Accessible Informational Environment. Why it is needed?
On May 27, 2010 Republic of Lithuania has ratified the UN Convention on the Rights of Persons with Disabilities and its Optional Protocol. This fundamental human rights document aims to promote and ensure that all people with disabilities fully and equally enjoy all human rights and fundamental freedoms. 

States by signing these international instruments have committed to take the necessary measures to protect and defend the rights of persons with disabilities. 

One of those obligations contained in the Convention is to promote universal design products, services, and equipment. Also to ensure accessible environment all people by development of national legislation, standards and guidelines.
Universal design (inclusive design) refers to broad-spectrum ideas meant to produce buildings, products, services and environments that are inherently accessible to all: older people, people without disabilities and people with disabilities.
Accessibility is defined as a situation in which any object can be accessed and used by any individual. That is, the barriers that may limit access are removed.
In today's knowledge society is the context for the nowadays people – it serves to transform information into resources that allow society to take effective actions; any limiting factor - not available informational environment or lack of knowledge leads to social exclusion.
Access to information is a human right. Only comprehensive and understandable information enables people to take their own decisions, to use public services, to keep track of current events and finally – allows to be involved in public life, to learn, grow and realize their potential. 

Nowadays people perform more and more activities online - from banking to reading for leisure. 
Good modern website should be accessible to everyone: people with disabilities, elderly, and children. It should be easy to use, convenient to navigate and have logical structure as well as uncluttered design. The informational content is none the less important – it should be presented on the site according to accessibility guidelines and should meet the needs of the target audience. 
Unfortunately despite the fact that technologies these days develop very rapidly there is still a large group of users – people with disabilities, elderly, foreigners, etc. – who face barriers seeking to access the Internet. Many of those barriers may be removed easily providing understandable texts (Easy-to-Read method) and introducing software equipment or compensatory assistive technology for users with special needs. 
One should note that disability is not a distinguished target group in terms of access to information. Western and Northern European countries have estimated that only 10 ( of population need very special measures to ensure the availability, for 40 ( of people it makes it easier to access properly designed site and use the information, and for 100 ( people it would be easy and convenient to find, read and use the information.
Online accessibility challenges
Despite the fact that the World Wide Web Consortium (W3C) has delivered Web Accessibility Initiative (Web Accessibility Initiative) and publishes guidelines governing the availability, not all web designers are familiar with them and there is a significant lack of trainings on the availability of the informational environment. Due to extremely rapid technological development it is difficult to provide timely solutions for web accessibility barriers. Companies even implementing public projects payed by the Government are not obliged to create the site accessible for everybody.
Inaccessible informational environment determined by special needs 

There are three major types of disabilities: 

(1) Sensory, 

(2) Physical, 

(3) Cognitive and intellectual. 

Special needs determined by sensory disability

Internet for people with visual impairments 

Web Content Accessibility Guidelines (WCAG 2.0) is a stable, referenceable technical standard. It has 12 guidelines that are organized under 4 principles: perceivable, operable, understandable, and robust:
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 (for example simpler layout) 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.
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.
For each guideline, there are testable success criteria, which are at three levels: A, AA, and AAA:
A-level criteria (5) - Developers must comply with them; 

AA level criteria (13) - Developers should follow them; 

AAA (23 criteria) - Developers can comply with them. 

Each of the criteria are to be implemented in certain technology. 
People with visual impairments may be blind, partially sighted and colour blind.
To operate a computer they can use two tools: a screen reader application (speech synthesizer) or Braille displays / monitors. 

Since Braille reading lines are very expensive tools screen readers (e.g. in Lithuania – JAWS for Windows) are much more popular. However, in the case when a blind person has also hearing impairment, Braille reading line is the only tool that allows to fully operate a computer. Braille reading line can translate only one line; but the tool of the future hopefully will become a Braille display, which may convert into Braille the entire site one is browsing.
For people with visual impairments websites should be of simple structure, with a consistent and constant menu. These users are experiencing serious difficulties if websites which they often use (e-mail, e-banking) structure is constantly changing or updating.

People with visual impairments face image understanding problems as their Web browsing technologies –screen readers – cannot get the information from the images. That is why each image carrying information should have a text explanation or so-called alt text which is not visible on the screen but the screen reader can read it.
It is also recommended to avoid writing text on the images as for visually impaired it will be too hard to read and for screen reader difficult to "understand." If the picture is only a design object it should stay invisible for the screen reading programs as an excess information.
On the main part of the site flash solutions should be avoided. It is important to sort out the tables (especially large) TH. Italic font is also more difficult to read while the highlighted (bold) font is suitable for use links or headings only. 
To make the site accessible for the blind it is necessary to keep the information clear and site’s structure simple as the screen reading program works according to the sole principle – down the column – despite the design.
The main structural blocks, such as Menu, Search or Content should be separated by "Area landmark” elements, and the consequent titles designation should be used applying „Heading " tags. 

In order to speed up the navigation, it should be possible to select shortcut keys to the main or additional menu items. 

It is proposed is to assign a keyboard shortcut, for example Search "alt + s" to form of questionnaire fields.

It is necessary to use labels at the questionnaire boxes to make it clear what information needs to be entered in the appropriate box, or where to enter a keyword to perform search on the site. 

If possible it is recommended to avoid Java solutions when designing the sites, as java solutions may require additional computer configuration; depending on the skills of every unique user this may cause the situation when user cannot reach the needed information.
In order to design accessible web sites community of the disabled encourages cooperation with the developers very much. Only those developers, familiar with the limitations caused by the disability and measures to compensate it have the holistic overview and can suggest the best possible solutions to overcome environmental barriers.
For the visually impaired who use screen magnifiers it is easier to navigate on the Web pages if they have the possibility to set prorate (relative) font size rather than in absolute terms. Visually impaired users can not realize or overlook information if at least one of the following attributes is used improperly: contrast, size, font, brightness, etc. to provide more possibilities for special need users it is recommended to use multiple attributes e.g., if a chart is performed in one colour it should be possible to view it in another colour or in white and black.
For colour blind users contrasting colour combinations are very helpful. One of the best practices to evaluate colour solutions of the site: http://www.jpaget.nhs.uk/ 

For people with hearing impairments and for the deaf it is necessary that the audio information is conveyed in an equivalent visual form. Site information could be translated into sign language. It is also very helpful to have voice (audio) transcriptions and flashing error text messages accelerating troubles solving, if any.  
Physical disability 

People with mobility impairments use assistive technologies. These might be: tailored keyboard, smaller keyboard or screen keyboard (Windows assistive technology).  
People with mobility problems most commonly have problems with marking devices (mices). The solution for this problem might be a joystick or a scrolling mouse – measures primarily designed as tools for computer games.
For people with severe mobility impairments devices responding to user’s commands facilitate to operate:  these might be voice commands or eye tracking measures that allow to calibrate computer to the individual characteristics of each person. 

For physically impaired it is necessary to simplify the navigation: it should be possible to operate by both mouse and keyboard, difficult and complex menu and sub-menu systems should be avoided.

Users with reduced mobility should be warned if link opens in a new window as for them might be difficult to switch from one browser window to another. These users might have poorer coordination that is why it is necessary to provide more than the usual space for manipulation and selection (click).

Solutions to facilitate the information accessibility may include switches and controls that are easy to manipulate and data loggers that are easy to connect to computer as well as disconnect.

It is essential to provide the possibility to operate computer without a mouse or keys. Solutions like abovementioned voice commands or eye tracking measures might be complemented by possibility to enter data in a convenient rhythm or without difficult keys combination (e.g. it might be impossible to perform a combination ctrl+alt+ del for physically impaired). 
Cognitive and intellectual disability
People with cognitive and/or intellectual disabilities need comprehensive web solutions that include web design, illustrations and information presented in Easy-to-Read format. 

For this group of Internet users information would become more understandable if there would be a possibility to apply sound or video illustration; this would facilitate to link and comprehend the information, also to improve their reading skills. One of online reader examples ReadSpeaker, for more information: http://www.jpaget.nhs.uk/section.php?id=12311 
The above described measures would be useful for a wide range of users: 

• Dyslexics – people with reading problems; for them it is more difficult to identify letters and set the words, to keep track of characters and words and to perceive the "word picture", hence the meaning of the word; 

• Foreigners (if the site content is presented in not their native language); 

• Deaf people; 

• Young people with poor education (poor dictionary); 

• People with intellectual disabilities and attention deficiency disorder. 
Internet users with cognitive or/and intellectual disabilities may experience short-term memory problems. For them would be helpful to design a site in a logical and chronological order and to use an Easy-to-Read language.  

For users with concentration difficulties logically structured and neat webpage design would be helpful – with no moving or very colourful pop elements.
For people with cognitive and intellectual disabilities it is much easier to read and understand texts that are presented in an Easy-to-Read format. 

Easy-to-Read language is a manner of presentation of information that is understandable for each user. Presentation of text in an Easy-to-Read manner includes style of language, pictures and overall layout customized to meet the needs of one or more specific target groups (in line with universal design criteria).
Main components of Easy-to-Read language are the following:  

Presentation of context information – is wrong to assume that the reader is familiar with the situation – it is required to provide introduction as well as explain specific terms. 

Concentrated text – it is important not to overload the reader with an excessive information. The key message should be presented at the beginning as the untrained reader or a person encountering other difficulties may lack the motivation to read the text further.
The attractive web-site design – the text and images should be presented simply and spacious to make it easier to concentrate on the information and avoid "jumping" of a gaze between the abundance of objects. Adequate attention must be paid to the choice of colours and contrast.
Easily readable font – it is not recommended to highlight more important parts of the text using the capital letters: it is proved that for persons that have reading difficulties it becomes more difficult to distinguish and comprehend a "word picture"; it makes also harder to identify the beginning and the end of a word.  Oblique (italic) font is also more difficult to read. There should be a possibility for a web-site user to choose a font. Linear fonts (such as Arial) are proved to be more user-friendly than serif fonts (such as Times New Roman) because the cordons of serif letters require more eye strain and makes reading more complicated for people with cognitive and intellectual disabilities.
Simple and concrete words should be employed. Abstract expressions, ambiguity, metaphors that can be interpreted in different ways should be avoided. It is not recommended to use synonyms and colloquial language expressions that are commonly believed to enrich the language – for certain groups of readers these may make text confusing and hard to read and understand. Text should be organized chronologically and logically and sentence structure should be as simple as possible. 

The length of text line should not exceed 50-55 characters. People experiencing difficulties in reading also have difficulties to interpret the speech marks. To increase the availability of information it is recommended to shorten the text lines by moving part of a sentence to the next line, where one would logically do the pause.
Usage of pictures – with the graphic symbols it is important to describe the pictures both in printed materials and on web-sites. For users with intellectual/cognitive disability it is essential to provide a link between written and graphic information and for visually impaired speech synthesis device should read the picture. Developing the web-sites different encryption programs should be applied to distinguish the background (non-informative) from the site content.
Web-site menu structure should be predictable and intuitive; various menu levels should have the same structure. Current location point should be clearly visible on the menu (the site tree) scheme informing the user where s/he is how to enter/return to the desired level.
On the web-sites left side alignment is preferred as a large proportion of Internet users read text from left to right. Justify alignment may troublesome readers with visual or cognitive/intellectual disabilities due to uneven spacing between words. Right side of the alignment can be used only in tables. 

Internet user should have a possibility to increase the text by 200% without loss of number of pixels. 

Site background and foreground should have sufficient contrast. AA lowest contrast level may be 5:1, except for logo, decorations and large-scale text. 
AAA lowest level of contrast is 7:1. Keeping in mind that colours should not convey information – the page should be understandable to people who do not see or cannot distinguish colours (A level). http://www.paciellogroup.com/resources/contrastAnalyser - a program that analyses contrast and presents the information on web-site accessibility level (A, AA or AAA). 

The structure of information and all its elements that are set programmatically should also be presented visually – visible lines and frames help the user to organize and understand the contents; the web-site’s elements should be visible and properly configured, there should not be hidden components.
Elderly Internet users 

Population is aging consistently in Europe (predictive table): 

	Year
	65+ 
	80+ 

	2010
	17%
	5%

	2020
	20%
	6%

	2030
	24%
	7%

	2040
	27%
	8%

	2050
	29%
	12%


One of ageing-related problems is hearing loss – it is becoming difficult to distinguish sounds (47% of people 61 to 80 years) some quieter sounds may be omitted (93% of people from 81 + years). 

Another ageing-related problem is decrease in ability to concentrate the gaze (16% of people 65 to 74 years), reduced sensitivity to colours (19% of people 75 to 84 years) as well as reduced visual contrast sensitivity (46% of people from 85 years old).
Because of ageing-related changes it becomes difficult to manipulate the mouse, to select and click on a small area (arthritis affects at least 50% of people over 65 years, tremor affects 20% and Parkinson's disease - 4% of elderly over 65). 

Age-caused cognitive and short-term memory problems impede navigation, understanding and task completion. Because of reduced ability to focus it becomes difficult to operate big amounts of information (dementia affects 1.4% of people 65 to 69 years and 24% over 85 years; mild cognitive disorders are reported in about 20% of people over 70 years old).
Web accessibility and economic benefit
Available informational environment has a high economic value: it helps to build good relationship with customers, to implement corporate social responsibility and to attract new customers. Accessible web-site has technical - organizational advantages: 
It facilitates the interaction of several Internet sites, 
It reduces time and human resources required for site development and maintenance, 
It makes easier configuration between different systems, 
It reduces server load and can be easily adapted for future requirements.

It should be noted that accessible web-sites are useful not only for people with disabilities. If enough attention would be given to this issue less experienced users felt the benefits as well as internet users living in remote areas with weak internet, people who have access to the Internet via alternative platforms (e.g., mobile phones) with very low permeability, the people who use less advanced technologies, etc.
Web-page coding 

Web-site names 

Every web-site must have a clear name. The name must be unique for each site, informative and in compliance the web-site link and heading. The name is created using the name of the item at the top of the site: <title> LNF News </ title> 

Heading should be clear and descriptive. Each heading and sub-heading should be coded correctly and consistently (h1, h2, etc.). 

Using headings we have to provide a possibility for a user reading with screen reader to skip it if the heading is irrelevant.
Appliance of h (heading) element helps to structure the page. Those elements separate the structural parts of each page. Only a sole h1 element can be used on one page. None of the h element’s level should be missed.  

<H1> Title </ h1> (main title) 

<p> text text text </ p> 

<H2> sub-heading </ H2> (sub-heading) 

<p> text text text </ p>
Forms 

The form must be logical and consistent. Each entry field must be specified (e.g., text field, selection field, check the box field, etc.). 

The tags/labels must be on the same side of the boxes, each label should be described. The user should be informed when the label starts and when the form box starts. All forms and filling instructions should be described in easily understandable language. Obligatory to fill in boxes should be labelled with the following information: "It is necessary to fill." 

Creating the form for the blind the following programming steps should be taken: tag each item <Label for="">, then add the ID attribute to the input field and make sure that ID and FOR values are identical. ID value ​​must be unique.
Radio buttons are not recommended as might be not recognized all browsers as well as these are difficult to read for a screen reader. Where possible to choose of several possible options it is recommended to use selection box.
A lot of users do not use a computer mouse. One of the obstacles to complete the form by using the keyboard is that in most cases web-site is booted on a browser and not on the user’s computer. Client-side scripting can make form-filling impossible.

Optional menu title should clearly define the purpose of menu, e.g., "choose age" instead of non-informative labelling "18-25." Optional menu should function well for both mouse-users and keyboard-users. If the menu is activated only when it is selected, the screen reader user filling-in the form may not notice a number of boxes. Affirmation function might be helpful to affirm that the user has selected desired option.
Tick box marking might be handy filling-in forms. Unfortunately they come after the explanatory text. Bulky questions and close-ended answers makes difficult for a screen reader user to learn about the issue asked. 

Example: 

Which of these meals have more than 3 grams of fibre per 100 g? 

 Apple 
 Rice 
 Flakes
Screen reader would read the question as follows: 

Apple (check mark is unchecked) 

Rice (check mark is unchecked) 

Flakes (check mark is unchecked).
For screen readers optional labels should be programmed as follows: 

<Label for = "q1a"> first Which of these meals have more than 3 grams of fibre per 100 g? <br> 

<br> 

apple 

</ label> 

<input type = "checkbox" name = "Q1a" id = "Q1a" value = 

"apple"> 

<br> 

<Label for= "q1b"> - Rice </ label> 

<input type = "checkbox" name = "Q1b" id = "Q1b" value = 

"rice"> 

<br>
Pictures 

Internet users with special needs usually face the problems of image understanding which could be avoided by using an alternative text. 

Every graphic, picture or other non-text element should be described by adding alt = "item description".
Each of the clickable images should have its alt text. E.g., the screen reader will not get any information about company’s logo if there is no alt text.

The shorter descriptions – the better. Remember – every syllable takes time for a screen reader.

The most important information should be presented at the beginning. For example. "LNF logo: three triangles and name underneath: LNF logo).
Meaningless graphics do not need text; enough to leave a space after the alt = "". It should be noted that difficult to describe image – not necessarily meaningless. 

Keep your alt texts updated. When reformatting your site’s image map do not forget to update alt text or else you can loose the customer. 

Alt texts reflect your level of professionalism as well as the content of site, quality and layout. It is suggested to use Easy-to-Read language as this manner is understandable for all users.
Site structuring

Each site has its own structure: usually the navigation bar is in the upper part of the site, latest news are on the left column and press releases on the right. How do site visitors know this? Usually different site parts have different font sizes and colours. 

Site sections must be clearly labelled to help users get orientated when they move from one section to another. 
Structural elements are easily labelled in HTML structures. Ordinary reader usually has no difficulties to navigate and such elements as colours, font sizes, etc. help to navigate. For the blind it would be helpful if additional tags are introduced, such as text. "Chapter 1: The latest news LNF".
Links 

Links and clickable areas should be accessible for every user. Text lines indicating the link should be underlined or otherwise shown that this is a link (in bold font, different colour). 
A level, Web Content Guidelines Accessibility: 

Link object is shown in the link or the link has an explanatory text, e.g., "To read more, click here". Technically correct expression: <p> <link> text text </ p>. Technically incorrect expression: <p> text text </ p> <link>
AAA-level,  Web Content Guidelines Accessibility

Link object shown directly in the link. 

Links that direct user to different pages should have different texts. Links directing to the same page should have the same text. It is recommended to create one reference image and a link if both have the same meaning, e.g., Easy-to-Read 

Links directing to other sites should open in the same window. It is necessary to inform user if link opens in another window; links that open in another window should be used only when it increases the value to the consumer. 

When links to the documents are used it is necessary to inform user that the document will be opened in a new window and inform about document’s size and format (.pdf, .docx, etc.).
Texts of the links should be clear enough not to use headings which is not suitable for users who browse using the keyboard or screen reader. Sections of the text can be left blank: title = "". Links can have titles when more information should be provided about the link object. 
Tables 

The goal of tables is to provide information to the consumer in a matrix manner (form). Data tables often have short descriptive texts that are necessary for screen reader users, e.g., <table> <caption> LNF members addresses and phones </ caption> 

It is necessary to identify the header of table’s rows and columns. <td> element is used to record the table content, and <th> - headers. No empty boxes should be left on the table. 
Checklist 

Is your website available?
	No. 
	Element 
	Mark „yes“, „no“, „in progress“
	Comments 

	1.1
	Text options: alternative text for all non-text content; information meeting the needs of different user groups: large print, Braille, synthetic speech, symbols, Easy-to-Read 
	
	

	1.1.a
	Text options: alternative text for all non-text content
	
	

	1.1.b
	Non-text content: text description for all video and audio materials 
	
	

	1.1.c
	Picture maps are properly described 
	
	

	1.2
	There are alternatives for video and audio records. 
	
	

	1.2.a
	All video and audio records have headings (except for situations when record clearly reflects the content) 
	
	


� If there is a star at the obligatory to fill in form field  the screen reader will read it only at the end of entire form.








