reading a page, the screen
reader will pronounce a text description provided the image instead of the visual
information they cannot see. If the web designersveb developers disregarded to
provide any description, then the screen readdr eitiher read the filename of the
image or become silent. If the image contained mgod information, then this

information is not accessible for the blind us@iglham, 2007).

Instructors of web design classes also acceptdwibb accessibility for
blind users should be taught to the future webgihess at the beginning. Since most
of students are currently designing a website based type of GUI (Graphical User
Interface) design and expecting all users to brawseveb by using mouse rather than
keyboard. Web designers are surprised to knowllwad users can also browse the
web. Once the web designers learned how to browsebaite with a screen reader,
they find out the way to prevent the accessibifitpblems of website by adding
alternate texts to those visual elements (Rosm&it®6). Some web designers
misunderstand that making an accessible websitensnaaing no image at all or
generating equivalent text-only pages as an ogtorblind users. But the truth is,
providing an alternate text is a basic solutioretdance the accessibility level of the
websites (Jackson, 2003).



Nawitta Sundaravej Literature Review / 10

100

90
80 / ™~
70 O Murmber of images
% 60 (average by year for
z entry pages of 11 sites)
5 50 —
g
E 40
= L — B Nurmber of images without
30 ALT texts
(multiply “average
number of images” by
“average ratio of images
without alternative
texts”)

[ =] (=2} =1
=] o =] =
(=] o o ]
- - - Y]

Figure 2.1 The increasing of images used in websitel transition of the number
of images without alternative texts (Asakawa, 2005)

Figure 2.1 showed the annual average number ofjegmaised in 11
selected websites over the past 9 years. The fisdshowed that the number of
images has increased more than four times durisgptiriod of time. If there are no
alternate texts for these images, blind userslosk a lot of the information presented
in a form of visual element. Alternate texts arér@xely important for blind users to
acquire the information from websites and to browlseugh websites. All the
accessibility regulationsuch as Web Content Accessibility Guidelines (WCAB)
US Section 508equest that websites need to prepare alterneieidnenever images
are used. Figure 2.1 also showed the number ofingisdternate texts in selected
websites which increased from 1997 to 2000. Howeatvsuddenly decreased in 2001
from 38% in 2000 to 19% in 2001. The results inthdathat all images on 5 selected
government websites had alternate texts as a m@suUls Section 508 regulations that
became effective in June of 2001. In 2004, it apgubdhat private companies also
started to provide alternate texts for their wedssitThe number of missing alternate
text decreased to 7% in 2005. Although, the usenafjes has increased steadily but
the ratio for missing alternate texts has beenedesing quite consistently since 2000.
The findings indicated that web accessibility hasdgally improved (Asakawa,
2005).
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3. Web Content Accessibility Guidelines (WCAG)

Web Content Accessibility Guidelines (WCAG) isist lof guidelinesto
make website accessible to people with disabilifiéee guidelines are intended for all
web designers and web developers to follow as aualdar creating or improving the
accessibility of websites. The main purpose of éhgsidelines is to promote web
accessibility for everyone. Web content should beessible for all users, no matter
which user interface they are using such as deditowser, voice browser, mobile
phone or automobile-based personal computer. Zedgferent constraints that users
might be confront such as noisy surroundings, diwemninated rooms or in a hands-
free environment. Following WCAG will also help usdo find information on the
website easier and quicker. These guidelines atenmeant to discourage web
developers from using image or multimedia, but eatexplain how to make these
contents more accessible to a wide user g(dupld Wide Web Consortium, 1999).

The WCAG 1.0 contains a total of 14 accessibigtyidelines, each of
which has one or more specific checkpoints asstiatith it. Each checkpoint
explains how a particular guideline applies in picgl content development scenario;
checkpoints are divided into 3 groups:

1. Priority 1 checkpoints; whiamust be satisfied

2. Priority 2 checkpoints, whicthould be satisfied

3. Priority 3 checkpoints, whiamay be satisfied

WCAG Priority 1 checkpoints provide the basic, mmal standard for
accessibility. "Single A" conformance with the WCAlicates that the site has met a
minimum standard for content accessibility by $gitig all applicable Priority 1
checkpoints. Similarly, "Double A" conformance iodies satisfaction of all
applicable Priority 1 and Priority 2 checkpointaddTriple A" conformance indicates
satisfaction of all applicable checkpoints.

Priority 1 checkpoints are the focus of the préss#ndy because they
represent a minimum standard for content acceggibihere are a total of 16 Priority

1 checkpoints as shown;
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10.

11.

12.

13.

Provide a text equivalent for every non-text eletmen

Ensure that all information conveyed with color atso available

without color, for example from context or .

Clearly identify changes in the natural languageaafocument's text

and any text equivalents.

Organize documents so they may be read without sthieets. For
example, when an HTML document is renderechauit associated

style sheets, it must still be possible talréee document.

Ensure that equivalents for dynamic content areatgut when the

dynamic content changes.

Until user agents allow users to control flickerirayoid causing the

screen to flicker.
Use the clearest and simplest language appropoiagesite’'s content.

Provide redundant text links for each active regaina server-side

image map.

Provide client-side image maps instead of serwd®-smage maps
except where the regions cannot be defineld antavailable geometric

shape.
For data tables, identify row and column headers.

For data tables that have two or more logical Ewélrow or column

headers, use markup to associate dataarellbeader cells.
Title each frame to facilitate frame identificatiand navigation.

Ensure that pages are usable when scripts, apptetspther
programmatic objects are turned off or ngpported. If this is not

possible, provide equivalent information @m alternative accessible

page.
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14. Until user agents can automatically read aloudekeequivalent of a
visual track, provide an auditory descriptiof the important

information of the visual track of a multidia presentation.

15. For any time-based multimedia presentation, symiheoequivalent

alternatives with the presentation.

16. If, after best efforts, you cannot create an adblspage, provide a
link to an alternative page that uses W3shrelogies, is accessible,
has equivalent information and is updatedften as the inaccessible
paggWorld Wide Web Consortium, 1999).

4. Thailand Web Content Accessibility Guidelines (Th-WCAG)

Th-WCAG, stands for Thailand Web Content AccedisybGuideline, is a
national web accessibility guideline for web deypels in Thailand. The guideline is a
modified version of Level 1 of WCAG 2.0 under W3@at has been adjusted to suit

the circumstance in Thailand. The guidelines oMVEAG are shown as follows;
1. Provide a text equivalent for every image.
2. Provide a text equivalent for every object.
3. Provide a text equivalent for every script.
4. Provide a text equivalent a title each frame.
5. Captions are provided for prerecorded multimedia.

6. Information and relationships conveyed through @mnésgion
can be programmatically determined, and ratifon of changes
to these is available to user agents, inclydssistive technologies.

7. Using table markup to present tabular information.

8. Using label elements to associate text labels foitm controls.
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9. Any information that is conveyed by color is alssually evident

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

without color.

All functionality of the content is operable in amtime-dependent
manner through a keyboard interface, exedyre the task requires

analog, time-dependent input.

For each time-out that is a function of the conterser is allowed

to deactivate the time-out.

Content does not violate the general flash threslolthe red flash
threshold.

A mechanism is available to bypass blocks of cdntédmat

are repeated on multiple Web units.

If an input error is detected, the error is ideatf and

described to the user in text.

When any component receives focus, it does notecaushange of

context.

Web units or authored components can be parsedhigaously, and
the relationships in the resulting datadtire are also unambiguous.

Text or diagrams, and their background, have arosity contrast

ratio of at least 5:1.

Content does not blink for more than three secoods method is
available to stop all blinking content inethWeb unit or authored

component.
Web units have titles.

Titles, headings, and labels are descriptive.
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21. The purpose of each link can be programmaticalkgrd@ned from
the link.

22. Changes of context are initiated only by user regue

(Mitsamarn, Gestubtim and Junnatas, 2007).

5. Thai Web Content Accessibility Guide 2008 (TWCAG 2008)
Thai Web Content Accessibility Guide 2008 or TWCABO08 is the

standard guidelines for developing accessible webgrovided by the effort of
Ministry of Information and Communication Technojod he principles of TWCAG

2008 are divided into 4 sections as follows;

1. Perceivable

1.1 Provide text alternatives for any non-text contwmthat it
can be changed into other forms people raeth as large
print, Braille, speech, symbols or simplarduage.

1.2 Provide alternatives for time-based media.

1.3 Create content that can be presented in diffeways

without losing information or structure.

1.4 Make it easier for users to see and hear sbmeluding

separating foreground from background.
2. Operable
2.1 Make all functionality available from a keyloda
2.2 Provide users enough time to read and usemrbnt

2.3 Do not design content in a way that is knowrcaoise

seizures.

2.4 Provide ways to help users navigate, find eantand
determine where they are.
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3. Understandable
3.1 Make text content readable and understandable.
3.2 Make Web pages appear and operate in predictable ways.
3.3 Help users avoid and correct mistakes.

4. Robust

4.1 Maximize compatibility with current and future user

agents, including assistive technologies (Srisom, 2008).

6. Web accessibility evaluation software

A-prompt is an accessibility evaluation software and repair tool developed
by the Adaptive Technology Resource Centre of the University of Toronto. It is
internationally well-known by displaying the results in many languages such as
English, French, German and Korean. A-prompt’s ability is not only evaluating
websites to find accessibility problems but also repairing those problems at the same
time. A-prompt performs the assessment based on guidelines established by the Web
Accessibility Initiative (WAI) — from the World Wide Web Consortium (W3C). It
enables web designers or web developers to select individual files from each website
for evaluation and repair. After detecting accessibility problems, A-prompt will
display the necessary dialog boxes to guide users step-by-step through the repair
process (Ridpath, 2001).

A-prompt is considered as one of the most popular evaluation software for
testing accessibility conformance level of websites. Comparing to Bobby, the other
evaluation software developed by Watchfire Company Limited, there are some
differences between these two programs. A-prompt is designed to be embedded within
an HTML editor by urging the web designers or web developers for accessible HTML
code enhancements. It indicates the types and locations of accessibility problems in
each website then displays a warning message to let the web designers or web

developers fix the problem immediately. While Bobby, a java-based program,
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provides an accessibility evaluation service thedngines and provides reporting
status on accessibility problems, but the repaicgss are not automatically available.
A-prompt is considered over Bobby for its abilitiyassessing color contrast, missing
script section, link text that may not be meanihgiud missing skip over navigations
(Edwards, 2001).

[# A Prompt - Welcome to College. Mahidol University.htm BEE]

Accessibiity Problems

{21l Problem Groups Contents of 'SCRIPT missing NDSCRIPT section’

Name [ Repaired | Prioiy [ & |
] pngFiejs YES
M popfs YES
] signs YES

1
1

= s 1
(] SCRIPT missing NOSCRIPT section ) side s YES 1
1

1

0[] Not Required For Conformance [V styleswitch js YES

] userdisplayprefs fs YES

[V Completed Frepairs Hot Selectable 0 repaits selected

Progress
Allequired repairs complete!

G A-Prompt

= A

Desied Corfomance Lovel: A Conforms lo level &
Help Settings : Bane

Figure 2.2 User interface of A-prompt web acce$igit@valuation software

7. Related domestic and international studies

Atchara Suwannakin (2003) has studied the behandrneeds to access
information through the Internet of persons witBual impairment in Bangkok and
Vicinity. The findings from this study showed thidte main purpose of using the
Internet was to search for information. A majornityed the Internet to increase their
knowledge and download programs. On problems andieb® of accessing
information through the Internet, most of the bluskrs had problems with the format
of the presentation on the screen and problemiafjusnglish as the media to access
information (Suwannakin, 2003).
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A study entitled “The potential of web accessipiln China: a hypothesis
on its impact on the global web interface” is based a preliminary research
conducted in 2005 to indicate the current levemab accessibility in China. The
study evaluated 8 selected websites which are medre information portals for the
visually impaired. Results of the evaluations shdteat none of the selected websites
is compliant with “Level A” of WCAG 1.0 (Web Conterccessibility Guidelines).
Therefore, all of them are considered as inacclessilebsites. Causes behind this
situation may include lack of regulations from tlygwvernment and lack of
accessibility awareness of web designers. Mored@kimese web accessibility also
faces the challenge of the diversity and complicatf Chinese language (Lisney, Li
and Liu, 2007).

A survey in accessibility of government websites Tiaiwan has been
conducted annually. In 2005, the assessment oél@sted websites showed that only
28 websites passed Priority 1 of WCAG. The mostroomly problems found in 2005
were similar to the problems reported in 2004. &ample, problems of providing
summaries for tables, problems of providing spacgeparate adjacent links, problems
of identifying the language of the text, problem& wsing relative sizing and
positioning, problems of using a public text idéati in a DOCTYPE statement,
problems of providing a text equivalent for evenage, and problems of assuring that

event handlers can operate without a mouse (CheiShao, 2005).

Another study on web accessibility in the Unitédtess of America has
examined the accessibility and usability of 50 mpspular websites, The results
suggested that a meaningful ordinal ranking of veelsessibility is significantly
correlate with the results of web usability assessnprocedures. The diversity of
Internet users with different level of disabilitibas increased the need for applying
universal design principles to design or developaanessible website. The study
reported that www.amazon.com, ranked as the mgailpocommercial website, was
also get the highest vote for accessibility leval fhost users (Sullivan and Matson,
2000).

Interesting findings from a survey on webmastearcg@ations about web

accessibility showed that there are still many cessible websites, even there are
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various evaluation software and guidelines to hilp web designers and web
developers in making their websites more accessllle data was collected from 175
webmasters. The results indicated their knowledge¢he topic of web accessibility
and the reasons for being unable to create an siblesvebsite. The findings were
vary from a lack of time, a lack of training, a kaof managerial support, a lack of
client support, improper evaluation software, awodfasing accessibility guidelines

(Lazar, Dudley-Sponaugle and Greenidge, 2004).

In 2006, Brain J. Rosmaita presented a study timgehe new approach
for web design course by placing the issue of orgatccessible website for blind
users at the beginning of a course. The purpogbeotudy was to emphasize the
importance and benefits of web accessibility tovigle web design students with the
motivation to implement accessible web design. Teaw approach that was
mentioned in this study is to let the students ls®wa website with the monitor turned
off and listen to the screen reader instead. The oeurse outline was based on
personal experience of each student. It presentednarete reason and a practical

model to create an accessible website in the fu(Resmaita, 2006)

A comparative study of methods for assessing veelessibility for blind
users has conducted by Mankoff, Fait and Tran 0520 he study used 4 different
evaluation methods, namely; Expert Review, ScreeadBr, Automated and Remote,
to find the accessibility problems that affect Hlimsers in particular. The result
showed that the evaluation method called “ScreeadB® is the most consistently
successful at finding accessibility problems. TBereen Reader” required a group of
web designers or web developers to browse a webgitasing screen reader and
turning the monitor off. The study also claimedttadaboratory study with blind users

is too difficult and expensive to operate (Mank&#jt and Tran, 2005).

Clark (2002) referred to user testing as a comaosability method proven
effective for finding accessibility problems. Unti@nately, user testing with disabled
persons was assumed to be too difficult to perfolme to the limited financial
resources of a web designer and a lack of intdrest the investor. It was also

believed that user testing will consume more tih@tother methods (Clark, 2002).
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Neilsen and Landauer (2000) argued that evaluatetgsite with users can
rely on the results which come from 5 users onlganse most of the accessibility
problems would appear repeatedly. Researcher wgaild more information about
web accessibility problems by running many smatdeather than running a large
number of users which they cannot afford. Accordimghe purpose of user testing
which intend to help web designers and web devetopedesigning an accessible
website, but not intend to discourage them by d@teng as many problems as

possible (Neilsen and Landauer, 2000).

Neilsen and Pernice (2001) also presented thdtsesfuweb accessibility
and usability tests of 19 websites by blind usard aotor-impaired users. The
selected websites in this report not only presegteatl examples of web design, but
also pointed out the design that caused difficslfier users with disabilities. The
findings addressed that although some websites wamsidered as accessible, but
they can still be very hard to use. For example,vikebsites which provided alternate
texts for all images were able to technically pass web accessibility test by
evaluation software but blind users still cannotlenstand the meaning of those
images. Therefore, the appropriate way to implensdtarnate text would play an
important role in improving the quality of web dgsi(Neilsen and Pernice, 2001).

According to another study on alternative textigalgy by Bigham in
2007, stated that the lack of appropriate alteveatext for images on website
remained a problem for blind users and other ustrsaccess the web by non-visual
interfaces. For instance, the text “Click Here'aisommonly used for alternative text
for an image or a link in most websites, but it v@yed no meaningful message to
inform what will happen if the image is clicked. élhesearcher claimed that valuable
alternative text is usually composed of words ahthges that can be independently
verified to be meaningful. However, the contextrsunding and user’s personal
interpretation were also involved in judging thealiy of these alternate texts
(Bigham, 2007)

Writing an effective alternate text for images important and web
designer should be well-educated to implementaperly. It was commonly found
that web designer decided to assign an alternatebtesed on the file name of the
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image. While occasionally this can be an acceptsioédegy but sometimes results in
meaningless alternative text. The appropriate veagdscribe an image should start
with understanding the purpose of each image befesgning an alternate text. Some
images are meant to use as a decorative compounehtas bullet or pattern in a

background, in this case, the alternate text shbaldssigned as null alternate text to

let the screen reader skip over without pronounaimghing (Moss, 2006).
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CHAPTER 111
RESEARCH METHODOLOGY

1. Population and samples

The population was all websites in Thailand’'s waelrectory,
approximately 10,000 websites were registered duirecember 2009. The 385
samples were calculated by Taro Yamane’s formuthetonfidence level of 95% as

follow;

N
n=—
1+ N(e)?

Where, n = Sample size
N = Population size

e = The error of sampling

According to the above formula, the sample size @aculated as shown;
n=10,000/1 + 10,000 x (0.05)
=385

Samples were selected by using purposive sampiietipod respectively
from popularity ranking. The selected samples regmeed different kinds of websites
divided in 5 categories (top 77 websites from eagtegory), ranging from
government websites to entertaining websites thdh&rnet users, including blind
users, frequently visit.

The popularity ranking is based on the numberimoés that internet users
have accessed a site in each day, commonly knowpage view ranking. The
statistics relating to the website rating in Thadlavas provided by Truehits. Truehits
keeps track of the browsing activities on most websand reports the statistics daily
and monthly for public use via http://truehits.net.
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2. Participants

The latter part of this study included blind userexplore the accessibility
problems that could be found in browsing 5 websité® requirements for recruiting
blind users were 5 blind adult computer users, irapgn age and education levels.
Participants must be legally blind with no othesattilities and usually used JAWS
(Job access with speech), a commonly used scresterren Thailand, to access
information in daily lives. The participants werelunteered among blind persons who
have passed the computer training course from ¢partiment of academic services
for the blind of Ratchasuda College, Mahidol Unsrir.

The participants were 5 people, aged 29-38, wiibdeeen diagnosed as
legally blind. All participants were considered ragular internet users by browsing
websites at least 5-6 days per week and used JAMNBea screen reader for output
information about the websites. Participants hadjing levels of experience using
JAWS for browsing the websites. One user had 3syemperience, three users had 4
to 6 years of experience, and one had more thayeafs of experience. Participants
reported using the websites to accesnad- (5 of 5), to search for information (5
of 5), to read the news (5 of 5), to download safevand digital file (3 of 5) and to
study online (2 of 5).

3. Instruments

This study required various instruments for ddéfer purposes such as
evaluating web accessibility and for data collegtiprocess. Firstly, the web
accessibility of sample websites was evaluated fproinpt software. A-prompt was
chosen over Bobby, another well-known evaluatioritwere. The analysis of
accessibility in both A-Prompt and Bobby are bagedhe W3C's WAI Web Content
Accessibility GuidelinesThe advantage of A-Prompt over Bobby is an addilion
feature to fix the error immediately which is udefior further development of web
accessibility. Therefore, A-prompt was consideredaa appropriate evaluation tool

for this study.
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The data from this process were recorded in spheseds, awaited for total
calculation later on. The list of research instratsencluded,;

1. Computer with internet connection to run the wabcessibility

evaluation software called A-prompt version.@.developed by the
University of Toronto.

2. Microsoft excel spreadsheet program for calgctand calculating
data.

Another part of the study was a laboratory studh W blind users, using
single computer with screen reader software to3estlected websites. The selected

computer was set in the same condition for allippgants. The list of research
instruments included,

1. Computer with internet connection and screendeeasoftware
(JAWS version 10.0 developed by Freedom SéienCompany
Limited and Tatip developed by PPA Innovat@ompany Limited)
attached with amplifier. All set in a contoanditions at the department

of assistive technology at Ratchasuda Collstghidol University.

2. Stopwatch fosetting time limit in web testing set limitation 20 each
website.

3. Data checklist and case report form consistédparts as follows;
3.1 Part | general information of participant

3.2 Part Il checklist of web accessibility problefnem top

ranking website of each category.

3.3 Part Il suggestions for accessible web des$oynblind

users
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4. Procedure

The data collection started by using the seleetamkssibility evaluation
software called A-Prompt to test and validate welssior accessibility conformance.

The status was shown as “Failed” or “Conformedktel A”. The results
also showed the accessibility problems that coeléblind in each website.

l@ A-Prompt B@
Accessibility Problems
Al Froblem Gioups Contents of 'I'mage rﬁiséimg altemate text’
= Fg| Required For Corformance MName | Repaired | Pricrity ‘ A ‘
1] Flicker should be avoided ek e = :
1% FRAME missing litle 4] bullett. prig NO 1
13] Image (button] missing alterate text .ﬂ bullet]. phg NO 1
1] Image map [server-side) ] buletl.prg NO 1
13 Imiage missing altemate text :_51 Fabried o Wi B
o =N l\Fl:anufal ;hFEEké ; 1] rexipg e} 1
#-[—] Mot Required For Conformance X1 tule.prig NO 1
v Completed Repairs Not Selectable 7 1epairs selected
Progress
31 probl it i the d t (0 Ieted
| prablems remain in the dacument (0 repaits completed] 3A-Frnmpt
= FAILED
Desired Conformance Lewvel: & Dioes nat conform
Help | Settings I Repair ‘ Done

Figure 3.1 Sample of findings from evaluation seaitev

In order to identify web accessibility problems Bdind users in this study,
several methods of website evaluation process madved. Although, the findings
from evaluation software presented a large numibevah accessibility problems,
manual checking was still necessary to clarify idethat software could not entirely
evaluate. For example, the evaluation software ccawt check spelling of a word
which could lead to misunderstanding (shown as “Wdrchecks” in Figure 3.1). But
with manual checking through WCAG, this kind of lpiem could be found. On the
other hand, the evaluation software could not mijstish an image which was used for

purely decorative purpose from a meaningful imag# @uld not identify whether the
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alternate text provided was appropriate or notsg@svn on the right side of Figure
3.1). Therefore, findings from evaluation softwaa@d manual checking were

different.

The researcher had to manually recheck web abdéagsproblems that
found from evaluation software due to the limitatito judge some subjective
problems. The findings from both evaluation methedse reported.

The study commenced upon receiving a permit tdopar the research
from the Human Research Ethics Committee. The relsea started recruiting the
participative volunteers to join the laboratory dstu The selection method of
candidates was based on the snowball samplingto tfee research team of 5 persons

as proposed.

The participants were asked to browse 5 websites, most popular
website in each category, ranked by Truehits.nbe Web accessibility problems
identified by the participants were combined witle tobservation of the researcher.
The duration for the study of each website was 2@utas with an interval of 5-10
minutes recess prior to accessing the next welsi@rder to provide appropriate
pacing and sufficient mind setting for the partanips and also to allow the researcher
to switch to the new website. Upon completing tiuelg of all 5 websites, the research
proceeded to further to analyze the data gatheretl fmalize the findings as

anticipated by the purpose of the study.

5. Scoring system

Evaluation software automatically reported the hamof various web
accessibility problems in each website. The sofvgystem counted each location that
found any kind of problem as 1 score. Thereforemes&ind of problems was

repeatedly counted for quantitative comparison gsegdater on.

In the latter part of the study, a laboratory gtudth blind users was based

upon personal preference in browsing only somespara website as they usually do
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in daily lives. Consequently, the number of webessibility problems found by blind
users was not required for data collection. A chistknd case report form were used
to record all problems directly reported aloud bind users and observed by the

researcher.

6. Data analysis

Statistics used for analyzing data of this stuere percentage. After
gathering numbers of web accessibility problemsébby evaluation software from
all samples, the results were calculated and preden the form of text and table

format.

In the second part of the study, only selectedpdas from each category
of websites were examined. The number of web aitskiys problems found by

evaluation software and manual checking were shown.
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CHAPTER IV
RESULTS

This chapter presents, analyzes and interpretdale collected in this
study. They are divided into 3 parts as follows;
Part I: overall web accessibility
Part 1l:  web accessibility problems found byleation software
And web accessibility problems found by ne checking
Part Ill: web accessibility problems found by ladory study with 5 blind

users

Part |: overall web accessibility

Table 4.1 Number of accessible websites clasdlfiefl categories of websites

Category of websites Number of .accble Per centage
websites

1. Government websites 3 0.78

2. Business websites 2 0.52

3. Education websites 1 0.26

4. Entertainment websites 0 0

5. Other websites 1 0.26
Total 7 181

The number of accessible websites in Thailand assalt of this study
indicated that 7 websites from 385 websites (1.81f&ye passed the evaluation

process made by web accessibility evaluation softwAccessible websites were
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mostly found in the category of government websitesSile none of entertainment
websites were considered as an accessible website.

The findings from Table 4.1 showed that 3 govemtmweebsites from total
number of 385 websites (0.78%) were accessibleléNthithe category of business
websites, there were 2 websites from 385 webdité2%0) that passed the evaluation
process. The same quantity of accessible websitepgrcentage of 0.26 was found

in the category of education websites and othersiteh

Table 4.2 Lists of accessible websites showing sam#h descriptions

_ Names of accessible o
Category of websites _ Descriptions
websites

1. Government websites | Www.ss0.go.th Social security office website

www.tddf.or.th Thai disabled development

foundation website

Provincial waterworks
www.pwa.co.th

authority website
2. Business websites www.decha.com Decha and IBS lawyer
company websi
www.pbair.com PB Air company website
3. Education websites www.thaiall.com Personal website
4. Entertainment websites - -
5. Other websites www.haarai.com Web directory websites

Accessible websites in each category were shovpnegent different ways
of handling information in a website. Each websitaitained various kinds of web
contents, such as text, images and forms (detaise seen in Figure 4.1, 4.2, 4.3 and
4.4),



Nawitta Sundaravej Results / 30

& whiusn Guuase  @uvdn

ahunouds:riudony
Social Security Office A |:| Q  |E| sz annn

5L

b= {_,—f L
(s

i

© [04/03/53] ada. faiens=i whnnhmdmsindaui 2 wia
© [19/02/53] Sewingasdineg witine | nest 40 uwdag

© [18/02/53] sl wasrhlsshivpuumiudvsnsaidsini vismndauly
ST UANS

© [12/02/53] agduamsubinsnoaudssiudsnil 2552
© [10/02/53] sddanagaunnanmudnslssaudam)

© [05/02/53] addadimungiamasisanusrEinlsstlmahudiau
.. 53

@ [05/02/53] mla. puisumraaaypsiadosd swordszafin

a1usia

Figure 4.1 www.ss0.go.th (Social security officebsiée)



Fac. of Grad. Studies, Mahidol Univ. M.A. (Rehabr Persons with Disabilities) / 31

asunwlns 0-2948-5700

o - A = = A
WUNEEAN UVIE AN e = dndunrai + @nausudan ~ Aszouaumau v adthdus fG"ILIﬂTE'JVILl 8OWENAIST W

SHELRE AT e Aoy Ansusaniaamnilau

TuasdrEnTRTsLAERIEATY ATHEND UTUR LU R

yeimanT Tuamdssnaunin s wirrdaaruuoeds v

Fyu anntfumsidu ernasuls BafueulUBlinausudun

vndasnstinyatnas Sednldfauaniiiu 02-948-5700
e’ fil

MVUSSINATWIAUSUALIUILMATRAS USRS ai g

s T T
fidss&nsam

1242553 12:00000 am
VI LR AT A AL T e i e LI

i o el g
andu nuo. duitlsilu
12iia. 2662 12:00:00 am
faw 1, wEmuaen Tl 5 @iy

ANsANUa
12 #lA. 2553 12:00:00 am
WDHHFIQHTUE!UL‘IFQ?HWFIHHH\J PRI W oS T g asn oA

= fusia

Ehinasyuu
Harthnu

FRARTY

arLALEa AR AL SRS

Ay

&

NLAIARE N TR Facsbaok
[ o 2 T T

A aT v AdiurwiLm 339

: n !
I l 3 & %
Taf I Thananwan

wnsiekitag).  Chalerm

smAgnALINATER

&

. i
a1 1u-Ad-ae —nue-RAHUE Tam fevio 02-

945-5700
25 am. 2549 1200000 am

AGWLIHAAL MU ARSI LA TR Wa 252 2msu 38
Aa ARG AU Tam wa. 2551

= dusa

Figure 4.2 www.decha.com (Decha and IBS lawyer compvebsite)



Nawitta Sundaravej Results / 32

ik . i - r - -
vilssiensdnmvunanil Fsgussusiavaiis
T ufimun 1 aAenaTs Ariafanamag sranm s e.
R T A

saruveaiulesidaaialy ag el dnmdaw dndaw ifanssulufway SiFeu Adageud(Learner Learning) »> 2008
i dily Gaew ddssen(Teacher Teaching) wuufs urwds | veisansiaufisenuda fafiidnhailfiath, | BRI 5, on)7
TaluTwdie + vasTdaufinumuzdrin Gmnndulsdnasuen i Suwalniidin sy Fod s useridiole Taaiuliim 1!8&%9, »> 2006

[szvwiufingan s FudsaToman Fengnuin SaimsreammensiFulsliH updated him ElETEERT > 2005

Frraula atfrayu Foledd Tnaadl 08-1992-7223 | nsoradnlawiuaiou »> 2004
vdiarimasdnlaluneandan | wszellS Work At Home | faasvm aadausia >> 2003

TrsnTan G{ch]e
o o
HUG ¢
I UNR LAY mﬁﬂﬂ%
u L
et guisauaaulad E avwenan Ethaiahc com
FEEL AT Temzsaguam = avwgnana Eithainame.net
™ = < [ il o
) agnzsdiamTu e I e-Commerce amwilszivla @ lovelampang.com
Guleddi wuzdndan D Moodle 8&ufa = arwymlng & perlphpasp.com
s lamaniuled 122 Saurce Code wihundieds [ Wawiinendeleun
12 fwno Simiaoxls FaamzaNaH
S Animet A B

WulnmaTatiadans ||

| AR Fasiadisan)
FiFuwandt 500 wih fidhszuuen s uazdufinn suFmlseanan whe
= | - - -l - ] 2, ' ] o
; \Sasdirsnnfifioadau wasan lEHa Tnactarion arweulaluuzaued o P P
Fhlogspatcom 123 Fhifcam 12 e e e w4z T Ty LILANEWE ST D TR Al
SudlvannviaEas N M sssuE sy Af Saidinalfioan o Jud
- 14 2 a & 1A . & o -
adialal e szvnlfasy sl widivn sehadavnanami sulag
= a ] - )
Temassazndvsnimannszrudoiuionluiuledl sdaduoaluanll =
fmindnunalfuniimiwuay HaguIiLen 3 2551
e IR afiasiiv dna.

Smyspace.com Hlive.com
Lfacebook com Btwitter com
Hgotoknow.org Brultiphy.corm
Hyoutube.com Hflickr.com
Biglideshare.nat HEimeem.cam
HBorkut.com

Figure 4.3 www.thaiall.com (Personal website)
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Figure 4.4 www.haarai.com (Web directory websites)
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Part |1: web accessibility problems found by evaluation software and

web accessibility problems found by manual checking

Table 4.3 Number of web accessibility problemssifaed by 5 categories of websites

Results / 34

Number of web

Category of websites o Per centage
accessibility problems

1. Government websites 6,179 18.22
2. Business websites 7,609 22.43
3. Education websites 6,558 19.34
4. Entertainment websites 9,063 26.72
5. Other websites 4,508 13.29

Total 33,917 100.00

The findings showed that most of web accessibgitgblems were found
in entertainment websites with 9,063 problems frima total number of 33,917

problems (26.72%), while category of business websind education websites 7,609

and 6,558 problems respectively (details as in@4dl3).

Table 4.4 Types of web accessibility problems idiext by evaluation software

Types of Number of web
- o Per centage
web accessibility problems accessibility problems
1. Image missing alternate text 24,995 73.69
2. Link missing alternate text 7,006 20.66
3. Form label missing 1,383 4.08
4. Server-side image map 222 0.65
5. Button missing alternate text 126 0.37
6. Marquee 101 0.30

(a special effect of text moving
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Table 4.4 Types of web accessibility problems idiet by evaluation software

(cont.)
Types of Number of web
web accessibility problems accessibility problems Percentage

7. Empty heading table 58 0.17
8. Frame missing title 14 0.04
9. Blinking content 8 0.02
10. Broken skip navigation link 4 0.01
11. Irrelevant image description 0 0
12. Irrelevant heading table 0 0
13. Difficult & misspelling word 0 0

Total 33,917 100.00

The types of web accessibility problems mostlynidun this study were
the problem of images missing alternate text wighcpntage of 73.69. The minors
were problem of links missing alternate text widrgentage of 20.66 and problem of
form label missing with percentage of 4.08. In &ddito the missing alternate text of
displayed images, there were also other kinds oblpms found in the evaluation
process; such as the use of server-side image rhagh whould be replaced with
client-side image map, button missing alternaté, tevarquee (a special effect of text
moving to get more attention from internet usempgy heading table or heading that
was not relevant with table content, page titlaas informative, blinking content and
broken skip navigation link.
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Table 4.5 Web accessibility problems found in wwa.gr.th by using evaluation

software and manual checking through WCAG

Using evaluation software

Manual checking through WCAG

Number Number
Type of problems of Type of problems of
problems problems
1. Image missing alternate text 65 1. Image missing alternate text 53
2. Link missing alternate text 4 2. Link missing alternate text 4
3. Form label missing 3 3. Form label missing 3
4. Marquee 1 4. Marquee 1
Total 73 Total 61

The number of accessibility problems found by gsewvaluation software

and problems found by manual checking through WG#R&e shown in Table 4.5.

Manual checking reported only 53 problems of imagssing alternate text while

evaluation software reported 65 problems. The irmabat were used for decoration

purpose (see Figure 4.5) were not included in mlachexk.

fﬁ%

RTNHBUNATNATHR
uszlis o

Get Adobe
Reader

R

FwFudlnengs POF

Figure 4.5 The sample of an image used in www.gltdor decoration purpose
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Table 4.6 Web accessibility problems found in wwanghrm.com by using

evaluation software and manual checking through \BCA

Using evaluation software

Manual checking through WCAG

Number Number
Type of problems of Type of problems of
problems problems
1. Image missing alternate text 604 | 1. Image missing alternate text 600
2. Form label missing 31 2. Form label missing 31
3. Link missing alternate text 27 3. Link missing alternate text 27
4. Misspelling word 3
Total 662 Total 661

The findings in Table 4.6 presented a large nunabeveb accessibility

problems found in www.siamhrm.com, especially thebfems of image missing

alternate text. Manual checking found 600 problehanage missing alternate text,

while evaluation software found 604 problems. Hogrevmanual checking also

identified another type of problems of misspellwgrd which cannot be found by

using evaluation software as shown in Figure 4.6.

28 AT AT UG T
28 UWIA T TG ULEW TS R A7S
52 LA LSS TULAA R

82U A5 JUYARS
22 fl f@h RITERRT

= U T AT AUy

g2 UL e AL
g8 FneTa J.D

g2 Cormpetency Wdaauis
smuviEau HR aaulad
g2 FEA HE snaenddey

22 Fafn FATEY HTE

+ lumliasTiem n Lo Tasiie
7l a::f. (HEE

Figure 4.6 The sample of misspelling words foundnmw.siamhrm.com
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Table 4.7 Web accessibility problems found in wwdusones.com by using

evaluation software and manual checking through \BCA

Using evaluation software

Manual checking through WCAG

Number Number
Type of problems of Type of problems of
problems problems
1. Image missing alternate text 8 1. Image missing alternate text 8
2. Link missing alternate text 2 2. Link missing alternate text 2
3. Form label missing 2 3. Form label missing 2
Total 12 Total 12

The findings from Table 4.7 reported a small numbé problems,

comparing to top websites from other categorieswéler, there is no difference

between web accessibility problems found by botdweation methods.

Table 4.8 Web accessibility problems found in wvam@ok.com by using evaluation

software and manual checking through WCAG

Using evaluation software

Manual checking through WCAG

Number Number
Type of problems of Type of problems of
problems problems
1. Form label missing 16 1. Form label missing 16
2. Link missing alternate text 6 2. Misspelling word 15
3. Link missing alternate text 6
Total 22 Total 37

The findings from Table 4.8 presented a differebedween problems

found by both evaluation methods. As a result ofited spell check capability of



Fac. of Grad. Studies, Mahidol Univ. M.A. (Rehabr Persons with Disabilities) / 39

evaluation software, misspelling words are evidentwww.sanook.com by manual

checking.

In the same manner as most entertainment webtitdsneed rapidly
changed update news and articles hour by hour, saneok.com had made 15
mistakes on misspelling words as shown in Figure 4.
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Figure 4.7 The sample of misspelling word founeviaw.sanook.com

Table 4.9 Web accessibility problems found in ww2@afe.com by using evaluation

software and manual checking through WCAG

Using evaluation software Manual checking through WCAG
Number Number

Type of problems of Type of problems of
problems problems

1. Image missing alternate text 80 1. Image missing alternate text 80

2. Link missing alternate text 13 2. Link missing alternate text 13

3. Form label missing 3 3. Form label missing 3

4. Marquee 1
Total 97 Total 96
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Most findings from both evaluation methods areilsim except the fact
that evaluation software reported 1 problem of gisimrquee in www.212.cafe. A
marquee is a scrolling piece of text displayedegithorizontally across or vertically
down a website page depending on the settings. HHawafter checking through the
web manually, it was found that the text that ap@samarquee were also provided in

accessible format below as shown in Figure 4.8.

rBownas His AaLlen

vigszuu | atinsTiusns | ooty | vafiniouun | anraouilona

@ ® 2izcafe @ AwniwhiTan

S A eesns -~ naueruguiada O Aaanlal Swenudoitaing O Selisinfeie

Q wiiusn ‘A e o

niuda Wo

W an | 4 =
@ uaon o i

‘ vars

U wiuuasn

= vizviosy Tt w Ui
G

g

&
Lﬂ Aumamn

ﬂ yiauynsy

\kf asiia o bl

nsennas his

1O dedaasiaan

Figure 4.8 The sample of marquee found in www.2fE2cam

Part I11: web accessibility problems found by laboratory study with 5

blind users

Overall, the participants had positive comments fovw.glo.or.th, the
government lottery office website. All participamsported that they found images
without alternate text in this website. The exaatber of problem was unknown due
to personal browsing habits. Although evaluatioftvgare claimed that there were
forms without label in this websitdout most participants (4 of 5) successfully

completed the forms to check the winning lotterynbers. Links missing alternate
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text were also found by 3 participants, correspogdo the findings from evaluation
software (see Figure 4.9).
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Figure 4.9 www.glo.or.th (government lottery offieebsite)

On the contrary, www.siamhrm.com — a human resusod jobs
community website was ranked by blind users toHme rhost inaccessible website
among all selected websites. According to the figdifrom evaluation software, over
600 problems were found in this website. All pap@nts encountered a large number
of images missing alternate text and links missaltgrnate text. Additionally,
misspelling words were also pronounced during #m. tAn ability to guess the

meaning of misspelling words were upon individudérpretation from the context of
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each word. For example, the worghsan” (or hotline in Thai) appeared aswdw”

could be understood by listening to the phone nurabéhe end of that sentence (see
Figure 4.10).
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Figure 4.10 www.siamhrm.com (human resource ansl goimmunity website)

For www.eduzones.com, all participants admired preparation of
alternate text for most images in this website.nEatage or icon provided a suitable
description for blind users. However, the majodfyparticipants (4 of 5) reported that
the structure of web contents was presented bysabith 2 to 3 columns without
priority order, resulted in time-consuming process explore all subjects. The
browsing patterns of each participant were obseread participant try to find list of
main menu first then use shortcut key insert+F&darch for interesting topic, one
participant use shortcut key L to estimate the tlerod each subject such as “list of 9”
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then skipped to the next subject, while the regpasticipants (3 of 5) used “tab” or

“down arrow” to listen to every subject one by geee Figure 4.11 and 4.12)
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Figure 4.11 www.eduzones.com (l-education zone @mypvebsite)



Nawitta Sundaravej Results / 44

flsia ===

Ustunsuaolnanus!

il |
WSS EILIR D

T e - |
Sy FUMAETLE R TN
g7

*Ao R TuTai e —
fiu (Eles sl @i
geiun ey e dnnsfnee
2553 Usmma GAT/PAT
AauaiuTig. 0-2763-2601-
G

o - . Lo
Z dventTiadmissions
AOUGITI Sm TR Al

il S Buusia
WAL L REsaUsEae

auns APEX Education litan fia

HUUNASDUAUMIFIIIE0 BEUAL fy oo iunan APEX
— - APEX Education Tel.0-2260-
® nEou Usenn WG Sul 2910

wniEog wadans
Euuﬂm a0 Auwimutas Iy SneSausediuduiis audana l‘_liluﬂ’lti”l uad
aUAEIG AR AR AW U Black
E Berry geng Wall mEnudiaun
®  oEw T Tdie Eull”
- B

Figure 4.12 The sample of image with alternate iextww.eduzones.com

The problem of image missing alternate text wapeeted to be the
majority of web accessibility problems that coukel found in entertainment websites.
Surprisingly, www.sanook.com had prepared desomgtifor all images and still be
able to use a large number of graphics componenteaded. Interesting findings in
word spelling problems were also noticed. Two pgréints found particular problems
that could not be found by evaluation software @noal checking. For example in

Figure 4.13, the use of “...” in article namg:alig...51” were pronounced dg-un-

< 9

1%-9-Aon-Ren-Aen-i1” as a result of language switching mode.

FL TG L

Figure 4.13 The sample of problem found in www.gsdnoom
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This kind of problem might not be considered asewgere problem but it
could cause annoyance for blind users. Another Eamas also the effect of mistake

in typing content by web developer as shown in fégd.14. The wordiiui was

typed incorrectly by using punctuation in place wawel, by doing so, it was

pronounced asie-ny-ya-uu-1d-In-asz-e1-4iu” instead ofvir-iu”.

| B s anniu

v/ Bins
fieg TG (NG 8.5
fElPG 1140
Swabhda 000 2759
frdaBSWax  27.59
Gt 2879

Figure 4.14 The sample of problem found in www.sdknoom

The similar problem was also found in www.212cad&. Web contents
were provided by a list of subjects and also pregh@a small icon at the end the list to
click for further information. In Figure 4.15 “[+]iton was shown as a link to another
page of the website. The problem occurred whendblisers cannot interpret the

meaning of this icon and the screen reader prorealiitcas=i-1au-Au-1-Ta-naea-19-
< Y
au-mMu--a”.

ayunsuas o y
ST TFUHLWIE RSN 26 adnasuhaaniaa

e

bt agnazongu

- _.I
= =

o - |
|

W EANTR TN A1 TR
uEatUiigg malSiedd
TaunaTHRsEUZ

200 1)

-

-t

Lel

7]

k
1

'I'__r—:

iR )

Figure 4.15 www.212cafe.com (freedom online comryuebsite)
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In conclusion, blind users mostly reported the esaneb accessibility
problems as found by evaluation software and makchatking. However, some
unique problems such as the use of symbol or thege between English and Thai
language which required self-interpretation wem® dbund due to different personal

experiences of blind users.
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CHAPTER YV
DISCUSSION, CONCLUSION AND RECOMMENDATIONS

DISCUSSION

The findings from the study of accessible webs$de blind users in
Thailand combined with quantitative and qualitatiresults. The discussion was
divided into 3 parts as follows;

Part I: a number of accessible websites inl&hdi

Part 1l: web accessibility problems found byleation software

and web accessibility problems found bynuos checking
Part Ill: web accessibility problems found by ladory study with 5 blind

users

Part |: a number of accessible websitesin Thailand

The findings indicated that 1.81% of websites miland are accessible
(see Table 4.1). The numbers of accessible webnritgch category are varied. In the
category of government websites, 3 websites fromweébsites were assessed as
accessible. The previous study on accessibilityoernment websites in Thailand by
Mitsamarn, Gestubtim and Junnatas (2007) repoietl only 1% of government
websites were accessible, while another study oasaiility of government websites
in Taiwan reported that 28 websites from 35 websut@re accessible. (Chen and
Shao, 2005)

Looking further at the findings from other catager business websites
also gave priority to web accessibility issue agsegoment websites and became the
first runner-up category with 2 accessible websit€se category of education
websites and other websites reported the same ¢é\atcessibility by found only 1

accessible website. The study also revealed tregitdea move towards the design of
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accessible websites, none of entertainment wehsges able to comply with the Web
Content Accessibility Guidelines (WCAG).

Although all entertainment websites failed to lbasidered as accessible,
some websites from this category presented a grach@e of web design with full
use of graphics elements. For instance, www.sagook— the most popular websites,
found only 22 errors in total and provided alteentixt to most of images used in the
website. The result was concordant with the findifrpm a study entitled “Tension,
what tension?: Website accessibility and visualigiés Petrie, Hamilton and King
(2004) tried to elaborate the belief among webgtesss that beautiful and interesting
website cannot be accessible by conducting thesaikty testing with various kinds
of websites such as government, business and antegnt websites (Petrie,
Hamilton and King, 2004).

Considering the nature of accessible websitesdanrthis study, two in
three of accessible government websites were fioenorganizations that directly
served people with disabilities, namely; websitesotial security office and Thai
disabled development foundation. While accessibiress websites were owned by
Decha and IBS (a lawyer company) and PB Air (alingircompany). Unfortunately,
PB Air Company was officially closed down due todncial crisis at the end of year
2009. Two accessible websites, both from educatiebsites category and the other
websites category, were text-oriented and couldosinbbe considered as text-only
websites.

Part 11: web accessibility problems for blind users that can be found by using a
web accessibility evaluation software and manual checking through the Web
Content Accessibility Guidelines (WCAG)

In exploring various kinds of web accessibilityoplems found by
different evaluation techniques, the evaluationvearfe performed well for its purpose
of indicated as many problems as possible in at gfesiod of time. In Table 4.3, the
total number of web accessibility problems foundnir all websites was 33,917
problems. The problem of image missing alternakt veere identified as a major
problem above all which is conformed to the findinfgom the study of Asakawa
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(2005) that image without alternate text was thggést problem for users who use
screen reader to access website. However, it waitetl in terms of accuracy to
evaluate the subjective issues such as the sitiyabil alternate text for images.
Therefore, human judgment is required to crossichéte problems found by

evaluation software.

A-prompt, the selected evaluation software in thiady, provided a
feature of “Manual check” warning reported concatigwith the lists of accessibility
problems foundThe findings from manual checking identified fewmoblems than
evaluation software in Table 4.5. Some images ptedein www.glo.or.th are for
decoration. They do not intend to convey any megfalninformation. In this case, an
alternate text of a decorating image should bedefpty or assign as null alternate
text. By doing so, screen reader software will clatgby ignore the image and will not

announce its presen(see Figure 4.5).

Although, the appropriate way to assign an altertext for an image is
rely on web designer’s decision to present visof@rmation in text form. But in some
cases, image was used as link to other part ofwhbbsite and required more
considerations to choose a suitable descriptioexigain its function as well. For
example, the website that used an image of a hasise link back to the first page
might need to present an informative descriptiotetathe Internet user know more
than just a name of such image. Rather than asgigim alternate text as “a house”,
the image should be described as “link to homepagséad. Accordingly, a manual
check through WCAG could be able to fill the gaprague communication. (Bigham,
2007).

The difference between personal perceptions atatpiretations of blind
users played an important role in considering &erdte text as appropriate or not.
The suggestion was in conformity with Neilsen amanite’s study in 2001 that the
guality assessment of alternate text is neededufther investigation (Neilsen and
Pernice, 2001). Moreover, new technologies werelired in designing an accessible
websites. Web authoring software such as Adobe rremver CS4 has recently

added new feature that prompt the web designenter en alternate text for every
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image used. As a result, web designer will negebomore attention before assigning

each alternate text.

Manual checking also identified other types ofipems which cannot be
found by wusing evaluation software solely. Misspgll was found in
www.siamhrm.com as shown in Table 4.6 and also doumwww.sanook.com as
shown in Table 4.8. Consequently, further improvemef misspelling word
evaluation should be conducted, especially for vedshat need rapid change of
information such as online news and articles. Missapossibly happen during web
updating process, but new technologies are becommare efficient to detect the
problems before publicizing the information. Meaiiehblind users' ability to guess

the meaning of misspelling word is varied by diietr level of experiences.

Part I11: web accessibility problems for blind users that can be found by
laboratory study with 5 blind users

For evaluation by blind users, web accessibilitybems were identified
without counting number of problems found. Despite fact that some web
accessibility problems were reported in www.gldtofrom other evaluation methods,
most participants successfully browsed througtclagiand filled up a form to check
the winning lottery number proficiently. Familigritwas involved in this case

according to prior experiences of all participants had visited this website before.

The findings from assessing www.siamhrm.com andwegduzones.com
were corresponding with the results from evaluasoftware and manual checking.
The problems of image missing alternate text weported as the highest problems
found in www.siamhrm.com (see Table 4.6) and wése aonsidered as the most
difficult web to browse by all participants. Whilee findings from Table 4.7 showed
that www.eduzones.com had the smallest number bf aseessibility problems, all

participants agreed that the images used in thiswexe well-prepared.

However, in www.sanook.com and www.212cafe.compéatticipants
claimed that they confronted with difficulties iruggsing the meaning of words

pronounced by screen reader (see samples showgureR.13, 4.14 and 4.15). These
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problems were unable to detect by evaluation seoévweand manual checking. The
findings from this study became another evidenceswpport the necessity of
laboratory study with blind users in evaluating accessible website, or at least
attempt to operate an evaluation method which aawige the proximal result as
testing with blind user. Testing web by using soreeader with monitor turned off
was suggested in a comparative study of methodadeessing web accessibility for
blind users which conducted by Mankoff, Fait andirm 2005 and mentioned once

again in Rosmaita’s study (2006).

CONCLUSION

The study of accessible websites for blind usard'hailand aimed to
survey the total number of accessible websitesbliod users in Thailand and also
explore various kinds of web accessibility problefoand by different evaluation
methods. The samples were 385 popular websites Booategories, ranked and
classified by Thailand web directory and web stagsfrom Truehits.net in December
2009. All samples were assessed by evaluation adtwamed A-prompt prior to a
manual checking through WCAG. Eventually, the labory study with 5 blind users
was conducted to acquire in-depth information flexperienced screen reader users.

Overall, the results showed that 7 websites frotatg&gories with the total
number of 385 websites were accessible (1.81%})héncategory of government
websites, there were 3 accessible websites, nam@&lyy.sso.go.th (Social security
office website), www.tddf.or.th (Thai disabled demment foundation website) and
www.pwa.or.th (Provincial waterworks authority webk In the category of business
websites, there were 2 accessible websites, namvlw.decha.com (Decha and IBS
lawyer company website) and www.pbair.com (PB Aompany website). In the
category of education websites and the categomttedr websites, www.thaiall.com
(Personal website) and www.haarai.com (Web dirgcteebsite) were evaluated as

accessible websites.
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Various types of web accessibility problems weleniified by evaluation
software. The problem mostly found in this studysvii@mage missing alternate text,
with the highest number of 24,995 problems fron®33,problems (73.69%) reported,
followed by link missing alternate text (20.66%)daform label missing (4.08%)
respectively. Moreover, evaluation software alsgorted other types of web
accessibility problems such as server-side image, fimatton missing alternate text,
marquee, empty heading table, frame missing tilieking content and broken skip
navigation link.

Afterwards, web accessibility problems found froranual checking were
slightly different from evaluation software. Theoptems of image missing alternate
text were examined and some images were distingdisls decorative images. As a
result of manual checking, the findings of governineebsite and business website
reported less number of images missing alternate @onversely, the problems of
misspelling word which cannot be identified by exsion software were reported by
manual checking of business website and entertaihwmebsite.

For laboratory study with 5 blind users, the mapants reported that the
problems of images missing alternate text were doim most websites which is
corresponding to the findings from evaluation saftev and manual checking.
However, most of images in www.eduzones.com and wamook.com provided
useful alternate texts that helped blind users ridetstand visual information as
sighted users. Although, the exact number of praldeuld not be identified by blind
users due to different browsing habits. But theaativge of this evaluation method
was the ability to detect unique problems that darily be found by blind users such
as improper alteration between English and Thaydage.

Summarily, because of the high variation in perfance at finding
problems among various evaluation methods, the gwtbn of findings from all
methods is necessary for better insight in exptprireb accessibility problems. No
single evaluator or tool could be counted on soléhkeb designer or web developers
might rely upon lightweight method in the prelimipastage such as automatic
evaluation software, which is available online foee. Then gradually gather up

expert’'s comment and blind user’s opinion to imgrdive accessibility later on.
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RECOMMENDATIONS

From the study, there are suggestions as follows;

1. Recommendationsfor accessible web designing from blind users.

Although WCAG suggested that web designers mighwide an option to
create a text-only version of website for acce8gilrieason. Blind users in this study
claimed that they prefer to access the same imkerts other users, rather than

browsing a separate text-only version of websites.

Another recommendation for designing an accessi@bsite for blind
users is consistency of page format. Many websiteglifficult to interact with due to
the complexity of the presented information. Brawsseach page of websites can be
thought of as a traveling route for blind usersthAugh, some websites provide a
sitemap as a guide for understanding the structutiee websites, blind users claimed
that they prefer to read through the pages or a#widy headings or subjects.
Therefore, blind users expected that format of d&yshould be the same in every

pages.

Moreover, it was also suggested that instead oking websites by
popularity as appeared in Truehits.net websitetettshould be a list of websites
ranked by accessibility likewise. Consequentlyndlusers will be able to use websites

without vainly go through the trial and error presdime and again.

2. Recommendationsfor further study on web accessibility issue.

Blind users are Internet's users who have to cmtfrwith web
accessibility problems directly. Hence, web designprocess should not be operated
without perspectives and comments from blind us&lthough, Neilson and Landauer
(2000) suggested that minimal number of 5 partitipacan be considered as an
effective and affordable user testing. A laboratstydy with larger group of blind
users should be conducted in the future for furingestigation. According to the
difference of experiences and browsing habits ohddind user, the ways of handling

with web accessibility problems might be dissimiBBesides, the scope of study under
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the subject of web accessibility should extend wider range of Internet user with
other disabilities because each group of the déshbkers has to cope with specific

concerns and constraints.

In addition, the number and design of websiteshailand keep changing
all the time. Therefore, Thailand’s web accesdipiévaluation should be observed
regularly. In the same way as Asakawa (2005) mah&gsetudy the difference of web
accessibility problems found during year 1997 t®20The findings can imply the

potential of web accessibility situation in theuid.

Furthermore, there is a growing number of web ssibdity evaluation
software varying in features and advantages ofirfftndveb accessibility problems.
Aside from A-prompt used in the present study, o#ealuation software such as
Bobby or Lift should be compared for their performoa and effectiveness. As a result,

web designers can choose the appropriate toolviduating their web accessibility.
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APPENDIX A
Most popular websitesin Thailand (December 2009)

TOP 1 - 500 Website wais Risnus1sn15,096n5 15z i uian Sy 2009

e : : ABANTIMS2 :
é #a3uled (Faamu Un|qu;a:?{l)Sessmn,Pagewew \may Unllgue é.l;slg:.:ﬁ] Pageview
1 | wweglo orin 44,600 86274 267.610 9948 %t
> |wwwobecgoth 15,756 28164 561369901 % [
3 [ thaitambon.com 10,717 14,555 BA.122 9285 % D
4 | b0t orth 8,729 16,670 44,950 04.85%,5;; &)
5 |wwew thailocaladrmin oo th 8,193 18,715 21.153 Gm'%’jLE:} =)
6 |www.cmi08.com 8,054 new  ages T |2
7 |wwwprdgah 7,761 13004 20869 “1200H )
8 |wwiocscon 7,612 12992 48872 ‘}11'502 =
9 |wwwrdgoth 7,329 12219 22207 @601 % |
10 s thailandpost.com 6,416 13,565 32,633/ @315 SaLE
11 | wwsactpa orin 5,068 6077 11.794 &14.%/2 =)
12 | w550 goth 3,885 7,436 5443 0 56 %L
13 |wewsemia goth 3506 2180 14845 "WEIL;E
14 | wewew studentloan.orth 3170 4777 11,252 *36'2/35::. @
15 |wwwismed.arth 3,010 4025 4900 "”E/f
16 | wwsw dopa.go th 2,952 5,785 5.925 *’2‘”,,2
17 | et o th 2,852 angg 1528 TR |y
18 | e e it 2 591 BEEZ 10209 ‘3‘30'12’;;?
19 |wwew.consurmerthal.org 2,485 3512 16,467 &H'?;iLE
20 |weww sme.go.th 2,434 3078 6972 "12‘12
21 | iy e coth 2,344 3,307 10109 9183'002
22 |www whitermedis.org 2.3 3008 9685 $18 a8 ]
23 | www phinetorg 2 241 3248 4650 ”15@,2
24 | clc o th 2,006 sarg 7035 Tk
26 |t nicaonline com 1,976 2413 4499 “‘}55'1,,/%5:‘ =)
05 | stlee g th 1,967 3,096 4849 ®258 /La
27w rovingoth 1,940 2,506 54911
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53 | e tistr o th 1,882 2818 5,420 "m”/"H@

23 |wnirrnoe. goth 1,862 2,485 6313 ®75 /Ld@

30 | www dbd goth 1,825 7237 40,367 495 %

31 | wwwculture godh 1,722 2311 10665 ®252% B

32 | wuw rakbankerd com 1,465 1,890 3908 *”'f;f =)

33 |wwweppo.godh 1,438 2,081 3,558 @301 /LQ@

34 |waw dosegoth 1418 3797 5144 "15?2Lg_. =)

35 |wesnneconsulargoth 1,352 2,607 5,930 ¥8.00 %

36 |wwwmotgoh 1,351 3848 13494 4297 %]

37 |wwewclinictech mostooth 1.313 1,517 2412 #1415 [
wl |

38 | s rubberthai com 1,254 1608 49z *F10 y

e e 1,244 2,451 8607 "21-5025@_@

40 |wisnit i BbsE.ge th 1.223 2,952 5,372 "13'2&1

41 | tdldt orth 1.189 1,879 4553 99,99 %4

43 |palaces thainet 1176 2,201 8916 ‘3‘2843;’;5‘

43 |kanchanapissk.arh 1130 2027 15684 ‘7"\?3'{2' =

44 |wewwtisi goth 1123 1,669 4398 #12.4 %8 )

45 | werss ke moph go th 1.103 1719 4070 "WBEL%@

4B | worw depthai.qo th/ 1,091 2,142 4984 #15.4 /H@

47 | v i g th 1.088 3310 4789 '15':2/1};?

48 |winthaigov.goh 1,070 2,122 3,302 4443 %L

48 | ww tamith 1,045 1629 2136 "28'_’;2

B0 s rnoac.goth 1.032 1.924 6,056 !’E.Qgc‘/F )

51 |wwwped gath 1,030 1574 3,001 87.46 %] 7

52 |y dede goth 1.026 1,541 2901 "12'502 =

53 | i nstdla or th 1,015 1897 4328 WM/EOFE?@

54 [www.onesga.orth 1.014 1.439 3,892 e 3/}5 @

55 | ticl go th 396 3,071 3339 QEB?E/ELE_

66 |wwow krisdike goth 941 1,826 7213 ‘}455/};?@

57 [wwnetistr-foodprocess.net 928 1,226 1.503 "128/%5?

53 |wawnsogoth 327 1,387 5102 "283/1};_‘ =)

B9 [www.rnchanaral.corm 813 1.308 4217 GEHE%LE =)

B0 | g i th at1 4286 5142 "1510|L§

BT |wwwtransportcoth 305 1526 1,962 ‘}54'1,/};?

62 | wwrw.dlcd gouthsict 389 2,233 2,700 ®2.31 %]

B3 |wisw.sriaigy ot 384 2,080 3453 *’25'%;;

64 |wewnncipthailand.org 875 1.810 4,396 ’HE/EOFE_-

65 |www.moigoth 275 1277 3145 "ESEEIL: =)

B [ st et 366 1174 2770 "29'50/9}_ 7]
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67 |stweh.dss.goth a52 1,150 zoig P09
B8 [wewnexim.goth 843 1,128 2,292 Gm'gj IZ".)
69 | poa coth 829 9 222 Y19 ey
70 | wowrethaitradefair.com 8O3 952 3.039 8 65 % @
71 | i lshour ga th 764 114 4oy *3 y
72 |woww codiorth 784 1123 1608 ¥ 2%
73 |wwwemojgoth 743 1,361 2,300 ®10.8 /L
74 [wsee ot goth 728 1,640 4,490 #3106 % @
75w oicorth Gaa 1.417 B.6Z2B @12.5;/‘8) @
76 |speedtestnectecorth GAA gz0 1,218 47.03 %Fga E’;;
77 | wiwbnc.coth 678 1.802 2,077/ ¥5.44 /L
TOP 1 - 500 Website wudn 5303 Jsz4nRsu Fuawau 2009

A o on e - : :
f |p,s'é”él'i’.}?pf;?;’:{'é'wlﬂ%'ﬁs-m Unllgue g;;g.‘iﬁ, Pageview
1 | sigmbrm.com 56,180 77.265 1433900 <018 % @
2 | yellowpages.coth 35,085 48,710 161151 #1321 % I_E‘_/:
3 [wesnie jobblklk com 27.6834 50,148 742,345 827 % [__?1
4 v jobth.com 26,020 41,378 334262 1302 % E_J
5 |wwwjobsdb.com/TH 23.801 39,9486 268,757 483 % @
6 [weniecitac coth 21,520 32,296 100272 #2501 % @
7| wewnisjobthal.com 21,433 40,192 526,871 $1418 % D
8 [wwnw 3bb.coth 21.310 27208 7. 4080385 42 % @
9 | wwcriprice.com 11,961 19,448 39158 ®EE %
10 | wewiehappy.coth 11,424 15,921 24,243 ¥11.49 % E’:_J
11 [wesreehflight. ned 10,218 158,354 50143 $071 %= @
12 [wewrr jobthaiwelb.com 8635 12,092 70118 1741 % @
13 [wenietruecorp.co.th 8.464 14,310 50,071 #2571 %55"@
14 | thaieasyjob.com 8.377 10,2939 37.763 ¥1169 % E_J
15 [wewrw buddyvjob com 6,909 B8.734 37938 3819 % D
16 |wowrtotco th £132 12,085 26,002 @870 %Ll
17 |wowrwenationejobs.com B132 8.338 41,336 $11.88 % D
18 |job.ocscgoth 5,965 8.032 34740 &34.01 % @
19 [wewrr jobduzy.com 5,848 6.4 10714 ¥1629 % D
20 | v tttonline net 5,548 10,01 20418 ¥1369 %
21 | jobsism com 5318 B.085 13.026) 1641 % @
22 | wwwplazajob.com 5,107 5977 14878 1722 % @
23 | wawnirjoburl.com 4,944 5,840 12.688 ®160.26 % |
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24 |wnerrnialueng.com 4677 5.328 12,020 $23.91 % @
25 |y Clas sifiedthai. com 4,261 4838 11,289 #1944 %4 D
26 |y 2zyjoh.com 3534 4,394 14,725 ¥1812 % @
27 | wownerthaicabincrew.com 2,787 4,268 21,433 <654 % D
28 |wwrrthaifranchisecentar.com 2,770 52495 17.432) 156 %iE

29 |wnree siamjobonline.com 2614 2955 B.A52 317 % D
30 |wiwer.clecha.corm 2,507 2,958 5570 ®457 %iE E)
31 |wesrwagel-center.corm 2,392 2,648 3969 G0.04 % @
32 [wesnebtscoth 2,389 2.905 9063 241 % @
33 [wewnwe 5000k corm 2,294 2,736 8896 $23 D
34 | wvwjobinoththailand.com 2.282 b.046 39.265 ®113%

35 |phonebooktotooth 2,234 8183 40,272) #1017 2LE

36 [wewrwernthai corm 2,084 2,661 3.398 #1158 %

37 [wewnie jobjobocoth 1,994 2,209 3,288 15 % @
38 |hamsiam.com 1,896 4,298 41,099 @748 % @
39 | icateplus net 1.887 2885 15,450 <4758 % D
40 | marketingoops.com 1,846 2,229 3841 @923 % @
41 |wnerer. appjok.com 1.676 2,258 2,314 ¥12.84 %

42 | thaiadpoint.com 1.597 3.249 4429 §'15.19%F§:ﬂ

43 | wv roytEwan.com 1,526 3.070 8187 ¥11.84 %LE:

44 |vesrrthailand.com 1,448 1,705 4837 ¥1z24% @
45 | friend.co.th 1.421 2.046 2,451| ¥-47 BF %L

46 [weanjobant.com 1,343 2,298 8,682 3197 %

47 |y cattelecom.com 1.340 2648 8,943 #1625 % @
48 [veanir jobtou.com 1,322 1,458 263 1z @
49 |wewrwnanosoftoo th 1,288 2,557 4184 ®48 %

50 |y Drnoneycenter com 1.254 1.544 5R17 ®BE? % @
BT v jobbyeyou.corm 1123 2078 E.746) 2308 %

B2 |wninirthailandexhibition.com 1123 1.242 2168 ®1157 % @
B3 | jobdue.com 1.105 1.200 1,933 $1667 % D
54 |wwwethaijobpost.com 1,083 1,610 3127 ¥1239%

55 [wenniernjob.in.th 1,077 1,388 1,616 #2942 %

BB |y cltvthal.com 874 1.198 4661 41540 % @
57 | payshuy.com 873 1.410 8198 433 % @
BB |wowrer jobbeas com 957 1,182 6218 ®122% @
59 [wwniebangkokmetro.coth 944 1,168 4,664 #1035 % D
GO |wesrsjobbangkok.com 840 1,253 1,358 8147 %

BT |wneree. comrmarithailand. com 929 1.033 2224 #7535 % @
B2 | v pantawani).com 921 2,088 25,395 <3502 % @
B3 |wowner.qsncc.coth 864 1.011 3373 $2269 % [__?1
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B4 |werwtcdoconnect.oom 271 1,035 1,365 11.68 %

G5 |nukbunchee.com 764 1.03 2,238 ®21.08 %EEH@
BE |whwnwr phair.com 752 1,278 2,632 2065 %

B7 |wwwbridgestone.coth 746 928 3.940) 411.84 % @
B8 |wwnirthaifreelancebid.com 736 1,152 2085 ®173%

B9 |wwrwthaitelephone. com 702 944 4363 $9.42 % ELJ
70 | w2 e-part.com 702 589 1,205 1682 %

71 | justindy.com/ B34 91z 1.194 -;}4.52%F§"
72 |wnwy archeep.com kad 1.30 3367 6785 %LE

73 [wewre pl-pac. com 671 1,106 2AR7 706 %

74 | thaiiiobs. com BRY 1,298 4387 B1573 %

75 |wree adecco coth 539 7E8 3471 @27 V2% D
76 |y jssr.coth 69 911 10,697 ¥4911 % @
77 [wewwemlmeinth 556 B15 11020 $17.01 % D

TOP 1- 500 Website wun a158ay dscdnien uaxn 2009

R ; ; - : -
3 sadulen (1Foan l{:gjl;eﬂg::;)SESSlDﬂ.PﬁgEV|Ew Unllgue Sljenslg::)?] Pageview
1 |www eduzones com 75.4a0 160,002 453817 523 % @
2 |wewrwvcharkarn.com G0.660 90,934 293,01 %13.13%'55: =
3 |gotoknow.org 46,554 B7.741 148,392 #171.48 %LE" =)
4 |wrany thaigoodyiew carm 30.967 B2.437 231,770 ®358 %LE @
b |wowre kroobannok.com 30827 43643 79,303 1.3 %LE& D
B |learners.inth 18.163 23,862 56,001 $1559 %LE @
7 |panyathaiorth 17.487 28,187 39170 308 %LE'U
B [woere ruacth 14,146 20,646 28.343 4099 2 @
9 |www.mahiclolac th 13,462 29355 106314 366 %LE )
10 | oy - Oramanga.com 12,754 16,364 38105 41744 % @
11w rmiutphigics.com 12,537 18,036 56,704 -&2.13%&5 @
12 | tumncivil.com 11,907 15,393 55,331 $12.32 %LE =)
13 |lexitronnectec arth 11,725 18,755 87509 W44 @
14wy spu.acth 10,956 14,670 30,707 4&56.05 %2 I_E’_J
15w ku.acth 9932 20,3049 22,323 §2D.15%F§'"
16 [wowrr thaiall.corm 8317 13.717 19,665 ¥4.33 %LE.
17 |wewrricphysics com 2543 12,580 37932 @533
18 | v stouacth 2413 15,843 31,993 @40 61 28
19 [wwew.educatepark.com 7042 12,756 3,063 @733 %
20 [wninirsudipan.net 5575 7.906 11.777) <&351 %F;'
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21 |woanir.serma.go.th 5,206 8,206 13.314) #1534 %LE:

22 |wreni UnigaEng.com 4611 B.721 27.064d-721.93 %LE E’_y
23 | weerwr siamdic.corm 437 8163 16,448 $12.36 %

24 | wrerir sahavichacom 4.004 4.857 11,548 22 01 %LE @
25 |wewrwe nidarnbell net 3.664 5270 315 #2156 %

26 |woani radompon.com 1583 4176 B.30B 873 % @
27 |wowewe utceacth 3,556 7.268 11.931) ¥3481 %= D
28 [wowrir karn b 3,465 8117 32,303 1817 %

29 i lib.ruacth 1226 4,335 12,737 #2021 %FE: @
30 |woeri suanboard net 3178 5577 21,970 §1D%L§_ @
31w psu.acth 3143 8.492 20,266 43394 % D
32 |woerwr chermirackorg 31m 4,025 7887 #8744 % E’_y
33 |wwewrnaipradabonline.com 2,734 4,989 11.415 158 %

34 [wawewr. metulkssanc.com 2. bRy 2,893 20,448 ¥8.41 % @
35 |bodinzone.com 2,628 3.926 10,260 *4.99%55:
36 |thaiio.com 2,470 4,786 10,956 #1912 %

37 | wreninuacth 2470 4.062 49068 <3628 % @
38 [www.dusitacth 2419 4607 4,867 5810 %5

39 wownir st orth 2,217 2,404 9.226 786 %LE:D
A0 [weerie schoolnetth 2,195 2722 5416 3481 %LE E’_y
A1 wowrwripstacth/ 2133 3875 B4z00 206 %L;é

A2 | rredirsthrain. com 2077 2,639 9060 @2b.03 % @
43 [wwewthaiengineering.com 2,017 2,842 3.344 47 41 %FE:

44 |wnani. paNmIEL.COM 1.883 3321 9,369 1482 %LEQ

A5 [weeni spuftiends com 1.869 2.044 2,893 W154% D
46 | reg.chulaacth 1.788 3.307 3,584 3808 i

47 |edltv.thai.net 1.762 2610 16,402 #7599 % @
48 | wrerr NetDesign.acth 1,760 213 4726 $2325 % E’_y
49 i sealZthal.org 1.715 303 4,588 8582 %L
B0 | wrerr thaifesd net 1.700 2911 5,857 <699 %

51 |weww.dpuacth 1,670 3,368 8074 649 %

62 |woanie.debsirin.acth 1.4490 2073 3.708) <1169 %FE:
53wy biis 0 th 1.470 1,757 1.962) 499 48 %Lgﬁ

B4 weprir.stpacth 1,439 2,152 4,180 #1378 %L;

bh |waner sisaketedul goth 1,383 3,561 B.0490 -&E.BE%LE:
56 |tatayva.com 1.365 2212 4,414 @074 %

57 | weener kanzuksa.com 1,323 1,629 5.R97| 42832 %

b | it 2ANIC.COM 1,316 2,386 4,443 ®053 %F:

59w kanid com 1.281 1,645 4318 #1483 %LE'" @
GO | v grad. mahidolacth 1,242 3,569 11.738 ¥19.61 %LE
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B1 | KrUpUnmal.corm 1.227 1,945 3576 Wzl %LE'U
B2 |woeri rsu acth 1.211 1,545 3219 ®i17E2% )
63 |woenerrouicmahidolacth 1.165 1.872 4,994 &7652 % @
G4 |wnirir 2nin.coth 1,155 1,275 2,332 ®30.25 % @
B | lib ku acth 1,145 2,319 4. 5E5 #1089 5% D
BB [wopni rmiutt ac.th 1,145 1,692 2414 $2932 %Fi' =)
G7 | woanir. s erthai.corm 1.095 1,692 3125 ¥5126 %LE"
68 |researchers.inth 1,063 1,240 2618 2364 %LE E’TJ
B9 |wewrwe hrcenter oo th 1.037 1,298 2743 ®18 %LE'U @
70 [woprirnpc-se.coth 974 1.412 £.260) 451 % @
71 | wrwrr avance.com 962 1.584 2,086 41646 %
72 | kodmhai com 940 1,498 2.047) ¥5754 %E
73w jtdic com 937 3.459 13119 223 %LE'"
74 | vy pandintong.corm 910 1,040 2,292 ®¥186% E—J
75 | sarakades.com 902 1,047 2470 088 % D
76w biotec.orth B95 1,300 1,858 #1353 %5
77 |wowre thaitrainingzone.com BER 995 1.949 1357 % @
TOP 1 - 500 Website nuis fufia dscindan Suarau 2009

B g - - a : :
@ fimSulea (1Faamiu l{:la%lﬁsg::;)Sessmn,Pﬁgewew Unllgue SUenslgILl.:l)?] Pageview
1 |www sanook.com 646,039 2715697 12763652 <&0EE % D
2 |wewni kapook.corm 478,602 1,261,240 4612235 <5449 % @
3 |wwew.delk-d.com 278,768 B79.456 4269642 G449 % @
4 |teenees.com 261,478 780,398 3733438 &1.32% @
b [ gmember.corm 164,395 483,622 1179128 ®007 3 I:;)
6 | weani truelife.corm 164,098 297 558 988,645 47551 %
7 |www siamzone.com 162,748 274,454 1.337.822) G7R9 % @
8 |wwrw ohozas com 144,944 240,814 BO0B.60Z ¥1.89% |[~]
9 |wwwrneemodel.com 144,008 341.904 BE7.189) G349 % @
10w siErmbia.corm 139,320 302,654 1141538 @571 % |
11 [woww postiung.com 121.042 366,375 1.294.707 <3151 % D
12 | yentad corm 108,051 171,864 640,302 <&0.10 %% @
13w pleng.com 105.194 204,703 702837 @438% |
14 |wewrwr cliprmass.com 84.421 137.402 B24.140 ®25E % @
15 | KOMMUN.COMT 76.761 162,966 2373160 #1268 % I:__:)
16 | atcloud.corm 76,499 114,960 387311 @313 % @
17 [wwrwe rwvake com 72431 124,975 4060300 4343 % @
18 [wwrw hunss com 5,380 104.249 3BE579 ®EE] % @
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19 | zheza.com BE,094 107.548 3494760 @7EE%H |
20 [wnwewr pukpik.com 61,976 95,259 3331800 ¥658 % E"_}l
21 [wewwe rnusicatm com/ £0.479 89,159 286,690 20066 25 | [~
22 |flash-mini.corm 56 REE 76,224 227198 ®EE] = @
23 [whwvw showeled corm BE.670 70,865 181757 @071 % |
24 |whw Slamza.com 54,147 99,833 285,77 @051 % @
25 [wwewouplay.com 53.784 81,255 235,908 2695 % @
26w popcomfor? com 50,547 88817 458,217 ¥1.86% @
27 |wwrwe thaiza com 44 K53 0854 211,385 166 % @
28 [www siamdara.com 43,874 61,894 388,118 w1266 % |~
29 [wwewr pinghbook.com 41,4449 73862 389.520 b TR I—E'_‘.,l
30w zubzip.com 37.097 50,459 142,392 <3992 % E"_}l
31 |[wwew zabzaa.com 36,927 77268 168,753 &1630 % |~
32 [wwewyorkza.com 35911 45,146 71,334 @511 % @
33 |weenwzonezeed.com 35,378 48.871 705 43BED % I:___'.)
34w QOO SIAM.COM 34.265 79,409 268,612 ®0.81 % @
35 |www siamcomic.com 32,361 52703 254,353 4529 % D
36 v rmahamodo.com) 30,521 49,355 57,794 @11 04 %E @
37 |weww zazans.com 29,365 45 E15 70688 124 % @
38 [wwew khonkasnlink.into 27,545 51,3682 195,954 <&6.ED % E’_._)
39wy kikuza.com 26,615 43,766 269.461) 41964 % @
40 | majorcineplex.com 26,464 38.299 188,357 41872 % @
A1 [wewewe fedder com 26,215 35,332 204,332 @374% @
42 [wrwrw blusgy.com 26111 31,601 72819 ®349% @
43 |soda-zas.com 25,525 36,755 95,0500 &4 .86 % I:;._)
44 |wewri nangdes.com 25,196 32,069 139,777 ®1.3% @
45w daradaily.com 23884 30572 75,909 43975 % D
46 [www unseencar.com 23,643 33,038 142,664 1626 %% @
47 |whanenadoo.com 20,942 B1.532 108,400 2854 % @
48 | www adintrend.corm 20,284 24,744 81,303 <&0.30 % @
49w itrylike.com 19,374 29.544 39,896 <3609 %EEZ

50w igossipy.com 18,255 23,652 109,939 &1 .26 %

51 | wwwe hifithai cam 18,071 23,630 61,350 589 %LE )
h2 |kajeab.com 17,654 22,259 B8.512 @814 % @
53 [wwew.2-teen.com 16,581 21,965 84139 <3011 % @
54 |wwewr.chordtabs.inth 15,908 26,458 126,273 <39.00 %% E"_}l
BR [www girlzeed com 15173 21,334 78734 4426 % @
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BB |wnane thaiore com 14,649 19,319 46610 #6516 % @
57 |wnanee guitarthal com 14,288 28,856 254013 4&114% @
58 [www charyen.com 13.646 18,60 21,910 63682 % @
B9 | wnane0iggog.com 12,960 17.879 22377 W13
G0 |wnanee showewallpaper. com 12,274 16,2849 108,990, #0117 % @
G1 | wnane numaan com 12,1649 22.237 44823 ®18% @
B2 [wewrie 1000258 corm 11,547 14,704 30305 @391 wLE @
B3 | thaiticketmajor.com 10,913 16,436 121,452 4720 % @
B4 [wrerwe s0izEE COM 10,390 12,153 22998 w2514 % @
b5 | zuzaaciub com 3,543 12547 31,730 <&5 5 %
b6 | deedes|ang.com 3,305 16514 40,623 €407 %
67 |wwieyimsiam.com 9.072 10.923 24048 61 26 %LE )
BB |wnanae unlimitlife com 8.920 11,361 30645 €186 % @
B3 | wanane rnochdion com 8.633 16,908 101,919 <&055 % |::_..)l
70 | wewni NUMNIE.COM 8.103 10,432 12,901 ®371%
71 |wnane clip-hot com 7.962 8537 29,964 $2308 % @
72 |bkkonling com 6,807 8.096 18,690 @15 63 % @
73 | wewnw baan|armyut. com B.363 10,539 22881 42012 %
74 | weine stCinermacity.corm B.357 8.425 19.839 &0.36 % @
70w kil 20U com B.150 9.498 18,624 ¥4 %FE'“
76 [wnani rmusicza.com 5,914 13,375 97,2260 2874 %LE. )
77 | kachon.corm 5 066 12,235 39,939 #1071 %
TOP 1 - 500 Website wun 5wy Aszdnieou Fuanu 2009

o NG p - - : ;
@ HadulsA (1Faana l{:lag:'l:sg::;;3933|un,PﬁQEV|ew Unllgue S'.Jer'lslgll;l)?] Pageview
1 w21 2cafe com 75.914 116,767 410,638 <&0.36 % @
2 [wreri igetweb com B2.474 87,887 200156 ¥4.85 % @
3w thalware. corm 57276 78.857 289911 W253% @
4w longdo.corm 43,079 103.802 411,456 W22 %FET@
B |www 0B i 41,250 64,400 130,865 4175 %LEH =
G v uppic.net 38,497 52316 99,838 <6808 % @
7 [wwew temppic.com 36,321 47 675 115,338 $886 % @
8 [woww gushare com 34231 53,844 163364 W26 % @
9 |www beupload.com 25,563 32,330 £3.188 8095 % @
10 [www hulashare.com 22,666 27247 57,989 <3187 % @
11w upchill. com 22,664 40,056 142,543 ®213% |
12 [wowri yirmwhian. com 22 463 27972 E4.157 #1498 % @
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13 |waw thaicool.com 21,465 30937 86,965 W204% I:_.)
14 | wawwr |efthit com 18.871 22,643 36947 ®1B4% @
15 |uppicweb.com 18,554 22,310 B0.793 41995 % I:__:_;
16 | weanir gigchat corm 18.344 30.008 09606 <5406 % @
17 [www thaipromote.com 18,065 28,653 39341 448 %

18 | v thaimail.com 17.295 37.095 227.6804 ®6.45 % @
19 |www uploadioday.com 16,346 19,275 39445 B247 % I:_.)
20 |weanie haaral corm 14,830 20,183 23589 ®244%

21 [wwwrmeehoard.com 11,225 20,2497 39677 ¥3613%

22 |wehindexthai.corm 10,283 13.670 16,984 #1409 %

23 |zone-itoom 10,142 17.195 39577 4780 %LE
24 | wowr thaiirc. corm 8.701 26,622 31,686 w1408 %

25w tantee net 9.483 14,818 26064 B075%

26 [www buildboard.corm 8172 11,455 11,734 &358 %

27 |wnaniy i akeweheasy.com 7.931 10,424 w12 WI % @
28 |wwwr siam2web.com B.252 B8.963 51,3700 <3003 % @
29 | wwwr thaimen.net 5472 8.950 12,285 #1553 %

30 [ww trueinternet.coth/home hitrn 5,058 B0 15,018 #25.62 %Lgs [~
31w ruabruam.cam 4,959 10,604 40,097 &E39 %

32 [wwwwebthaidd.com 4,399 8,283 17.278 1028 %

33 [wawnirnsn.in th 4.284 9.724 39228 $1697 %

34 [www nipacoth 4,066 5,378 B9 F1EEE %

35 [ wwikleyonline.com 3.884 7446 49,828 41495 %EE:@
36 [www officialwebsitepromotion.com 3,134 4,761 17.213 ¥7443 % @
37 |myuppic.com 2,736 3,352 8,348 G844% D
36 |websocietybiz 2613 1B77 5202 453 %
39 [wwew uppicfast com 2,601 3.089 5,843 49224 % @
A0 |y rnamyfile. com 2.432 2.987 4954 1708 %oei %))
41 |spesdtestorth 2429 5.964 7.214 41046 3

42 |wawwr fhappy.com 2.213 4,580 10,483<+181.19 %

43 |wowwr dith.inth 1.942 2,733 3530 577 uLE

44 v thaidoweb.corm 1.567 1223 871841194 %

45 [www.netregis.com 1,453 1,945 2892 BB %

46 [thaimisc.com 1,384 1.969 3,095 2412 %E

47w gmwebsite.cam 1.362 2118 3921 ®E1E%

45 | v upZhox.com 1.320 2183 3007 G688 el
49 | www siamdoo.com 1.255 1,995 2,785 1087 %

b0 v codetukyang com 113 2,56k 5215 053 %LE

51 [thaiirc.org 1.103 2.273 4606 #1003 %

B2 [wewrw thaifasthost.corm 1,054 1.573 B2dy Bzl |
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53 [www.csloxinfo.com 960 2,459 3,017 ®2208 %L§=

54 | www thai?6.corm 920 1,253 1.458 #3694 %

bR [ riakewehez.corm a7z 1.076 433 ®1E% @
56 [www thaizone.com 825 1.004 1123 4325%

57 | wwinet.coth 763 1.274 1,860 #1531 % @
58 |www asis.coth 757 1.623 3,196 5612 %

59 | e chwthad.corm 730 1173 2,256 *9.43%F§:=
B0 |wwrw vakyaihost net 725 954 2.031) 42855 /L:,@
B1 | whwnw. nacmian.corm GRS 741 1,080 41278 %L§=@
B2 | TARAD quickweb. com BG5S 956 1,793 &1.70%

B3 [wwwhkeng.com R48 916 1.274 #1828 %5

G | wen thaimess.com 545 765 ga0 WE0.24 %

G5 |y pavvo of. com ha6 863 1,227 943 345
GG | www shopdd.inth BEY B75 1,992 ®16.2 % @
G7 [worw SEPPASAN.COM 544 719 1.481| #2184 % @
68 |thaiporals.com 527 544 1,619 #3565 % @
GO | waw truenwifi net 513 610 1,497 4020 % @
70 [ wwr pOFANCOM 474 Bad 3.005 ®EEI % @
71w chalyohosting.corm 406 528 1,190 #1646 % @
72 | ji-net.com 388 531 852 #1353 % @
73 | wewnw crnsthailand.com 350 03 1,155 #3042 %Fg:i

74 |wewew thaiddns corm 330 563 890 <9643 %nga

70 | wwnw easyvhome.inth 323 457 1.078 QD.EZ%LE?
76 |winw toopormar.com 38 35k BBE 675 %LES@
77 |wwrw smarzoneonline com 293 1.370 1.656 44103 % @
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APPENDIX B
Web accessibility problemsrecord (evaluated by A-prompt)

vua s 1Ems Ussdnfiousunan 2009 Checkpoints Total
Sudiui | fiaciu s (Boosm Unique IP) I}
1 w010 or th Bl 4 31 o) oOf 1) 0O 0O 0] 0 O 0f 0O 73
2 v, obec go.th 1720 94 4 0] 0 0O 0O 0 0O 0O 0] 0] 0O 270
3 woniw thaitarmbon. com 112 1118 0f 0 0 0O 0 0 O 0Of 0O 49
4 w2 108, com 127039 4/ 0 0 0O O o 0O o o] 00 o 170
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APPENDIX C

Data checklist and casereport form (evaluated by blind users)
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