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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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CHAPTERI
INTRODUCTION

1. Background of the study

The World Wide Web has become a significant information resource for
everyone including the blind. Computer users who are blind or blind users normally
use an assistive technology called screen reader for accessing computer applications.
A screen reader is the software that interprets the information displayed on the screen
and sends to a text-to-speech synthesizer or to a Braille display. But not every website
was properly designed for blind users. Due to a deficiency of evidence to present a
web accessibility level, most of web designers and web developers are still unaware of
the problem that blind users are facing. This ignorance could lead to the situation of

more inaccessible websites in the future.

Only few studies have been conducted on this issue during the past decade.
For example, there is a study on the web accessibility of 50 most popular websites in
the United States of America. This study found that more than half of these websites
were not accessible especially for blind users (Sullivan and Matson, 2000). Another
research conducted in 2005 into the current level of web accessibility in China
reported that none of Chinese websites was compliant with Web Content Accessibility
Guidelines (WCAG), in spite of the fact that these selected websites were meant to be

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

For Thailand, web accessibility has started to become an important issue
by the effort of Ministry of Information Communication Technology in 2003. The
government has been planning to develop an e-government system to provide a service
through websites. A preliminary survey on the government websites in 2007 reported
that only 1% of government websites were accessible (Mitsamarn, Gestubtim and

Junnatas, 2007). The scope of study of Mitsamarn, Gestubtim and Junnatas was
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limited to government websites only, which cannot represent the real situation that
blind users are facing with the problems of accessibility of most websites. Therefore,
more investigation on web accessibility of overall websites should be conducted
regarding that blind users need to access all kinds of websites as equally as other users.

This study was intended to survey various kinds of websites from Thailand
web directory and web statistics at Truehits.net with the total number of 10,000
websites. The sample size was determined by using Taro Yamane’s formula (Yamane,
1967). After applying the formula, the result of the sample size was 385 websites
which were divided into 5 categories in the same manner 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, portals and

Internet services providers.

The 77 sample websites in each category were chosen by popularity
ranking reported monthly online and were evaluated for the level of accessibility by
using web accessibility evaluation software called A-Prompt. The results from this test
presented the number of accessible websites in Thailand. Furthermore, an in-depth
study about web accessibility problems exclusively for blind users were conducted
with 5 websites (the most popular website of each category) by using 2 different
methods; a web accessibility manual check through WCAG and a laboratory study by
blind users.

Web accessibility problems that blind users encounter in accessing a
website could range from annoyances that only waste more time to severe problems
that force blind users to quit a task. For example, an image without any explanation is
not accessible for blind users. The accessibility problems of each website were

reported by using the web accessibility evaluation software, and the problems that
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affected blind users directly were categorized by using manual checking through Web
Content Accessibility Guidelines (WCAG). However, neither web accessibility
evaluation software, nor manual checking alone, is sufficient to certify web
accessibility for blind users (lvory and Chevalier, 2002). Web accessibility evaluation
need to include laboratory study to get a better understanding of the problems that
blind users have to deal with (Clark, 2002). The discussion of the results presented
both quantity and type of web accessibility problems that different evaluation methods

were able to find.

2. Objectives of the study
2.1 To survey a number of accessible websites based on popularity

ranking in Thailand.

2.2 To study web accessibility problems for blind users that can be found
by using a web accessibility evaluation software and manual checking
through WCAG.

2.3 To study web accessibility problems for blind users that can be found

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

3. Resear ch questions
3.1 How many accessible websites are there based on popularity ranking

in Thailand?

3.2 What kind of web accessibility problems for blind users can be found
by using a web accessibility evaluation software and manual checking
through WCAG?

3.3 What kind of web accessibility problems for blind users can be found

by using laboratory study with 5 blind users?
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4. Scope of research

Based on the list of Thailand’s web directory shown in popular ranking of
December 2009 from Truehits.net, there were 10,000 websites in the directory listed in
various categories. Since the number of websites keep growing in the fast pace and not
all of them were frequently visited by most users, the sample size of 385 websites
were determined by using Taro Yamane’s formula (Yamane, 1967). The latter part of

the study examined 5 websites chosen from the most popular 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 designed, developed and edited, all users

can have the ability to equally access the information and its functionality.

5.2 Web accessibility problem: A state of dealing with difficulty while
browsing a website due to a lack of ability to perceive 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 software instead of visual perception.

5.4 Screen reader: A software that interprets the information displayed on
the screen and sends to a text-to-speech synthesizer or to a Braille display. In this
study, JAWS version 10.0 developed by Freedom Scientific Company

Limited and Tatip developed by PPA Innovation Company Limited was selected.

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

A-promptversion 1.0.6 developed by the University of Toronto was selected.

5.6 Manual check: A process of examining a website in particular
subjects that could only judge by human after following 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 sitmatof web

accessibility in Thailand, especially for blind users.

6.2 The findings will enable web designers and web dmaats to realize
the importance of developing their websites with higher degree of

accessibility in order to attract more users, including blind users.
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CHAPTERII
LITERATURE REVIEW

On “A study of accessible websites for blind users in Thailand”, the

theories and related studies were reviewed to be guidance of the study as follows;
1. The Internet and blind users
2. Web accessibility for blind users
3. Web Content Accessibility Guidelines (WCAG)
4. Thailand Web Content Accessibility Guidelines (Th-WCAG)
5. Thai Web Content Accessibility Guide 2008 (TWCAG2008)
6. Web accessibility evaluation software

7. Related domestic and international studies

1. Thelnternet and blind users

As access to Internet increases, so will use of the Internet in daily life. For
example, companies providing a channel for their customers to purchase their products
online or for universities to provide their students Internet-based registration system.
Therefore, it is becoming increasingly advantageous to be able to find information on
the Internet efficiently. These benefits are meant to provide convenience for all users,
including blind users. Approximately 196,000 people with severe visual impairment in
the United States of America were reported to have access to the Internet, and half of
those were considered as regular computer users. The number of blind users keeps
increasing since those statistics have been published (Mankoff, Fait and Tran, 2005).
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While the survey of Internet user from Internet World Stats shows that there are more
than 1.6 million blind users in Europe continent and the numbers are expected to grow

rapidly (E-consultancy, 2006).

Blind users can access the information in the websites by using assistive
technologies, which enable blind users to acquire information in 2 ways other than
using their vision to read the monitor like other users 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 screen into synthetic speech.

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

transform the content into Braille characters for user to touch.

The screen reader software, also commonly known as a text-to-speech
synthesizer, has greater majority of users comparing to Braille output option because
not all of blind person are able to understand Braille language. Also, the price of
speech output software is more affordable than the Braille output hardware. The
screen reader software could be compared as a sighted companion for blind user by
reading out the contents and events that happen on the screen, such as menu list,
heading and text (King, 2004).

The severe constraint on browsing website by blind users is that they have
to rely on hearing solely, instead of using their visual perception. According to the
limitation of listening to each web’s content one line at a time, blind users are unable
to understand the structure of the entire website before they explore them. This is the
problem that usually occurs whenever blind users have to confront with an unfamiliar
interface. Moreover, blind users are forced to listen to an enormous amount of text
while sighted users are able to gain the same amount of information in a quick glance.
Sighted users can look through a website by scanning for some interesting keywords
because they can see the headings at once. Although, blind users can choose to jump
from heading to heading by using shortcut keys, they still need to wait for the slower
screen reader to speak the heading aloud one by one (King, 2004).
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2. Web accessibility for blind users

As a result of vision loss, website that requires visual perception will
become inaccessible for blind users. Blind users mostly use a screen reader as their
assistive technology to access the information on websites which is a disadvantage to
them since no other alternatives are adequately provided for visual content. When
blind users who use a screen reader reach an image while reading a page, the screen
reader will pronounce a text description provided for the image instead of the visual
information they cannot see. If the web designers or web developers disregarded to
provide any description, then the screen reader will either read the filename of the
image or become silent. If the image contained important information, then this

information is not accessible for the blind users (Bigham, 2007).

Instructors of web design classes also accepted that web accessibility for
blind users should be taught to the future web designers at the beginning. Since most
of students are currently designing a website based on a type of GUI (Graphical User
Interface) design and expecting all users to browse the web by using mouse rather than
keyboard. Web designers are surprised to know that blind users can also browse the
web. Once the web designers learned how to browse a website with a screen reader,
they find out the way to prevent the accessibility problems of website by adding
alternate texts to those visual elements (Rosmaita, 2006). Some web designers
misunderstand that making an accessible website means using no image at all or
generating equivalent text-only pages as an option for blind users. But the truth is,
providing an alternate text is a basic solution to enhance the accessibility level of the
websites (Jackson, 2003).
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Figure 2.1 The increasing of images used in websites and transition of the number
of images without alternative texts (Asakawa, 2005).

Figure 2.1 showed the annual average number of images used in 11
selected websites over the past 9 years. The findings showed that the number of
images has increased more than four times during this period of time. If there are no
alternate texts for these images, blind users will lose a lot of the information presented
in a form of visual element. Alternate texts are extremely important for blind users to
acquire the information from websites and to browse through websites. All the
accessibility regulationsuch as Web Content Accessibility Guidelines (WCAB)

US Section 508 request that websites need to prepare alternatetiexiever images

are used. Figure 2.1 also showed the number of missing alternate texts in selected
websites which increased from 1997 to 2000. However, it suddenly decreased in 2001
from 38% in 2000 to 19% in 2001. The results indicated that all images on 5 selected
government websites had alternate texts as a result of US Section 508 regulations that
became effective in June of 2001. In 2004, it appeared that private companies also
started to provide alternate texts for their websites. The number of missing alternate
text decreased to 7% in 2005. Although, the use of images has increased steadily but
the ratio for missing alternate texts has been decreasing quite consistently since 2000.
The findings indicated that web accessibility has gradually improved (Asakawa,
2005).
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3. Web Content Accessibility Guidelines (WCAG)

Web Content Accessibility Guidelines (WCAG) is a list of guidelitees
make website accessible to people with disabilities. The guidelines are intended for all
web designers and web developers to follow as a manual for creating or improving the
accessibility of websites. The main purpose of these guidelines is to promote web
accessibility for everyone. Web content should be accessible for all users, no matter
which user interface they are using such as desktop browser, voice browser, mobile
phone or automobile-based personal computer. Despite different constraints that users
might be confront such as noisy surroundings, over-illuminated rooms or in a hands-
free environment. Following WCAG will also help users to find information on the
website easier and quicker. These guidelines are not meant to discourage web
developers from using image or multimedia, but rather explain how to make these
contents more accessible to a wide user group (World Wide Web Consortium, 1999).

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

1. Priority 1 checkpoints; whiamust be satisfied

2. Priority 2 checkpoints, which should be satisfied

3. Priority 3 checkpoints, whiamay be satisfied

WCAG Priority 1 checkpoints provide the basic, minimal standard for
accessibility. "Single A" conformance with the WCAG indicates that the site has met a
minimum standard for content accessibility by satisfying all applicable Priority 1
checkpoints. Similarly, "Double A" conformance indicates satisfaction of all
applicable Priority 1 and Priority 2 checkpoints, and "Triple A" conformance indicates
satisfaction of all applicable checkpoints.

Priority 1 checkpoints are the focus of the present study because they
represent a minimum standard for content accessibility. There 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 element.

Ensure that all information conveyed with color is also available

without color, for example from context or markup.

Clearly identify changes in the natural language of a document's text

and any text equivalents.

Organize documents so they may be read without style sheets. For
example, when an HTML document is rendered without associated

style sheets, it must still be possible to read the document.

Ensure that equivalents for dynamic content are updated when the

dynamic content changes.

Until user agents allow users to control flickering, avoid causing the

screen to flicker.
Use the clearest and simplest language appropriate for a site's content.

Provide redundant text links for each active region of a server-side

image map.

Provide client-side image maps instead of server-side image maps
except where the regions cannot be defined with an available geometric

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

For data tables that have two or more logical levels of row or column

headers, use markup to associate data cells and header cells.
Title each frame to facilitate frame identification and navigation.

Ensure that pages are usable when scripts, applets, or other
programmatic objects are turned off or not supported. If this is not

possible, provide equivalent information on an alternative accessible

page.
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14. Until user agents can automatically read aloud the text equivalent of a

visual track, provide an auditory description of the important

information of the visual track of a multimedia presentation.

15. For any time-based multimedia presentation, synchronize equivalent

alternatives with the presentation.

16. If, after best efforts, you cannot create an accessible page, provide a

link to an alternative page that uses W3C technologies, is accessible,
has equivalent information and is updated as often as the inaccessible
page (World Wide Web Consortium, 1999).

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

Th-WCAG, stands for Thailand Web Content Accessibility Guideline, is a

national web accessibility guideline for web developers in Thailand. The guideline is a

modified version of Level 1 of WCAG 2.0 under W3C that has been adjusted to suit

the circumstance in Thailand. The guidelines of Th-WCAG are shown as follows;

1.

2.

Provide a text equivalent for every image.

Provide a text equivalent for every object.

Provide a text equivalent for every script.

Provide a text equivalent a title each frame.
Captions are provided for prerecorded multimedia.

Information and relationships conveyed through presentation
can be programmatically determined, and notification of changes
to these is available to user agents, including assistive technologies.

Using table markup to present tabular information.

Using label elements to associate text labels with form controls.
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9. Any information that is conveyed by color is also visually evident

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

without color.

All functionality of the content is operable in a non-time-dependent
manner through a keyboard interface, except where the task requires

analog, time-dependent input.

For each time-out that is a function of the content, user is allowed

to deactivate the time-out.

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

A mechanism is available to bypass blocks of content that

are repeated on multiple Web units.

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

described to the user in text.

When any component receives focus, it does not cause a change of

context.

Web units or authored components can be parsed unambiguously, and
the relationships in the resulting data structure are also unambiguous.

Text or diagrams, and their background, have a luminosity contrast

ratio of at least 5:1.

Content does not blink for more than three seconds, or a method is
available to stop all blinking content in the Web 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 programmatically determined from
the link.

22. Changes of context are initiated only by user request

(Mitsamarn, Gestubtim and Junnatas, 2007).

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

standard guidelines for developing accessible website, provided by the effort of
Ministry of Information and Communication Technology. The principles of TWCAG

2008 are divided into 4 sections as follows;

1. Perceivable

1.1 Provide text alternatives for any non-text content so that it
can be changed into other forms people need, such as large
print, Braille, speech, symbols or simpler language.

1.2 Provide alternatives for time-based media.

1.3 Create content that can be presented in different ways

without losing information or structure.

1.4 Make it easier for users to see and hear content including

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

2.3 Do not design content in a way that is known to cause

seizures.

2.4 Provide ways to help users navigate, find content, and
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 that examines and provides reporting
status on accessibility problems, but the repair process are not automatically available.
A-prompt is considered over Bobby for its ability of assessing color contrast, missing
script section, link text that may not be meaningful and missing skip over navigations
(Edwards, 2001).

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

Accessibiity Problems

{81l Problem Groups Contents of 'SCRIFT missing NDSCRIPT section’

Narm
] proFisis 1
9 popis YES 1
& s [ signis YES 1
(] SCRIPT missing NOSCRIPT section ® 1
1
1

: ] slde o VES
0[] Not Required For Conformance J !

¥] stuieswitch. YES
[¥] userdisplayprefs js YES

[V Completed Frepais 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 accessibility evaluation software

7. Related domestic and international studies

Atchara Suwannakin (2003) has studied the behavior and needs to access
information through the Internet of persons with visual impairment in Bangkok and
Vicinity. The findings from this study showed that the main purpose of using the
Internet was to search for information. A majority used the Internet to increase their
knowledge and download programs. On problems and barriers of accessing
information through the Internet, most of the blind users had problems with the format
of the presentation on the screen and problem of using English as the media to access
information (Suwannakin, 2003).
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A study entitled “The potential of web accessibility in China: a hypothesis
on its impact on the global web interface” is based on a preliminary research
conducted in 2005 to indicate the current level of web accessibility in China. The
study evaluated 8 selected websites which are meant to be information portals for the
visually impaired. Results of the evaluations showed that none of the selected websites
is compliant with “Level A” of WCAG 1.0 (Web Content Accessibility Guidelines).
Therefore, all of them are considered as inaccessible websites. Causes behind this
situation may include lack of regulations from the government and lack of
accessibility awareness of web designers. Moreover, Chinese web accessibility also
faces the challenge of the diversity and complication of Chinese language (Lisney, Li
and Liu, 2007).

A survey in accessibility of government websites in Taiwan has been
conducted annually. In 2005, the assessment of 35 selected websites showed that only
28 websites passed Priority 1 of WCAG. The most commonly problems found in 2005
were similar to the problems reported in 2004. For example, problems of providing
summaries for tables, problems of providing space to separate adjacent links, problems
of identifying the language of the text, problems of using relative sizing and
positioning, problems of using a public text identifier in a DOCTYPE statement,
problems of providing a text equivalent for every image, and problems of assuring that

event handlers can operate without a mouse (Chen and Shao, 2005).

Another study on web accessibility in the United states of America has
examined the accessibility and usability of 50 most popular websites, The results
suggested that a meaningful ordinal ranking of web accessibility is significantly
correlate with the results of web usability assessment procedures. The diversity of
Internet users with different level of disabilities has increased the need for applying
universal design principles to design or develop an accessible website. The study
reported that www.amazon.com, ranked as the most popular commercial website, was
also get the highest vote for accessibility level for most users (Sullivan and Matson,
2000).

Interesting findings from a survey on webmaster perceptions about web

accessibility showed that there are still many inaccessible websites, even there are
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various evaluation software and guidelines to help the web designers and web
developers in making their websites more accessible. The data was collected from 175
webmasters. The results indicated their knowledge on the topic of web accessibility
and the reasons for being unable to create an accessible website. The findings were
vary from a lack of time, a lack of training, a lack of managerial support, a lack of
client support, improper evaluation software, and confusing accessibility guidelines

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

In 2006, Brain J. Rosmaita presented a study on setting the new approach
for web design course by placing the issue of creating accessible website for blind
users at the beginning of a course. The purpose of the study was to emphasize the
importance and benefits of web accessibility to provide web design students with the
motivation to implement accessible web design. The new approach that was
mentioned in this study is to let the students browse a website with the monitor turned
off and listen to the screen reader instead. The new course outline was based on
personal experience of each student. It presented a concrete reason and a practical

model to create an accessible website in the future. (Rosmaita, 2006)

A comparative study of methods for assessing web accessibility for blind
users has conducted by Mankoff, Fait and Tran in 2005. The study used 4 different
evaluation methods, namely; Expert Review, Screen Reader, Automated and Remote,
to find the accessibility problems that affect blind users in particular. The result
showed that the evaluation method called “Screen Reader” is the most consistently
successful at finding accessibility problems. The “Screen Reader” required a group of
web designers or web developers to browse a website by using screen reader and
turning the monitor off. The study also claimed that a laboratory study with blind users

is too difficult and expensive to operate (Mankoff, Fait and Tran, 2005).

Clark (2002) referred to user testing as a common usability method proven
effective for finding accessibility problems. Unfortunately, user testing with disabled
persons was assumed to be too difficult to perform due to the limited financial
resources of a web designer and a lack of interest from the investor. It was also

believed that user testing will consume more time than other methods (Clark, 2002).
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Neilsen and Landauer (2000) argued that evaluating website with users can
rely on the results which come from 5 users only because most of the accessibility
problems would appear repeatedly. Researcher would gain more information about
web accessibility problems by running many small tests rather than running a large
number of users which they cannot afford. According to the purpose of user testing
which intend to help web designers and web developers in designing an accessible
website, but not intend to discourage them by determining as many problems as

possible (Neilsen and Landauer, 2000).

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

According to another study on alternative text’'s quality by Bigham in
2007, stated that the lack of appropriate alternative text for images on website
remained a problem for blind users and other users who access the web by non-visual
interfaces. For instance, the text “Click Here” is a commonly used for alternative text
for an image or a link in most websites, but it conveyed no meaningful message to
inform what will happen if the image is clicked. The researcher claimed that valuable
alternative text is usually composed of words and phrases that can be independently
verified to be meaningful. However, the context surrounding and user’s personal
interpretation were also involved in judging the quality of these alternate texts
(Bigham, 2007)

Writing an effective alternate text for images is important and web
designer should be well-educated to implement it properly. It was commonly found
that web designer decided to assign an alternate text based on the file name of the
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image. While occasionally this can be an acceptable strategy but sometimes results in
meaningless alternative text. The appropriate way to describe an image should start
with understanding the purpose of each image before assigning an alternate text. Some
images are meant to use as a decorative component such as bullet or pattern in a
background, in this case, the alternate text should be assigned as null alternate text to

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

1. Population and samples

The population was all websites in Thailand’'s web directory,
approximately 10,000 websites were registered during December 2009. The 385
samples were calculated by Taro Yamane’s formula at the confidence 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 was calculated as shown;
n=10,000/1 + 10,000 x (0.05)
=385

Samples were selected by using purposive sampling method respectively
from popularity ranking. The selected samples represented different kinds of websites
divided in 5 categories (top 77 websites from each category), ranging from
government websites to entertaining websites that all Internet users, including blind
users, frequently visit.

The popularity ranking is based on the number of times that internet users
have accessed a site in each day, commonly known as page view ranking. The
statistics relating to the website rating in Thailand was provided by Truehits. Truehits
keeps track of the browsing activities on most websites and 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 users to explore the accessibility
problems that could be found in browsing 5 websites. The requirements for recruiting
blind users were 5 blind adult computer users, ranging in age and education levels.
Participants must be legally blind with no other disabilities and usually used JAWS
(Job access with speech), a commonly used screen reader in Thailand, to access
information in daily lives. The participants were volunteered among blind persons who
have passed the computer training course from the department of academic services
for the blind of Ratchasuda College, Mahidol University.

The participants were 5 people, aged 29-38, who had been diagnosed as
legally blind. All participants were considered as regular internet users by browsing
websites at least 5-6 days per week and used JAWS as their screen reader for output
information about the websites. Participants had varying levels of experience using
JAWS for browsing the websites. One user had 3 years experience, three users had 4
to 6 years of experience, and one had more than 10 years of experience. Participants
reported using the websites to accessnad- (5 of 5), to search for information (5
of 5), to read the news (5 of 5), to download software and digital file (3 of 5) and to

study online (2 of 5).

3. Instruments

This study required various instruments for different purposes such as
evaluating web accessibility and for data collecting process. Firstly, the web
accessibility of sample websites was evaluated by A-prompt software. A-prompt was
chosen over Bobby, another well-known evaluation software. The analysis of
accessibility in both A-Prompt and Bobby are based on the W3C's WAI Web Content
Accessibility GuidelinesThe advantage of A-Prompt over Bobby is an additiona
feature to fix the error immediately which is useful for further development of web
accessibility. Therefore, A-prompt was considered as an appropriate evaluation tool

for this study.
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The data from this process were recorded in spreadsheets, awaited for total

calculation later on. The list of research instruments included;

1. Computer with internet connection to run the web accessibility
evaluation software called A-prompt version 1.0.6 developed by the

University of Toronto.

2. Microsoft excel spreadsheet program for collecting and calculating
data.

Another part of the study was a laboratory study with 5 blind users, using
single computer with screen reader software to test 5 selected websites. The selected
computer was set in the same condition for all participants. The list of research

instruments included;

1. Computer with internet connection and screen reader software
(JAWS version 10.0 developed by Freedom Scientific Company
Limited and Tatip developed by PPA Innovation Company Limited)
attached with amplifier. All set in a control conditions at the department

of assistive technology at Ratchasuda College, Mahidol University.

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

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

3.2 Part Il checklist of web accessibility problems from top

ranking website of each category.

3.3 Part Il suggestions for accessible web design for blind

users
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4. Procedure

The data collection started by using the selected accessibility evaluation

software called A-Prompt to test and validate websites for accessibility conformance.

The status was shown as “Failed” or “Conformed to level A”. The results

also showed the accessibility problems that could be found in each website.

l@ A-Prompt B@
Accessibility Problems
Al Problem Gioups Contents of 'I'mage rﬁiséimg altemate text’
= g] Required For Corfomance MName | Repaired | Pricirity ‘ A ‘
1] Flicker should be aveided %] atre:_sitemap.ipg MO 1
13 FRAME missing litle 4] bullett. prig MO 1
13] Image (button] missing altemate text :ﬂ bullet]. phg NO 1
1] Image map [server-side] ] buletl.prg NO 1
| Imiage missing altemate text !_-.ﬂ rhoiisennd Wil 1
o IN l\Fl:anufal ;hFEEké : ] rexipg NO 1
#[_] Mot Required For Conformance Xl tule.prg NO 1
v Completed Repairs Not Selectable 7 1epairs selected
Progress
31 probl i i the d k(0 Ieted
| prablems remain in the dacument (0 repaits completed] 3A-Frnmpt
= FAILED
Desired Conformance Level: & Dioes not conform
Help | Settings I Repait ‘ Done

Figure 3.1 Sample of findings from evaluation software

In order to identify web accessibility problems for blind users in this study,
several methods of website evaluation process have involved. Although, the findings
from evaluation software presented a large number of web accessibility problems,
manual checking was still necessary to clarify details that software could not entirely
evaluate. For example, the evaluation software could not check spelling of a word
which could lead to misunderstanding (shown as “Manual checks” in Figure 3.1). But
with manual checking through WCAG, this kind of problem could be found. On the
other hand, the evaluation software could not distinguish an image which was used for

purely decorative purpose from a meaningful image and could not identify whether the
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alternate text provided was appropriate or not (as shown on the right side of Figure
3.1). Therefore, findings from evaluation software and manual checking were

different.

The researcher had to manually recheck web accessibility problems that
found from evaluation software due to the limitation to judge some subjective

problems. The findings from both evaluation methods were reported.

The study commenced upon receiving a permit to perform the research
from the Human Research Ethics Committee. The researcher started recruiting the
participative volunteers to join the laboratory study. The selection method of
candidates was based on the snowball sampling to form the research team of 5 persons

as proposed.

The participants were asked to browse 5 websites, the most popular
website in each category, ranked by Truehits.net. The web accessibility problems
identified by the participants were combined with the observation of the researcher.
The duration for the study of each website was 20 minutes with an interval of 5-10
minutes recess prior to accessing the next website in order to provide appropriate
pacing and sufficient mind setting for the participants and also to allow the researcher
to switch to the new website. Upon completing the study of all 5 websites, the research
proceeded to further to analyze the data gathered and finalize the findings as

anticipated by the purpose of the study.

5. Scoring system

Evaluation software automatically reported the number of various web
accessibility problems in each website. The software system counted each location that
found any kind of problem as 1 score. Therefore, same kind of problems was

repeatedly counted for quantitative comparison purpose later on.

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

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

researcher.

6. Data analysis

Statistics used for analyzing data of this study were percentage. After
gathering numbers of web accessibility problems found by evaluation software from
all samples, the results were calculated and presented in the form of text and table

format.

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

evaluation software and manual checking were shown.
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CHAPTER IV
RESULTS

This chapter presents, analyzes and interprets the data collected in this
study. They are divided into 3 parts as follows;
Part I: overall web accessibility
Part 1l:  web accessibility problems found by evaluation software
And web accessibility problems found by manual checking
Part Ill: web accessibility problems found by laboratory study with 5 blind

users

Part |: overall web accessibility

Table 4.1 Number of accessible websites classified by 5 categories of websites

Category of websites " .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 as a result of this study
indicated that 7 websites from 385 websites (1.81%) have passed the evaluation

process made by web accessibility evaluation software. Accessible websites were
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mostly found in the category of government websites, while none of entertainment
websites were considered as an accessible website.

The findings from Table 4.1 showed that 3 government websites from total
number of 385 websites (0.78%) were accessible. While in the category of business
websites, there were 2 websites from 385 websites (0.52%) that passed the evaluation
process. The same quantity of accessible website with percentage of 0.26 was found

in the category of education websites and other websites.

Table 4.2 Lists of accessible websites showing names with 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 shown to present different ways
of handling information in a website. Each website contained various kinds of web
contents, such as text, images and forms (details can be seen in Figure 4.1, 4.2, 4.3 and
4.4).
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Figure 4.1 www.sso0.go.th (Social security office website)
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Figure 4.2 www.decha.com (Decha and IBS lawyer company website)
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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 problems classified by 5 categories of websites

Category of websites Nu-m-b-er of web 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 accessibility problems were found
in entertainment websites with 9,063 problems from the total number of 33,917
problems (26.72%), while category of business websites and education websites 7,609

and 6,558 problems respectively (details as in Table 4.3).

Table 4.4 Types of web accessibility problems identified by evaluation software

Types of Number of web

. . 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 identified 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 mostly found in this study were
the problem of images missing alternate text with percentage of 73.69. The minors
were problem of links missing alternate text with percentage of 20.66 and problem of
form label missing with percentage of 4.08. In addition to the missing alternate text of
displayed images, there were also other kinds of problems found in the evaluation
process; such as the use of server-side image map which should be replaced with
client-side image map, button missing alternate text, marquee (a special effect of text
moving to get more attention from internet user), empty heading table or heading that
was not relevant with table content, page title is not informative, blinking content and
broken skip navigation link.
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Table 4.5 Web accessibility problems found in www.glo.or.th by using evaluation

Results / 36

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 W Total 61

The number of accessibility problems found by using evaluation software
and problems found by manual checking through WCAG were shown in Table 4.5.
Manual checking reported only 53 problems of image missing alternate text while
evaluation software reported 65 problems. The images that were used for decoration

purpose (see Figure 4.5) were not included in manual check.
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Figure 4.5 The sample of an image used in www.glo.or.th for decoration purpose
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Table 4.6 Web accessibility problems found in www.siamhrm.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 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 number of web accessibility
problems found in www.siamhrm.com, especially the problems of image missing
alternate text. Manual checking found 600 problems of image missing alternate text,
while evaluation software found 604 problems. However, manual checking also
identified another type of problems of misspelling word which cannot be found by

using evaluation software as shown in Figure 4.6.
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Figure 4.6 The sample of misspelling words found in www.siamhrm.com
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Table 4.7 Web accessibility problems found in www.eduzones.com by using
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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 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 number of problems,
comparing to top websites from other categories. However, there is no difference

between web accessibility problems found by both evaluation methods.

Table 4.8 Web accessibility problems found in www.sanook.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 difference between problems

found by both evaluation methods. As a result of limited spell check capability of
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evaluation software, misspelling words are evident in www.sanook.com by manual

checking.

In the same manner as most entertainment websites that need rapidly
changed update news and articles hour by hour, www.sanook.com had made 15

mistakes on misspelling words as shown in Figure 4.7.
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Figure 4.7 The sample of misspelling word found in www.sanook.com

Table 4.9 Web accessibility problems found in www.212cafe.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 are similar, except the fact
that evaluation software reported 1 problem of using marquee in www.212.cafe. A
marquee is a scrolling piece of text displayed either horizontally across or vertically
down a website page depending on the settings. However, after checking through the
web manually, it was found that the text that appear as marquee were also provided in

accessible format below as shown in Figure 4.8.
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Figure 4.8 The sample of marquee found in www.212cam

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

blind users

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

completed the forms to check the winning lottery numbers. Links missing alternate
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text were also found by 3 participants, corresponding to the findings from evaluation

software (see Figure 4.9).
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Figure 4.9 www.glo.or.th (government lottery office website)

On the contrary, www.siamhrm.com — a human resource and jobs
community website was ranked by blind users to be the most inaccessible website
among all selected websites. According to the findings from evaluation software, over
600 problems were found in this website. All participants encountered a large number
of images missing alternate text and links missing alternate text. Additionally,
misspelling words were also pronounced during the test. An ability to guess the

meaning of misspelling words were upon individual interpretation from the context of
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each word. For example, the worehsdn” (or hotline in Thai) appeared aswaw”

could be understood by listening to the phone nurabéne end of that sentence (see
Figure 4.10).
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Figure 4.10 www.siamhrm.com (human resource and jobs community website)

For www.eduzones.com, all participants admired the preparation of
alternate text for most images in this website. Each image or icon provided a suitable
description for blind users. However, the majority of participants (4 of 5) reported that
the structure of web contents was presented by tables with 2 to 3 columns without
priority order, resulted in time-consuming process to explore all subjects. The
browsing patterns of each participant were observed; one participant try to find list of
main menu first then use shortcut key insert+F7 to search for interesting topic, one

participant use shortcut key L to estimate the length of each subject such as “list of 9”
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then skipped to the next subject, while the rest of participants (3 of 5) used “tab” or

“down arrow” to listen to every subject one by oseq Figure 4.11 and 4.12)
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Figure 4.11 www.eduzones.com (l-education zone company website)
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Figure 4.12 The sample of image with alternate text in www.eduzones.com

The problem of image missing alternate text was expected to be the
majority of web accessibility problems that could be found in entertainment websites.
Surprisingly, www.sanook.com had prepared descriptions for all images and still be
able to use a large number of graphics components as needed. Interesting findings in
word spelling problems were also noticed. Two participants found particular problems
that could not be found by evaluation software or manual checking. For example in

Figure 4.13, the use of “...” in article namgnaliig...i” were pronounced dg)-us-

< 9

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

FU TG L

Figure 4.13 The sample of problem found in www.sanook.com
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This kind of problem might not be considered as a severe problem but it
could cause annoyance for blind users. Another sample was also the effect of mistake

in typing content by web developer as shown in Figure 4.14. The wioid” was

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

pronounced asue-niy-ya-uu-1d-In-asz-e1-4iu” instead ofwir-iu”.
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Figure 4.14 The sample of problem found in www.sanook.com

The similar problem was also found in www.212cafe.com. Web contents
were provided by a list of subjects and also prepared a small icon at the end the list to
click for further information. In Figure 4.15 “[+]" icon was shown as a link to another

page of the website. The problem occurred when blind users cannot interpret the

meaning of this icon and the screen reader pronounced-it-as-fu-1-a-naea-19-
Au-fu-)-tla.
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Figure 4.15 www.212cafe.com (freedom online community website)



Nawitta Sundaravej Results / 46

In conclusion, blind users mostly reported the same web accessibility
problems as found by evaluation software and manual checking. However, some
unique problems such as the use of symbol or the change between English and Thai
language which required self-interpretation were also found 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 website for blind users in
Thailand combined with quantitative and qualitative results. The discussion was
divided into 3 parts as follows;

Part I: a number of accessible websites in Thailand

Part Il: web accessibility problems found by evaluation software

and web accessibility problems found by manual checking
Part Ill: web accessibility problems found by laboratory study with 5 blind

users

Part |: a number of accessiblewebsitesin Thailand

The findings indicated that 1.81% of websites in Thailand are accessible
(see Table 4.1). The numbers of accessible websites in each category are varied. In the
category of government websites, 3 websites from 77 websites were assessed as
accessible. The previous study on accessibility of government websites in Thailand by
Mitsamarn, Gestubtim and Junnatas (2007) reported that only 1% of government
websites were accessible, while another study on accessibility of government websites
in Taiwan reported that 28 websites from 35 websites were accessible. (Chen and
Shao, 2005)

Looking further at the findings from other categories, business websites
also gave priority to web accessibility issue as government websites and became the
first runner-up category with 2 accessible websites. The category of education
websites and other websites reported the same level of accessibility by found only 1

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

Although all entertainment websites failed to be considered as accessible,
some websites from this category presented a good example of web design with full
use of graphics elements. For instance, www.sanook.com — the most popular websites,
found only 22 errors in total and provided alternate text to most of images used in the
website. The result was concordant with the findings from a study entitled “Tension,
what tension?: Website accessibility and visual desigetrie, Hamilton and King
(2004) tried to elaborate the belief among web designers that beautiful and interesting
website cannot be accessible by conducting the accessibility testing with various kinds
of websites such as government, business and entertainment websites (Petrie,
Hamilton and King, 2004).

Considering the nature of accessible websites found in this study, two in
three of accessible government websites were from the organizations that directly
served people with disabilities, namely; website of social security office and Thai
disabled development foundation. While accessible business websites were owned by
Decha and IBS (a lawyer company) and PB Air (an airline company). Unfortunately,
PB Air Company was officially closed down due to financial crisis at the end of year
2009. Two accessible websites, both from education websites category and the other
websites category, were text-oriented and could almost be 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 accessibility problems found by
different evaluation techniques, the evaluation software performed well for its purpose
of indicated as many problems as possible in a short period of time. In Table 4.3, the
total number of web accessibility problems found from all websites was 33,917
problems. The problem of image missing alternate text were identified as a major
problem above all which is conformed to the findings from the study of Asakawa
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(2005) that image without alternate text was the biggest problem for users who use
screen reader to access website. However, it was limited in terms of accuracy to
evaluate the subjective issues such as the suitability of alternate text for images.
Therefore, human judgment is required to cross-check the problems found by

evaluation software.

A-prompt, the selected evaluation software in this study, provided a
feature of “Manual check” warning reported concurrently with the lists of accessibility
problems foundThe findings from manual checking identified fewer problems than
evaluation software in Table 4.5. Some images presented in www.glo.or.th are for
decoration. They do not intend to convey any meaningful information. In this case, an
alternate text of a decorating image should be left empty or assign as null alternate
text. By doing so, screen reader software will completely ignore the image and will not

announce its presen¢see Figure 4.5).

Although, the appropriate way to assign an alternate text for an image is
rely on web designer’s decision to present visual information in text form. But in some
cases, image was used as link to other part of the website and required more
considerations to choose a suitable description to explain its function as well. For
example, the website that used an image of a house as a link back to the first page
might need to present an informative description to let the Internet user know more
than just a name of such image. Rather than assigning an alternate text as “a house”,
the image should be described as “link to homepage” instead. Accordingly, a manual
check through WCAG could be able to fill the gap of vague communication. (Bigham,
2007).

The difference between personal perceptions and interpretations of blind
users played an important role in considering an alternate text as appropriate or not.
The suggestion was in conformity with Neilsen and Pernice’s study in 2001 that the
quality assessment of alternate text is needed for further investigation (Neilsen and
Pernice, 2001). Moreover, new technologies were involved in designing an accessible
websites. Web authoring software such as Adobe Dreamweaver CS4 has recently

added new feature that prompt the web designer to enter an alternate text for every
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image used. As a result, web designer will need to pay more attention before assigning

each alternate text.

Manual checking also identified other types of problems which cannot be
found by wusing evaluation software solely. Misspelling was found in
www.siamhrm.com as shown in Table 4.6 and also found in www.sanook.com as
shown in Table 4.8. Consequently, further improvement of misspelling word
evaluation should be conducted, especially for websites that need rapid change of
information such as online news and articles. Mistakes possibly happen during web
updating process, but new technologies are becoming more efficient to detect the
problems before publicizing the information. Meanwhile, blind users' ability to guess

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

Part Il11: web accessibility problems for blind users that can be found by
laboratory study with 5 blind users

For evaluation by blind users, web accessibility problems were identified
without counting number of problems found. Despite the fact that some web
accessibility problems were reported in www.glo.or.th from other evaluation methods,
most participants successfully browsed through articles and filled up a form to check
the winning lottery number proficiently. Familiarity was involved in this case

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

The findings from assessing www.siamhrm.com and www.eduzones.com
were corresponding with the results from evaluation software and manual checking.
The problems of image missing alternate text were reported as the highest problems
found in www.siamhrm.com (see Table 4.6) and were also considered as the most
difficult web to browse by all participants. While the findings from Table 4.7 showed
that www.eduzones.com had the smallest number of web accessibility problems, all

participants agreed that the images used in this web were well-prepared.

However, in www.sanook.com and www.212cafe.com, 2 participants
claimed that they confronted with difficulties in guessing the meaning of words

pronounced by screen reader (see samples shown in Figure 4.13, 4.14 and 4.15). These
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problems were unable to detect by evaluation software and manual checking. The
findings from this study became another evidence to support the necessity of
laboratory study with blind users in evaluating an accessible website, or at least
attempt to operate an evaluation method which can provide the proximal result as
testing with blind user. Testing web by using screen reader with monitor turned off
was suggested in a comparative study of methods for assessing web accessibility for
blind users which conducted by Mankoff, Fait and Tran in 2005 and mentioned once
again in Rosmaita’s study (2006).

CONCLUSION

The study of accessible websites for blind users in Thailand aimed to
survey the total number of accessible websites for blind users in Thailand and also
explore various kinds of web accessibility problems 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 WCAG. Eventually, the laboratory study with 5 blind users
was conducted to acquire in-depth information from experienced screen reader users.

Overall, the results showed that 7 websites from 5 categories with the total
number of 385 websites were accessible (1.81%). In the category of government
websites, there were 3 accessible websites, namely; www.sso.go.th (Social security
office website), www.tddf.or.th (Thai disabled development foundation website) and
www.pwa.or.th (Provincial waterworks authority website). In the category of business
websites, there were 2 accessible websites, namely; www.decha.com (Decha and IBS
lawyer company website) and www.pbair.com (PB Air company website). In the
category of education websites and the category of other websites, www.thaiall.com
(Personal website) and www.haarai.com (Web directory website) were evaluated as
accessible websites.
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Various types of web accessibility problems were identified by evaluation
software. The problem mostly found in this study was image missing alternate text,
with the highest number of 24,995 problems from 33,917 problems (73.69%) reported,
followed by link missing alternate text (20.66%) and form label missing (4.08%)
respectively. Moreover, evaluation software also reported other types of web
accessibility problems such as server-side image map, button missing alternate text,
marquee, empty heading table, frame missing title, blinking content and broken skip
navigation link.

Afterwards, web accessibility problems found from manual checking were
slightly different from evaluation software. The problems of image missing alternate
text were examined and some images were distinguished as decorative images. As a
result of manual checking, the findings of government website and business website
reported less number of images missing alternate text. Conversely, the problems of
misspelling word which cannot be identified by evaluation software were reported by
manual checking of business website and entertainment website.

For laboratory study with 5 blind users, the participants reported that the
problems of images missing alternate text were found in most websites which is
corresponding to the findings from evaluation software and manual checking.
However, most of images in www.eduzones.com and www.sanook.com provided
useful alternate texts that helped blind users to understand visual information as
sighted users. Although, the exact number of problem could not be identified by blind
users due to different browsing habits. But 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.

Summarily, because of the high variation in performance at finding
problems among various evaluation methods, the combination of findings from all
methods is necessary for better insight in exploring web accessibility problems. No
single evaluator or tool could be counted on solely. Web designer or web developers
might rely upon lightweight method in the preliminary stage such as automatic
evaluation software, which is available online for free. Then gradually gather up

expert's comment and blind user’s opinion to improve the 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 might provide an option to
create a text-only version of website for accessibility reason. Blind users in this study
claimed that they prefer to access the same interface as other users, rather than

browsing a separate text-only version of websites.

Another recommendation for designing an accessible website for blind
users is consistency of page format. Many websites are difficult to interact with due to
the complexity of the presented information. Browsing each page of websites can be
thought of as a traveling route for blind users. Although, some websites provide a
sitemap as a guide for understanding the structure of the websites, blind users claimed
that they prefer to read through the pages or navigate by headings or subjects.
Therefore, blind users expected that format of layout should be the same in every

pages.

Moreover, it was also suggested that instead of ranking websites by
popularity as appeared in Truehits.net website, there should be a list of websites
ranked by accessibility likewise. Consequently, blind users will be able to use websites

without vainly go through the trial and error process time and again.

2. Recommendationsfor further study on web accessibility issue.

Blind users are Internet's users who have to confront with web
accessibility problems directly. Hence, web designing process should not be operated
without perspectives and comments from blind users. Although, Neilson and Landauer
(2000) suggested that minimal number of 5 participants can be considered as an
effective and affordable user testing. A laboratory study with larger group of blind
users should be conducted in the future for further investigation. According to the
difference of experiences and browsing habits of each blind user, the ways of handling

with web accessibility problems might be dissimilar. Besides, the scope of study under
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the subject of web accessibility should extend to a wider range of Internet user with
other disabilities because each group of the disabled users has to cope with specific

concerns and constraints.

In addition, the number and design of websites in Thailand keep changing
all the time. Therefore, Thailand’s web accessibility evaluation should be observed
regularly. In the same way as Asakawa (2005) managed to study the difference of web
accessibility problems found during year 1997 to 2005. The findings can imply the

potential of web accessibility situation in the future.

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

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

TOP 1 - 500 Website wuas wibsrmsivnis.aens dsciniton Sunay 2009
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37 [wewnie jobjobocoth 1,994 2,209 3,288 15 % @
38 |hamsiam.com 1,896 4,298 41,099 @748 % @
39 | wereeicateplus net 1.887 2.885 15.450] <5758 % D
40 | marketingoops.com 1,846 2,229 3841 @923 % @
41 | wnwrerappjok.com 1.676 2,258 2,314 ®12.84 %

42 | thaiadpoint.com 1,597 3.249 4429 §'15.19%F§?

43 | wv rontEwan.com 1.526 3.070 8187 ¥11.84 %LE'U

44 |[vesrrthailand.com 1,448 1,705 4837 ¥1z24% @
45 | friend.coth 1.421 2,046 2,451| 47 5F %L

46 | jobant.com 1,343 2,298 8,682 3197 %

47 |y cattelecom.com 1.340 2648 8,943 #1625 % @
48 [vearir jobtou.com 1,322 1.458 2631 1z @
49 |wewrwnanosoftoo th 1,288 2,557 4184 $48 %

50 | Drnoneycenter com 1.254 1.544 5R17 ®BE? % @
51w jobbyeyou.corm 1123 2078 E.746) 2308 %

B2 |wninirthailandexhibition.com 1123 1.242 2168 ®1157 % @
B3 |werejobdue.com 1.105 1.200 1.933 #1667 % |
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 @1540% | )
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 %

B1 | comrmarithailand. com 929 1,033 2224 #7535 % @
B2 | v pantawvani].com 921 2,088 25,395 @502 % @
B3 |wowner.gsncc.coth 864 1.011 3373 $2269 % [__?1
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B4 |werwtcdoconnect.oom #71 1,035 1,365 11.68 %

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

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

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

71 | justindy.com/ B34 91z 1194 -;}4.52%F§"
72 | wnwy archeep.com kad 1.30 3367 BE7.84 %LE

73 [wewre pl-pac. com 671 1,106 2157 706 %

74 |wrererthaiiiobs. com B5Y 1,298 4387 ®1573 %

75 | adecco coth 539 7E8 3471 w2772 % D
76 |y jssr.coth 69 911 10,597 ¥4911 % @
77 [wewwemlmeinth 556 B15 11020 $17.01 % D

TOP 1 - 500 Website wan msfiny dszdndan Fuaau 2009

FE e - : - : -
3 sadulen (1Foan l{:gjl;eﬂg::;)SESSlDﬂ.PﬁgEV|Ew Unllgue Sljenslg::)?] Pageview
1 |wwew eduzones com 75.4a0 160,002 453817 523 % @
2 |weerwvcharkarn.com B0.660 90,934 293,01 §13.13%F§; =
3 |gotoknow.org 46,554 B7.741 148,392 #171.48 %LE" =)
4 |wreny thaigoodyiew carm 30.967 62,437 231,770 ®358 %LE @
B | s kroobannok.com 30,827 43,643 79,303 131 %LET D
B |learners.inth 18.163 23,862 56,001] #1599 %LE @
7 |panyathaiorth 17,487 28,187 39170 #308 %LE'U
B [woerwr ruacth 14,146 20,646 28.343 4059 22 @
9 |www.mahiclolac th 13462 29355 106314 $368 % )
10 |y - Oramanga,.com 12,754 16,364 33105 41744 % @
11w rmiutphysics.com 12,537 15,036 56,704 &5-2.13%&5@
12 | tumncivil.com 11,907 15,393 55,331 $12.32 %LE =)
13 |lexitronnectec arth 11,725 18,755 875099 W44 @
14wy spu.acth 10,956 14,670 30,707 <&56.05 %2 E’—J
15w ku.acth 9932 20,3049 22,323 QEEHS%FE'"
16 [woerr thaiall.corm 8317 13.717 19,665 €433 %LE
17 | wewrr icphyvsics .com 2543 12,580 37932 @533
18 | vy stouacth 2413 15,843 31,993 440 61 %58
19 [wwew.educatepark.com 7042 12,756 3063 @733 %
20 |wnanirsudipan.net 5575 7.906 11,777 @35] %FE;
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21 |woanir.serma.go.th 5,206 8,206 13.314) #1534 %L;Z

22 |wreni UnigaEng.com 4611 B.721 27.064-721.93 %LE @
23 | v siamdic.corm 437 8163 16,448 $1236 %

24 | wrerer sahavicha.com 4.004 4.857 11,548 22 01 %LE @
25 |wewrw nidarnbell net 3.664 5270 E,315 #2156 %

26 [wnanir radompon.com 1583 4176 B30B 873 %E @
27 |wowrw utce acth 3,556 7,268 11.931) #3481 % D
28 [wowvir karn b 3,465 8117 32,303 1817 %

29 [weanir lib.ruac.th 1226 4,335 12,737 #2021 %F§= @
30 |woerie suanboard net 3178 5577 21.970 §1D%L§| @
31w psu.acth 3143 8.492 20,266 43394 % D
32 [woerwr chermirack.org 310 4.025 7887 ®B74% @
33 |wwewrnaipradabonline.com 2,734 4,959 11.415 158 %

34 | vy rostubeyang.corm 2,669 2,893 20,448 841 % @
35 |bodinzone.com 2,628 3.926 10,260 *4.99%55:
36 |thaiio.com 2,470 4,786 10,956 #912 %

37 | wreninuacth 2470 4.062 4,906 <3628 % @
38 |www.dusitacth 2419 4607 4,867 5810 %5

39 [wownir stk orth 2,217 2,404 9,226 %?.BE%LE:@
A0 |weerie schoolnetth 2,195 2,722 5416 3481 %LE @
A1 |wowewipstacth/ 2133 3875 5,420 iE.QE%LEE
d2 | vy o Airstirain. com 2077 2534 9,565 @r2h.03 % @
43 [wwewthaiengineering.com 2,017 2,842 3.344 47 91 %FE:

44 |wrani. panmE].com 1.883 3321 9,369 1482 %LEQ

A5 |weerie spuftiends com 1.859 2.044 2,893 W154% @
46 | reg.chulaacth 1.788 3.307 3,584 3808 YE:

47 |edltv.thai.net 1.762 2610 16,402 #7599 % @
48 [woerwr MNetDesign.acth 1,750 213 4726 2325 % @
49 |wewewr. sealZthalorg 1.715 303 4,588 582 %L
B0 | ey thaifesd net 1.700 2911 5,857 <699 %

51 |wewwe.dpuacth 1,670 3,368 8074 6493

62 |woanir.debsirin.acth 1,490 2073 3.708 <&11.68 %FE?
53wy biis 0 th 1.470 1,757 1.962) 499 48 %LE:

B weprir. stp.acth 1.439 2,152 4,180 #1378 %L;

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

57 |woenir kanzuksa.com 1.323 1.624 B5.R97| 42832 % @
b | . 2 AN C.COM 1,316 2,346 4,443 GD.ES%Fg

59w kanid com 1.281 1,645 4318 #1483 %LE:@
GO [weanirgrad.mahidolacth 1,242 3,569 11.738 ¥19.61 %FE
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B1 | s KrupuRnalLcorm 1.227 1,948 35768 ®2aE %LET
B2 |woeri rsu acth 1.211 1,545 3219 ®17E2% )
63 woenerrouicmahidolacth 1.165 1.872 4,994 &7652 % @
B4 |wnirir 2nin.coth 1,155 1,275 2,332 3025 % @
G5 | wewew lib ku acth 1,145 2,319 4 5E5 #1089 % D
BB [wopri rmiutt ac.th 1,145 1,692 2414 $2932 %Fi =)
BT |wnanir s e rthai.corm 1.095 1,692 3125 ®5126 %LE'"
68 |researchers.inth 1,063 1,240 2618 2364 %LE E’TJ
B9 wewrie hrcenter co th 1.037 1,298 2743 ®18 %LE? @
70 [woerirnpc-se.coth 974 1.412 £.260) ¥451 % @
71 | wrwrr avance.com 962 1.584 2,086 &16.46 %
72 | kodmhai.com 540 1,498 2.047) #5754 %LE
73w jtdic com 937 3459 13119 223 %LE?
74 | vy pandintong.corm 10 1,040 2,292 ¥186% E—J
75 |wnw sarakades com 902 1,047 2470 088 % D
76 [www biotec.orth B95 1,300 1,858 #1353 %8
77 |wowve thaitrainingzone.com BER 995 1.949 #1357 % @
TOP 1 - 500 Website wun fwfia Yszinfau Fuanu 2009

E g . - a : :
& #imSuled (1Faamiu l{:la%lﬁsg::;)Sessmn,Pﬁgewew Unllgue SUenslgILl.:l)?] Pageview
1 |www sanook.com 546,039 2715697 12763652 <&0EE % I:_.J
2w 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 483622 1179128 007 3 I:__:_)
B | weani truelife.corm 164.098 297 5508 988,645 47551 %
7 |www siamzone.com 162,748 274,454 1.337.822) G7R9 % @
8 |www ohozas com 144,944 240,814 BO08.60Z ¥1.89% |[~]
9 |wwwrneemodel.com 144,008 341.4904 BE7.189) G349 % @
10w siEmba.corm 139,320 302,654 1141538 @571 % |
11 [woww postiung.com 121.042 366,375 1.294.707 <8151 % I:_.J
12 | yentad corm 108,051 171,864 640,302 <&0.10 %% @
13 [ 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 s rwvake com 72431 124,976 4060300 4343 % @
18 [wwrw hunss com 5,380 104.249 3BE579 ®EE] % @
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19 |wownw.zheza.com Bh.094 107.548 349476 &755 % IE.)
20 [wnwewr pukpik.com 61,976 95,259 3331800 ¥658 % @
21 [wewwe rnusicatm com/ £0.479 89,159 286,690 2066 % @
22 |flash-mini.corm 56 BEE 76,224 227198 ®EE] = @
23 | showded com BB R7O 70,865 181,757 @071 % @
24 |whwi SlEmzE.com 54,147 99,833 285,772 <&0.51 % @
25 [wwewouplay.com 53,784 81,255 235,908 2695 % @
26w popoomior? com 50,547 88817 458,217 ¥1.86 % @
27 |wwrwe thaiza com 44 K53 0854 211,385 166 % @
28 |www siamdara.com 43,874 1,894 388118 a1 2.66 % @
29 [wwewr pinghbook.com 41,444 73862 388,520 5% D
30w zubzip.com 37.097 50,459 142,392 <3992 % @
31 |wwew zabzaa.com 36,927 77268 168,753 &16.30 %% @
32 [wwewyorkza.com 35911 45,146 71,334 @511 % E’_y
33 |weenwzonezeed.com 35,378 48,871 FRA05 <3BED % I:___'.)
34 v Q00 SIAM.COM 34.265 79,409 268,612 ®0.81 % @
35 |weww siamcomic.com 32,361 52703 254,353 4529 % @
36 |www rnahamodo.com/ 30,521 49,355 57,794 411 04 %E )
37 |www zazans.com 29,365 45 E15 70688 124 % @
38 [wwrw khonkaenlink.into 27,545 51,3682 195,954  <&6.ED % @
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 [wrirwe blusgy.com 26111 31,501 72819 ®349% @
43 |soda-zas.com 25,525 36,755 95,0500 &4 8E % IE.)
44 e 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 w1626 %% @
47 |wnanenadoo.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 %EEF

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

51 |wwwhiSthaicom 18.071 23630 61,350 580 %LE] )
h2 |kajeab.com 17,654 22,259 B8.512 @814 % E’_y
53 [wwewr.2-teen.com 16,581 21,965 84139 <3011 % @
54 |wwewr.chordtabs.inth 15,908 26,458 126,273 <39.00 % @
BR [wwew girlzeed com 15173 21,334 78734 @426 % @




Fac. of Grad. Studies, Mahidol Univ. M.A. (Rehab. For Persons with Disabilities) / 67

BB | wnane thaiore com 14,649 19,319 46610 #6516 % @
57 |wnanee quitarthal com 14,288 28,856 254013 4&114% @
58 [www charyen.com 13.646 18,607 21,910 63682 % @
B9 | wnane0iggog.com 12,960 17.879 22377 W73 %
G0 |wnanee showewallpaper com 12,274 16,2849 108,990, #0117 % @
BT | wnans numavan com 12,164 22.237 44823 ®18% @
B2 |y 1000z8.com 11,547 14,704 36,306 @391 %EH =)
B3 | thaiticketmajor.com 10,913 16,436 121,452 4720 % @
B4 |wweiw s0izaa.com 10,390 12153 22,998 w2514 % @
b5 | zuzaaciub com 3,543 12547 31,730 <355 %
BB |wnane deedasjant com 9,305 16,514 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 | wnane i ochdion com 8.633 16,908 101,919 <&055 % D
70 |wewni NUMMIE.COM 8.103 10,432 12,901 ®371%
71 |wnane clip-hot com 7.962 8537 29,964 $2308 % @
72 |bkkonline com B.807 8.035 18.590 41563 % @
73 | wesnw bDaan|ormyut. com B.363 10.539 22,881 &2012 %
74 |wnanw stoinemacit com 6,357 8.425 19.839 @036 % @
70w kil Zyou. com B.150 9.498 18,624 ¥4 %FE'“
76 [wnanirmusicza.com 5,919 13,375 97,2260 2874 %LE [~
27 [wwew kachon.com 5,866 12,235 39939 107 %
TOP 1 - 500 Website wun 8w Wscdndiau Surmu 2009

O e - = - : :
@ HadulsA (1Faaniu l{:lag:'l:sg::;;3933|un,PﬁQEV|ew Unllgue S'.Jer'lslgll;l)?] Pageview
1 w21 2cafe com 75,914 118,767 410,638 5036 % @
2w igetweb com B2.474 87,887 200156 ¥4.85 % @
3w thalware. corm 57276 78.857 289911 W253% I:__:_.)l
4w longdo.com 43.079 103,802 411,486 W22 %FE @
6 |www.abtc 41,250 64400 130865 4175 %LE )
6w uppicnet 38,497 h2.316 99,838 65.08 % @
7 [wwew temppic.com 36,321 47 675 115,338 886 % D
8 [weww gushare com 34231 53,844 163364 W2E% @
9 |www beupload.com 25,563 32,330 £3.188 8095 % I;:_.)l
10 [wwew hulashare.com 22,666 27247 57,989 <3187 % @
11 [wwewr.upchill.com 22,664 40,056 142543 $213% I:;.)
12 [wowri yirmwhian. com 22 463 27972 E4.157 1498 % @
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13 |waw thaicool.com 21,465 30937 86,965 204 % I:_.)
14 |wewewe lefthit. com 19.871 22,643 36,947 164 % @
15 |uppicweh.com 18,559 22,310 B0,793 41995 % I:JJ
16 | weanir gigchat corm 18,344 30.008 89,806 <3406 % @
17 [www thaipromote.com 18,065 28,653 39341 448 %

18 |wnirw thaimail.com 17.295 37.098 227.6804 ®E645 % @
19 | www uploadioday.com 16,345 19,275 39445 B247 % I:_.)
20 | wewnie haaral corm 14,830 20,183 23589 ®244%

21 |wwrmeehoard.com 11,225 20,2497 39677 ¥3613%

22 |wehindexthai.com 10,283 13.870 16,984 #1409 %

23 | zone-tcom 10142 17.195 39577 4780 %LE

24 wnarie thaiirc.corm 8.701 26,622 31.686 4+14.08 %

25 | tantee net 9.483 14,818 26,064 $075%

26 wewre buildboard.com 8172 11,455 11.734 &358%

27 |wnani i akewekheasy.com 7.931 10,424 36112 #1171 % @
28 [wwrw siam2weh.com B.252 B.953 51,370 <003 % @
29 [wwrw thaimsn.net 5972 8.950 12,285 #1553 %

30 | wownwdrueinternet cothfhorme bitm 5,054 £.6049 15,018 #25.82 %83 ()
31 [wwwruabruam.cam 4,959 10,604 40,097 &E39 %

32 [wewrwewebthaidd com 4,399 g.283 17.278 1028 %

33 | wannn rmish.in th 4,284 9,724 39228 1687 %

34 |wewew nipa.coth 4,066 5,378 BT 16 BR

35 [wwewikloyonline com 3.884 7.446 49,528 41495 %LE @
36 [wwrw officialwebsitepromotion.com 3134 4 761 17.213 ¥7443 % @
37 |myuppic.com 273k 3,352 5,348 G844 @
38 |websocietyhbiz 2613 3677 5202 453 %

39 [www uppicfast com 2601 3.089 £.843 49224 % @
A0 [wewrie rnanedile com 2.432 2967 4954 817 08 % @
41 |speediestorth 2424 5.964 7.214 41046 3

42 (v thappy.com 2,213 4,580 10.4836+181.19 %

43 [wewewe.dlth.inth 1.942 2733 3530 577 uLE

44 | wnarie thaidoweb. com 1,587 3.223 8718441194 %

45 [wwwnetregis.com 1,453 1,945 2892 BB %

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

A7 | grvwe s ite. cam 1.362 2116 3921 ®E1E5%

45 |whww upZhox.com 1.320 2183 3007 G688 el

49 | www siamdoo.com 1,255 1,995 2,765 1087 %

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

51 |thaiirc.org 1,103 2,273 4 BOR 1003 %%

B2 [weerw thaifasthost.com 1,054 1.573 24y Bzl | =)
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53 |[www.csloxinfo.com 960 2,459 3,017 ®2208 %LE?

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

bR [ rnakewehez.corm g7 1.076 4331 ®1b8% @
56 [www thaizone.com 825 1.004 1023 #325%

57 |wwinet.coth 763 1.274 1,860 #1531 % @
58 |www asis.coth 757 1.623 3.196 5612 %

59 | chwthad.corm 730 1173 2,256 *9.43%F§:=
GO |www vakyaihostnet 72h 954 2.031| 42855 %L;;@
B1 | whwnwnacman.corm GEE 741 1,080 41279 %L§=@
B2 | TARAD quickweb. com BG5S 956 1,793 &1.70%

63 |www keng.com 648 916 1.274 $18.28 255

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

G5 | vy pavvo ot com ha6 863 1,227 943 348
GG | www shopdd.inth 564 B75 1.992 ®16.2 % @
G7 [worw SEPPASAN.COM 544 719 1.481| #2184 % @
68 |thaiporals.com 527 544 1,619 #3565 % @
G | wan truenwifi net 513 610 1,497 43020 % @
70 [ wwr pOFANCOM 474 Bad 3.005 ®EEI % @
71 [wani.chalyohosting.corm 406 528 1,190 #1646 % @
72 |www ji-net.com 388 53 352 #1353 % @
73 | wewnw crnsthailand.com 350 03 1,155 #3042 %Fg?

74 |www thaiddns. com 330 BB 890l <9643 %Lga

75 | wwew easyvhome.inth 323 497 1.078

76 |winw toopormar.com 38 35k Bea _L_r_-’",:
77 | wewn sadzoneonline com 2493 1.370 1.656 @
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APPENDIX B
Web accessibility problemsrecord (evaluated by A-prompt)

vva s Ussdndiausunan 2009 Checkpoints Total
Sudiud | fiaciu s (Boosm Unique IP) Im}™
1 w010 or th Bl 4 31 o) oOf 1) 0 O 0] 0O O 0f 0O 73
2 w obec go.th 172094 4 0] 0 0O 0O 0 0] 0O 0] 0] 0O 270
3 wniw thaitarmbon. com 1) 12 1118 0f 0] 0 0 0] 0O O 0Of 0O 49
4 w2 108, com 127139 4 0 0 O O 0 0O o o] 0 o 170
o] wini bt or th Flo8] 1 0o o 11 0o of 0o af of 0] 0 17
B wwww thailocaladmin, go.th gl 3 1[0 0 1 0o 0 0 0o 0of 0 0 23
7 w1l o th 45 & 0] 0O 0Of 0O 0Op 0O 0] 0 O 0Of 0O 50
a wenewr fird o th 0|33 Of o o 11 0O 0f 0 af of 0] 0 34
9 Wi OGS0 (0 th ag) 12 1) 1) 1| 1| 0] 0O of o] o of of 114
10 wew thailandpost com 14080 1) 0 1 0] 0Op 0Of 0O 0Of 0O 0Of 0O 66
11 wenewr tpa. or th o o 7 0 0 0 0of 0 00 of of 0] 0O [
12 wini studentloan. or th 9 5 4| 0O 0O 0O O 0 0O O 0of 0] 0O 18
13 wenewr rnifa oo th 3| 2&[ 1) 00 0Of 1 Bl 0O O] 0O O 0Of 0O 72
14 vy, 550,00 th 0 0 0Of op 0 O 0of 0 0 0o of 0 0O 0
15 wenewr. dopa. go.th 11 0 & 0 0 Of 0 0 Of 0 0 0O 0O [
16 win, ismed. or. th 1912 21 &) 0Of 1] 0 0Of 0] 0O Of 0] O 36
17 wyi T or th 18312 1| 0] 0 0O o of 0 o o] 0 o 196
18 whvy, consurmerthal org 14013 1) 0 0Of O] 0 0of 0O 0Op 0O 0Of 0O 33
19 wnie whiternedia. org 40200 3| 0O 0O 0O 0O 0 0O O 0f 0] 0O 27
20 wanewr, S e, 0. th a7 200 3] 4] 1 O] 1] 0 Of 0] 0 0Of 0 126
21 wnewr fibtriet o m 1 1) 0 af 0 o of 0 o o 0of o 12
22 w5tk Cooo th 370 23 51 00 2 0O 0 0O 0O 0p O Of 0O 67
23 wonw, dld. go.th 508 3| 0 1) 31 0 0 0O O 0f 0] 0 20
24 WA oy in. go.th 2510130 6| 0O 1| 1) 0 0of 0] 0o 0of 0] 0O 272
25 whvir CUltUre oo th 08| 250 0O 0O o o o of 0O o of 0 o 133
26 wv tistr or th 490 7 8] 0 0Of 0O 0p 0O 0] 0p O 0Of 0 64
27 whvi, o e. o th 274088 8| 1 3| 3 0 0of 0] 0o 0of 0] 0 347
28 wn, taf mi.th 0 0 0Of 0 0o 0o 2 0 00 aof of 0] 0 2
29 wenewr dbid o th Bal 19l 21 o) of 1) 0O O 0] 0o o 0of 0O 87
30 wvw, doae. go.th a1 42 20 0p 0] 0O 0p 0p of 0o 0 of of 135
31 woni Fakbankerd. com 3 0 0Of op 0o O of 0 0 o of 0 0 3
32 wiewr thaibar thaigov net 1 71 01 0 o] 4 0O O 0O 0 0of of 0 62
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APPENDIX C

Data checklist and casereport form (evaluated by blind users)
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