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Abstract

Over the past few years, certain steps have been made in our country to increase accessibility in the internet for people with disabilities. However, there are still a lot of difficulties in the usage mainly because of internet administrator’s ignorance or from indifference. Nevertheless accessibility is not easy to define because it requires a lot of explanations so that web pages would be beneficial for everyone. There are several technical rules that are needed to be followed in order to create such a web page. Thus it could be said that accessibility is the faculty of information technology of systems to promote services and to channel information without discriminations even in those who due to a physical disability have need of support from technology. Nowadays the main problems of accessibility are those that concern blind users or users with vision problems based to the fact that most of web pages are based on images. 
Based on the above, the question that is raised is if current web pages are capable of covering those needs and how easy is the navigation through them from people with special needs. In this paper some of the most popular web pages will be examined according to certain criteria of evaluation that have been established from World Wide Web Consortium- W3C. There are numerous free programs that check the accessibility of a web page. All those tools perform automated checks of web pages for accessibility issues and all generally have additional features, but each tool targets different audiences.
Keywords: web accessibility, evaluate, people with disabilities
Introduction

It is essential that several different components of Web development and interaction work together in order for the Web to be accessible to people with disabilities. These components deal with the information in a Web page or Web application, including text, images, sounds, code etc. There are also embrace Web browsers, media players, and other "user agents". User’s knowledge and experience plays a significant role as well as developers - designers, coders, authors, etc., including developers with disabilities and users who contribute content. 
Current accessibility tools

Some of the tools that are used mostly from blind people or from people that face vision difficulties are being categorized.

A screen reader is a software application that attempts to identify and interpret what is being displayed on the screen (or, more accurately, sent to standard output, whether a video monitor is present or not). This interpretation is then re-presented to the user with text-to-speech, sound icons, or a Braille output device. Screen readers are a form of assistive technology (AT) potentially useful to people who are blind, visually impaired, illiterate or learning disabled, often in combination with other AT, such as screen magnifiers. [1]
A screen magnifier is software that interfaces with a computer's graphical output to present enlarged screen content. It is a type of assistive technology suitable for visually impaired people with some functional vision. [2]
Speech synthesis is the artificial production of human speech. A computer system used for this purpose is called a speech synthesizer, and can be implemented in software or hardware. A text-to-speech (TTS) system converts normal language text into speech. [3]
Guidelines and Recommendations
World Wide Web Consortium 

Web accessibility depends on several components working together and how improvements in specific components could substantially improve Web accessibility. The World Wide Web Consortium (W3C) is an international consortium where Member organizations, a full-time staff, and the public work together to develop Web standards. W3C's mission is: “To lead the World Wide Web to its full potential by developing protocols and guidelines that ensure long-term growth for the Web.” [4] A primary initiative of the W3C is to develop accessibility standards. The goal of Web Accessibility Initiative (WAI) is to develop these accessibility standards. WAI working groups develop accessibility standards for web browsers, authoring tools, evaluation tools, and web content, to name a few. The Web Content Work Group's standards are called the Web Content Accessibility Guidelines (WCAG).
The Web Content Accessibility Guidelines (WCAG) documents explain how to make Web content accessible to people with disabilities. Web "content" generally refers to the information in a Web page or Web application, including text, images, forms, sounds, and such. [5]

WCAG is primarily intended for [6]:

· Web content developers (page authors, site designers, etc.)

· Web authoring tool developers

· Web accessibility evaluation tool developers

· Others who want or need a technical standard for Web accessibility

Two versions are available (1.0 and 2.0) and W3C WAI recommends using WCAG 2.0.

WCAG 2.0
WCAG 2.0, which applies broadly to more advanced technologies, has 12 guidelines and for each guideline there are testable success criteria, which are at three levels: 1, 2, and 3. [7]
Priority 1: A Web content developer must satisfy this checkpoint. Otherwise, one or more groups will find it impossible to access information in the document. Satisfying this checkpoint is a basic requirement for some groups to be able to use Web documents. 

Priority 2: A Web content developer should satisfy this checkpoint. Otherwise, one or more groups will find it difficult to access information in the document. Satisfying this checkpoint will remove significant barriers to accessing Web documents.

Priority 3: A Web content developer may address this checkpoint. Otherwise, one or more groups will find it somewhat difficult to access information in the document. Satisfying this checkpoint will improve access to Web documents.

Section 508

In 1998, Congress amended the Rehabilitation Act to require Federal agencies to make their electronic and information technology accessible to people with disabilities. Inaccessible technology interferes with an individual's ability to obtain and use information quickly and easily. Section 508 was enacted to eliminate barriers in information technology, to make available new opportunities for people with disabilities, and to encourage development of technologies that will help achieve these goals. The law applies to all Federal agencies when they develop, procure, maintain, or use electronic and information technology. Under Section 508, agencies must give disabled employees and members of the public access to information that is comparable to the access available to others. [8]
If a web site is WCAG A-Compliant and its author wants to be Section 508 compliant as well, these are the five standards he must address additionally. [9] [10]
Presentation and Comparison of Standards

The following table contains the requirements and a comparison of the standards.
	Keywords
	Section 508
	Comparison
	WCAG

	Text Equivalent
	A text equivalent for every non-text element shall be provided (e.g., via "alt", "longdesc", or in element content).
	Similar
	Provide a text equivalent for every non-text element (e.g., via "alt", "longdesc", or in element content). This includes: images, graphical representations of text (including symbols), image map regions, animations (e.g., animated GIFs), applets and programmatic objects, ascii art, frames, scripts, images used as list bullets, spacers, graphical buttons, sounds (played with or without user interaction), stand-alone audio files, audio tracks of video, and video.

	Synchronized multi-media
	Equivalent alternatives for any multi-media presentation shall be synchronized with the presentation.
	The Same
	For any time-based multi-media presentation (e.g., a movie or animation), synchronize equivalent alternatives (e.g., captions or auditory descriptions of the visual track) with the presentation.

	Color
	1194.22 (c) Web pages shall be designed so that all information conveyed with color is also available without color, for example from context or markup.
	The Same
	2.1 Ensure that all information conveyed with color is also available without color, for example from context or markup.

	Style Sheets
	1194.22 (d) Documents shall be organized so they are readable without requiring an associated style sheet.
	The Same
	6.1 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.

	Server-Side Image Maps
	1194.22 (e) Redundant text links shall be provided for each active region of a server-side image map.
	The Same
	1.2 Provide redundant text links for each active region of a server-side image map.

	Client Side Image Maps
	1194.22 (f) Client-side image maps shall be provided instead of server-side image maps except where the regions cannot be defined with an available geometric shape.
	The Same
	9.1 Provide client-side image maps instead of server-side image maps except where the regions cannot be defined with an available geometric shape.

	Table Headers
	1194.22 (g) Row and column headers shall be identified for data tables.
	The Same
	5.1 For data tables, identify row and column headers.

	Complex Tables
	1194.22 (h) Markup shall be used to associate data cells and header cells for data tables that have two or more logical levels of row or column headers.
	The Same
	5.2 For data tables that have two or more logical levels of row or column headers, use markup to associate data cells and header cells.

	Frames
	1194.22 (i) Frames shall be titled with text that facilitates frame identification and navigation.
	The Same
	12.1 Title each frame to facilitate frame identification and navigation.

	Flicker
	1194.22 (j) Pages shall be designed to avoid causing the screen to flicker with a frequency greater than 2 Hz and lower than 55 Hz.
	508 More Specific
	7.1 Until user agents allow users to control flickering, avoid causing the screen to flicker.

	Text only last resort
	1194.22 (k) A text-only page, with equivalent information or functionality, shall be provided to make a web site comply with the provisions of this part, when compliance cannot be accomplished in any other way. The content of the text-only page shall be updated whenever the primary page changes.
	The Same
	11.4 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 (or functionality), and is updated as often as the inaccessible (original) page.

	Scripting
	1194.22 (l) When pages utilize scripting languages to display content, or to create interface elements, the information provided by the script shall be identified with functional text that can be read by assistive technology.
	WCAG more restrictive
	6.3 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.

6.4 For scripts and applets, ensure that event handlers are input device-independent. (Priority 2)

8.1 Make programmatic elements such as scripts and applets directly accessible or compatible with assistive technologies [Priority 1 if functionality is important and not presented elsewhere, otherwise Priority 2.]

9.3 For scripts, specify logical event handlers rather than device-dependent event handlers. (Priority 2)

	Applets and plug-ins
	1194.22 (m) When a web page requires that an applet, plug-in or other application be present on the client system to interpret page content, the page must provide a link to a plug-in or applet that complies with §1194.21(a) through (l).
	Similar
	6.3 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. (Priority 1)

6.4 For scripts and applets, ensure that event handlers are input device-independent. (Priority 2)

8.1 Make programmatic elements such as scripts and applets directly accessible or compatible with assistive technologies [Priority 1 if functionality is important and not presented elsewhere, otherwise Priority 2.]

	Forms
	1194.22 (n) When electronic forms are designed to be completed on-line, the form shall allow people using assistive technology to access the information, field elements, and functionality required for completion and submission of the form, including all directions and cues.
	Similar
	10.2 Until user agents support explicit associations between labels and form controls, for all form controls with implicitly associated labels, ensure that the label is properly positioned. (Priority 2)

12.4 Associate labels explicitly with their controls. (Priority 2)

9.3 For scripts, specify logical event handlers rather than device-dependent event handlers. (Priority 2)

	Skip Navigation
	1194.22 (o) A method shall be provided that permits users to skip repetitive navigation links.
	Related to WCAG but Section 508 more specific
	13.5 Provide navigation bars to highlight and give access to the navigation mechanism. (Priority 3)

13.6 Group related links, identify the group (for user agents), and, until user agents do so, provide a way to bypass the group. (Priority 3)

	Timed Responses
	1194.22 (p) When a timed response is required, the user shall be alerted and given sufficient time to indicate more time is required.
	Not in WCAG
	 



Accessibility Evaluation Tools

There are many tools, and especially free ones, that are used online. They work by having the site visitor input the URL of their web page, selecting from any evaluation options, and then selecting a "Go" button or some other method of initializing the program. Examples of such tools are Total Validator, WAVE, Accessibility Valet and Cynthia Says. 
These tools generate a variety of reports based on the results of an analyzed web page. According to the World Wide Web Consortium's Web Accessibility Initiative (WAI), all accessibility tools should look at a web page for both obvious errors (such as missing alt text) and warn users of the need for manual checks (i.e. the appropriateness of the alt text for the image). However, beyond the general requirement for tools, accessibility report formats differ widely depending on the target audience familiarity with web design and web accessibility standards and includes six basic report formats. [11] 
These formats include:

· Text-Based: Errors Listed by Line Number

· Text-Based: Errors Listed by Linkable Line Number 

· Text-Based: Errors Listed within Source Code

· Graphic/Icon-Based

· EARL Report

Text-Based: Errors Listed by Line Number

This type of accessibility report format lists both the specific guideline being used to scan the page as well as instances of this type of accessibility error. The following image gives an example of this type of report; showing both the guideline used to check the page, whether or not the page passed this guideline, and instances of the error listed by line number. To view the source code error, users scroll down to the bottom of the report. An example of tool that uses this format is Cynthia Says. [12]
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Text-Based: Errors Listed by Linkable Line Number 

This type of accessibility report displays the guidelines being used to check the page as well as any instances of this type of error on the page. This kind of report differs from other text-based reports in that it links error instances to the source code. An example of tool that uses this format is Accessibility Valet Demonstrator. [13]
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Text-Based: Errors Listed within Source Code

This format uses two columns to display the report information. The first column, lists the guideline for checking the page which expands to show the specific instances of errors. The second column, displays the web page's source code. As an error is selected the corresponding source code is expanded to show the error. The image shows the guideline used to check a page with a red arrow highlighting both the error instance and the source code. An example of tool that uses this format is Accessibility Valet Demonstrator Level 1 Report DOM Browser. [13]
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Graphic/Icon-Based

This report format uses special icons to highlight accessibility errors and manual check issues on a web page. With this kind of report, the icons are integrated into the web page's graphical user interface next to the item on the page with an accessibility issue. An example of tool which uses this format is Wave 3.5. [14]
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EARL Report

An Evaluation and Reporting Language (EARL) report is a machine readable report of the accessibility standard the page validates to, as well as the accessibility issues highlighted in the report, the date of the evaluation, and any manual checks that need to be performed by developers. The EARL reports are an attempt by the W3C to standardize accessibility reports and help users compare the effectiveness of accessibility tools. Some tools that use this format are Accessibility Valet Demonstrator and Wave 3.5.
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Selection of Evaluation Tool
The evaluation of the accessibility of the International Airport Eleftherios Venizelos http://www.aia.gr/ and http://www.fte.org.gr/ has taken place by using the previous tools for priorities 1 and 2 of the W3C WAI quidelines.
The 1st site has passed successfully the accessibility test but for the 2nd site an error has been detected: a form <input> does not have a corresponding label.
Comparison of Evaluation Tools
· Text-Based: Errors Listed by Line Number
This report format of the tool is not ideal for quickly locating the accessibility errors. Evaluators who want to see the error must scroll down to the bottom of the report to find the error. It is ideal for Web Designers since they can locate line and column of the source code where an error has been detected.
· Text-Based: Errors Listed by Linkable Line Number
This report lists the source code and locates the errors in the corresponding line. Evaluators who want to see the error must scroll down to the bottom of the report to find the error. It is more appropriate for Web Developers and Designers who can easily detect the errors in the source code and make proper corrections.
· Text-Based: Errors Listed within Source Code
This format solves the initial scrolling issue encountered in other formats. Someone can instantly see HTML code with the accessibility guidelines, and error instances all at the same time. An issue that may be confusing is the way the report works. To view errors in this format, the user must click on the guideline warning to see errors. When the mouse moves over the guideline warning (to see if they are links) the cursor changes to the "text-select" or text carat cursor, rather than the traditional "pointing finger" cursor used for most links online. This may become confusing.
· Graphic/Icon-Based
This report is very helpful for those who are new to accessibility standards. Accessibility errors and issues are easier to spot because they are indicated on the web page itself and can be seen quickly what aspect of the web page has issues.
· EARL Report

This format is more suitable for Web Developers and Designers since accessibility issues highlighted in order to perform corrections.
After taking into consideration the features and the results that are provided from all the above evaluation tools, the Graphic/Icon-Based has been selected as the most suitable for this project. Therefore, the next evaluations have been made by using Wave 3.5.
Accessibility Evaluation of 20 sites
The choice of the sites have been made mostly based on the www.alexa.com which provides the most popular sites and by selecting those that it most likely to be visited by individuals with disabilities. 
The list of the chosen sites is:
	1
	Ministry of National Education and Religious Affairs
	www.ypepth.gr        

	2
	Ministry of Tourism
	www.gnto.gr  

	3
	General Secretariat for Information Systems
	www.gsis.gr 

	4
	Free Encyclopedia
	http://en.wikipedia.org/wiki/Main_Page 

	5
	E-newspaper
	www.in.gr               

	6
	E-newspaper
	www.naftemporiki.gr 

	7
	ASEP
	www.asep.gr           

	8
	Hellenic Open University - Distance Library
	http://lib.eap.gr/librarymain.html 

	9
	Search Engine
	www.google.gr                   

	10
	Οργανισμός Απασχολήσεως Εργατικού Δυναμικού
	www.oaed.gr                     

	11
	Mobile Company
	www.cosmote.gr                

	12
	Guide on the amusement and the entertainment in Athens
	www.athinorama.gr            

	13
	Alpha Bank
	www.alphabank.gr                   

	14
	Technological Educational Institute of Athens
	www.teiath.gr                     

	15
	National Technical University of Athens
	www.ntua.gr                      

	16
	E-Shop
	www.plaisio.gr                   

	17
	Service centre of citizens
	www.kep.gov.gr                  

	18
	Sport e-newsparer
	www.sports24.gr                

	19
	ODYSSEUS Portal of Hellenic Ministry of Culture
	http://odysseus.culture.gr/index_gr.html 


The next step of the project is to check the accessibility of these sites by using the tool Truwex. The results, according to W3C-WAI guidelines of priority 1 and 2, are καταγράφηκαν in an Excel worksheet.
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Comparison of results
After the evaluation to the selected sites, it has been noticed that only three of them offer total accessibility to their users: www.asep.gr, www.google.gr and www.cosmote.gr. However, the number of errors that came up from some web pages is insignificant. In http://lib.eap.gr/librarymain.html there is only 1 error, www.gnto.gr with 4 errors, www.ntua.gr with 6 errors, www.ethniki.gr with 7 errors and www.kep.gov.gr with 7 errors. 

On the other hand more difficulties in is found in the in the following sites: www.athinorama.gr with 337 errors, www.sports24.gr with 170 errors, www.in.gr with 88 errors and www.gsis.gr with 75 errors.

Something else remarkable is the big difference of accessibility between pages with the smaller and bigger level. A characteristic example is the difference between www.athinorama.gr and www.kep.gov.gr.

Finally, it has been detected that the most common errors are no alternative text for image, for a form image button and no corresponding label for form <input>. 
ConcluSion
In general, although the use of internet is continuously increasing, most web pages still have a lot of difficulties when used from individuals with vision problems. Nevertheless, the correct way of designing a web page will provide same opportunities to everyone, regardless.
During the development of Web pages or Web application, developers should give attention in certain parameters and guidelines in order to increase accessibility.

The Web Content Accessibility Guidelines (WCAG) helps the Web Content Developers and the Authoring Tools Developers to make the Web Content more accessible to a wide range of people.

As different devices are used for accessing Web Content (e.g. computer browsers, voice browsers, mobile devices etc.), surroundings and Operating System also differ from user to user, therefore it becomes an additional responsibility of the Web Content Developers to make the Web Content accessible to more and more people with varied usage styles.
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