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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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การศึกษาเว็บไซตที่เขาถึงไดสําหรับคนตาบอดในประเทศไทย  
A STUDY OF ACCESSIBLE WEBSITES FOR BLIND USERS IN THAILAND 
 

นวิษฐา สุนทรเวช   4837873 RSRS / M 
 

ศศ.ม. (งานบรกิารฟนฟูสมรรถภาพคนพิการ) 
 

คณะกรรมการที่ปรึกษาวิทยานิพนธ: สุมาลี ดีจงกิจ, Ph.D., เบญจพร ศักดิ์ศิริ, วท.ม.,  
วีระแมน นิยมพล, M.Ed. 

บทคัดยอ 
 วัตถุประสงคของการศึกษาครั้งนี้เพื่อสํารวจจํานวนของเว็บไซตที่เขาถึงไดสําหรับคน
ตาบอดในประเทศไทยและศึกษาถึงปญหาในการเขาถึงเว็บไซตที่สามารถพบไดจากการประเมิน
ดวยวิธีตางๆ กลุมตัวอยางในการศึกษานี้คือเว็บไซตจํานวน 385 เว็บ จากเว็บไซต 5 หมวด ซ่ึงแยก
หมวดและจัดอันดับความนิยมจาก Truehits.net ผูรวบรวมรายนามและสถิติเว็บไซตของประเทศ
ไทยในชวงเดือนธันวาคม ป พ.ศ. 2552 โดยนํากลุมตัวอยางมาประเมินการเขาถึงไดดวยโปรแกรม 
A-prompt กอนที่จะประเมินเพิ่มเติมโดยใชคนตรวจตามเกณฑ WCAG จากนั้นจึงทดสอบเว็บไซต
โดยผูเขารวมวิจัย 5 คน เพื่อใหเขาใจถึงปญหาที่คนตาบอดประสบในการทองเว็บไซต 
 ผลการศึกษาพบวามีเว็บไซตที่เขาถึงได 7 เว็บจากจํานวน 385 เว็บ คิดเปน 1.81% 
ปญหาในการเขาถึงเว็บไซตที่พบมากที่สุดจากการประเมินดวยโปรแกรม A-prompt คือการใช
รูปภาพที่ไมมีคําอธิบาย (73.69%) รองลงมาคือการใชจุดเชื่อมโยงที่ไมมีคําอธิบาย (20.66%) และ
การใชแบบฟอรมกรอกขอมูลที่ไมระบุหัวขอ (4.08%) ตามลําดับ หลังจากนั้น ผลจากการตรวจตาม
เกณฑ WCAG ดวยคน พบวาเว็บไซตหมวดภาครัฐและหมวดธุรกิจมีจํานวนปญหาการใชภาพที่ไม
มีคําอธิบายนอยกวา ในขณะที่พบปญหาการสะกดคําผิดเพิ่มเติมในเว็บไซตหมวดธุรกิจและหมวด
บันเทิง ในการประเมินการเขาถึงเว็บไซตโดยผูเขารวมวิจัย ผลปรากฏวาพบปญหาการใชภาพที่ไมมี
คําอธิบายในเว็บสวนใหญ แมจะไมสามารถระบุจํานวนปญหาที่แนนอนไดเนื่องจากพฤติกรรมการ
ทองเว็บที่แตกตางกัน ขอไดเปรียบของการประเมินวิธีนี้คือการตรวจพบปญหาที่ไมสามารถตรวจ
พบไดดวยวิธีประเมินอื่นๆ เชน การสลับระหวางภาษาไทยและภาษาอังกฤษอยางไมเหมาะสม 
 ผลสรุปจากการใชวิธีการประเมินการเขาถึงเว็บไซตตางๆ กัน พบวาผูออกแบบ
เว็บไซตควรอาศัยขอมูลที่ไดจากแตละวิธีมารวมกันเพื่อออกแบบเว็บไซตใหเขาถึงได เชน เลือกใช
โปรแกรมประเมินกอนในเบื้องตน จากนั้นจึงอาศัยผูเชี่ยวชาญและคนตาบอดมาทดสอบตอไป 
 
88 หนา 
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CHAPTER I 

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 (Ivory 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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Figure1.1 Conceptual framework 

 

 

3. Research 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-prompt version 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 situation of web   

       accessibility in Thailand, especially for blind users. 

6.2 The findings will enable web designers and web developers 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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CHAPTER II 

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. The Internet 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 regulations such as Web Content Accessibility Guidelines (WCAG) or 

US Section 508 request that websites need to prepare alternate texts whenever 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 guidelines to 

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 accessibility guidelines, 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; which must be satisfied 

 2. Priority 2 checkpoints, which should be satisfied 

 3. Priority 3 checkpoints, which may 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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1. Provide a text equivalent for every non-text element. 

2. Ensure that all information conveyed with color is also available 

     without color, for example from context or markup.  

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

     and any text equivalents. 

4. 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.  

5. Ensure that equivalents for dynamic content are updated when the  

     dynamic content changes.  

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

     screen to flicker.  

7. Use the clearest and simplest language appropriate for a site's content.  

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

     image map.  

9. Provide client-side image maps instead of server-side image maps  

     except where the regions cannot be defined with an available geometric  

     shape.  

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

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

       headers, use markup to associate data cells and header cells.  

12. Title each frame to facilitate frame identification and navigation.  

13. 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. Provide a text equivalent for every image.  

2. Provide a text equivalent for every object. 

3. Provide a text equivalent for every script. 

4. Provide a text equivalent a title each frame. 

5. Captions are provided for prerecorded multimedia. 

6. Information and relationships conveyed through presentation  

     can be programmatically determined, and notification of changes  

     to these is available to user agents, including assistive technologies. 

7. Using table markup to present tabular information. 

8. 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  

     without color. 

10. 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.  

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

       to deactivate the time-out. 

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

       threshold. 

13. A mechanism is available to bypass blocks of content that  

       are repeated on multiple Web units. 

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

       described to the user in text.  

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

       context. 

16. Web units or authored components can be parsed unambiguously, and   

        the relationships in the resulting data structure are also unambiguous.  

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

       ratio of at least 5:1.  

18. 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.  

19. Web units have titles.  

20. 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).  

 

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 III 

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;  

 

 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)2 

         = 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 access e-mail (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 Guidelines. The advantage of A-Prompt over Bobby is an additional 

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 for setting time limit in web testing set limitation at 20 each 

website. 

3.  Data checklist and case report form consisted of 3 parts as follows; 

3.1 Part I general information of participant 

3.2 Part II checklist of web accessibility problems from top  

      ranking website of each category. 

3.3 Part III 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.  

 

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 II:   web accessibility problems found by evaluation software 

         And web accessibility problems found by manual checking 

Part III: web accessibility problems found by laboratory study with 5 blind  

              users 

 

 

Part I: overall web accessibility 

 

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

Category of websites 
Number of accessible 

websites 
Percentage 

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 1.81 

  

 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  

Category of websites 
Names of accessible 

websites 
Descriptions 

1. Government websites   www.sso.go.th Social security office website 

 www.tddf.or.th 
Thai disabled development 

foundation website 

 www.pwa.co.th 
Provincial waterworks 

authority website 

2. Business websites www.decha.com Decha and IBS lawyer 

company website 

 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.sso.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) 

Copyright by Mahidol University



 
 
Fac. of Grad. Studies, Mahidol Univ. M.A. (Rehab. For Persons with Disabilities) / 33 
 

 

Figure 4.4 www.haarai.com (Web directory websites) 

 

 

 

 

 

 

 

 

Copyright by Mahidol University



 
 
Nawitta Sundaravej  Results / 34 
 

Part II: 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 
Number of web 

accessibility problems 
Percentage 

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 

web accessibility problems 

Number of web 

accessibility problems 
Percentage 

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  
(a special effect of text moving) 

101 0.30 
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Table 4.4 Types of web accessibility problems identified by evaluation software 

(cont.) 

Types of 

web accessibility problems 

Number of web 

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 

software and manual checking through WCAG 

Using evaluation software Manual checking through WCAG 

Type of problems 

Number 

of 

problems 

Type of problems 

Number 

of 

problems 

1. Image missing alternate text   65 1. Image missing alternate text   53 

2. Link missing alternate text 4 2. Link missing alternate text 4 

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

4. Marquee 1 4. Marquee 1 

Total 73 Total 61 

 

 The number of accessibility problems found by 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.  

 

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 

Type of problems 

Number 

of 

problems 

Type of problems 

Number 

of 

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. 

 

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 

evaluation software and manual checking through WCAG 

Using evaluation software Manual checking through WCAG 

Type of problems 

Number 

of 

problems 

Type of problems 

Number 

of 

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 

Type of problems 

Number 

of 

problems 

Type of problems 

Number 

of 

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. 

  

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 

Type of problems 

Number 

of 

problems 

Type of problems 

Number 

of 

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. 

 

 

Figure 4.8 The sample of marquee found in www.212cafe.com 

 

 

Part III: 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 website, but 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). 

 

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 word “�������”  (or hotline in Thai) appeared as 	�������
 

could be understood by listening to the phone number at the end of that sentence (see 

Figure 4.10). 

 

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 one (see Figure 4.11 and 4.12). 

 

Figure 4.11 www.eduzones.com (I-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 name 	�����
����...����
 were pronounced as “��-���-


��-��-����-����-����-����”  as a result of language switching mode. 

 

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 word 	�������
 was 

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

pronounced as 	��-���-���-��-���-��-�� -��-���
 instead of 	����-���
. 

 

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 	��-�!��-ก���-#�-�#$�-%!��-��-

�!��-ก���-#�-#$�
.  

 

Figure 4.15 www.212cafe.com (freedom online community website) 
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 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 V 

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 II:   web accessibility problems found by evaluation software 

         and web accessibility problems found by manual checking 

Part III: web accessibility problems found by laboratory study with 5 blind  

              users 

 

Part I: a number of accessible websites in 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 design”. Petrie, 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 II: 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 found. The 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 presence (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 using 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 III: 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. Recommendations for 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. Recommendations for 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 websites in Thailand (December 2009) 
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APPENDIX B 

Web accessibility problems record (evaluated by A-prompt) 
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APPENDIX C 

Data checklist and case report form (evaluated by blind users) 
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