INTECO Webmessenger: Study of the Usability in Instant Messaging Systems
Abstract—The main aim of this project is dual. Firstly, it is to achieve a complete analysis of the necessities of disabled people on the Internet. Secondly, it is intended to develop an instant messaging system based on the Windows Live Messenger whose requirements are defined over the previous analysis. This software is called INTECO Webmessenger [13].
Usability, accessibility, user interface, instant messaging system, user-centered design

I.  Introduction and Background
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The R&D&i team of accessibility belonging to the National Institute of Communication Technologies (further, INTECO), in collaboration with the University of Leon, has as an aim the management, consulting, promotion and spread of technological projects in the framework of the accessibility within the Information Society.
The project was developed thanks to the help of the residents of the State Centre which takes care of the people with serious disabilities and for the promotion of the personal autonomy and the attention to the dependence in San Andres del Rabanedo (Leon) (further, CRE). After the held meetings with the responsible people of the centre, the necessity to improve the interfaces of instant communication was obvious, referring now more specifically to Windows Live Messenger, as it is the most used tool for the communication with their families, friends and acquaintances.
The profile of the testing users was made up of people with severe physical disability (ataxic, paraplegic, spinal cord injuries, etc.). This user diversity leads to think how important it would be to develop a universal design, where, independently of the disability that a user might have, it shall be possible to communicate through a tool of instant messaging by accepting no additional effort from any user.
For people with serious disability and dependence, the Internet has become a mean to communicate with the world where the kind of deficiency they possess does not matter. Therefore, for those tools made from scratch it is crucial to make their usage accessible. For those existing ones, reviewing the accessibility terms (or even checking their compatibility with supportive software or other third parties) would just make the difference for a disabled user to be or not to be able to use the program [4]. Like any user who accesses to the Web, the people with disabilities need to use the services that the ¨network¨ offers [1]; that is why the developers of Web pages must give support to the dependencies of all kinds of users.

Using this type of applications, makes them feel integrated in the Information Society, improving their relationships with other people focusing the attention exclusively on the process of communication and not on overcoming the difficulties that the current software applications implies [2].

It is also well-known that any user appreciates applications with a simple and friendly interface, where the tasks to carry out are clear, complying with the simple accessible and usable requirements. Thus, simplicity is, among others, one of the cornerstones where the success of the current search engines have relied on (Google, for instance) [14].
II. Objectives
The aimings reached during the project time were the following:

· To analyze the problems of disabled people when communicating through the Internet, focusing on the most used instant messaging systems.
· To develop a more usable interface for the existing instant messaging systems, taking the accessibility terms into account.
· To validate its suitability and functionality by the users of the CRE, identifying the lacks and the strengths for the improvement of the communication of disabled people.
For the achievement of these goals, it was necessary to carry out a previous study, where all the necessary information for the completion of the project was gathered.
With the results of such study, the development of the suggested system was accomplished. A simple, accessible and usable interface was designed, implementing the corresponding functions in order to comply with the requirements imposed by the users (fonts, colours, content organization, appearance, predictive text, etc.) and interacting in a transparent way for the users managing existing technology (information about the state, connection, authentication, etc.).  
All this was done with the aim to meet the necessities, both physical and mental, of users with some type of disability.  
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Figure 1.  Window of session opening.

III. Development
In order to deal with the development of the system, the API of Windows Live Messenger [5] was used in its Web version, since it allows more flexibility of design and implementation than the desktop version. In this case, Web [6] [7] and JavaScript [8] languages were used to develop specialized modules.
Also there are messaging systems under open-source licence, like Jabber [10] or Pidgin [9] (earlier known as Gaim), very popular in the community of free software, which, if not are those utilized by the users of the CRE, have been useful in the implementation of some features keeping in mind the total versatility of a GNU licence (in this case the source is totally available for the programmers).

From the beginning the guidelines set by the law UNE 139803:2004 [12], denominated as “Computer Applications for disabled people. Accessibility requirements for the Web contents” were followed.
This law, based on the WCAG 1.0 [11] of the W3C, provides accessible solutions for the Web developers, creating a list of resources that allow to define the characteristics that have to be fulfilled for any type of computer networks, so that these could be used by the maximum number of users, including the disabled people and the elderly people.
The usability was another concept that had been taken into account from the beginning of the project, most of all with regards to techniques that help the user to carry out tasks in graphic computer environments. Hence, it is necessary to have three actors in mind [3]:

· The users.

· The task to be performed in a simple and efficient way.
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Figure 2.  Window of help.

· And the Web graphic environment where the task is carried out.

On the basics of the three concepts the usability is defined as the discipline that studies the way to design Web sites so that the users could interact with them in a more comfortable, intuitive and simpler way.
In order to create a usable Web site the best way to do so is to carry out a design focused on the user. This means that the main principle is to design for the user; in comparison with the design focused on either technology or creativity or originality.
Nevertheless, the team of accessibility of INTECO collaborated in several crucial stages, such as verification and application usability to simply make sure that the main goals had been met.
When the residents of the centre approved, the tool turned into an available software for the usage by other State Centres and, obviously, by anyone interested.
IV. Validation and Testing
At the same time, a meaningful part of the project consisted on a set of interviews and user tests arranged in the CRE. The results provided feedback to identify directly the necessities of the users with functional diversity.
In accordance with this, the work schedule during these months resulted in a data collection derived from different sources (thorough interviews and systematic observation), which eventually supposed an important backup during the steps of the prototype testing.
These interviews have two different parts:
· Structured questions that served for the comparison between different testing users.
· Unstructured questions with the aim to investigate the profile of the users and to use them in this way as a starting point for the initial contact with the person. 
In the user sessions, some usability records were made and contained the following sections:
· Number of the session.

· Description.

· Suggestions.

· Precision.

· Time.

· Memory.

· Emotional response.

There were at least two sessions in every stage, though not all the sections were included in every session. For example, the section ¨memory¨ were included only in the second session in order to check the ease of usage of the reflected application in the memory of the user.
In any case, the observation during the sessions was the strategy to retrieve the answers. Cumulative notes were also made, so to speak, and the aspects that had occurred in earlier sessions were added.
In addition, the user sessions involved direct and indirect observation through simple tasks, entrusted through the application itself, taking the autonomous development of tasks into account.
In this way the results that were obtained through the interviews and user tests were put together by the group of computer scientists in order to decide how to modify the software.
The underlying methodology of investigation consisted upon continuous feedback. The research results pointed out that modifying the functionality and the design of the programme was the correct approach whereas the questionnaires, interviewee’s opinion and specialist criteria were backing up the development of the application as much as possible.
During the investigation, different criteria, in educative and sociological theories considered pertinent, were taken into account.
Finally, the necessities that were dealt through the process of feedback between the pedagogue and the team of engineers, helped to highlight the strengths of the prototype, in comparison to other instant messaging systems.
V. Main Characteristics of the INTECO Webmessenger

Different points of view were taken into account:
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Figure 3.  Window of connected contacts.

A. Access to the Contents 

· Tables were not used. In this way the access with a set of supportive products is facilitated.
· The content is verified for different navigators and devices.
B. Comprehension of the contents
The design and architecture of the application is orientated towards the achieving of:
· Clear, solid navigation and layout, improving the experience of the user.
· Clear and concise contents.
· Slang reduction to the minimum.
· The model of navigation is maintained in a coherent way, in all the sections of the application.
C. Images

· All the images present alternative explanation or descriptive text through the use of the attribute “Alt”, specially added for the people who have deactivated images in their browsers or those who use a screen reader.
D. Visual Design
· The design has been carried out for the correct visualization so that it would be feasible to change the text in the wide range of sizes and colours that the user can choose, using the area of options of the messaging system.
· The default font in all the application is “Arial” so that the reading would be simpler since the fonts of the family “Sans-Serif” offer a better visualization on the screen.
· All the layout and presentation of the information is handled by Cascading Style Sheet (CSS).
E. Keyboard shortcuts
· Through the keys of navigation it is possible to manage the pagination that is present in the list of contacts, in the list of conversations and in the action of inviting a contact to participate in a conversation within our application.
VI. Specific Connotations for Disabled People
A. Visual Deficiency
· The text size is defined in relative terms so that the user could increase or decrease it at her own convenience.
· Style sheets are offered, with alternative versions of font, colour and contrasts in order to guarantee the access to the impaired people.
· The information is not transmitted depending exclusively on the colours. For the transmission of the information other visual stimulus (that do not depend on the colour) are used, for example, iconic changes.
B. Motor Difficulty 
· Virtual keys are provided in different windows for the characters that need the pressing of two buttons simultaneously, as for example, @, €, !, ?. During the user tests it was demonstrated that there is a group of users who cannot activate the “sticky keys” because of their physical difficulties.
· Functional redundancy provided access to the most important functions of the program so that the user could choose the most suitable device for her just by pressing the button “Enter” whether it is a keyboard or a different type of input hardware that can perform one click or double click.
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Figure 4.  Conversation window with the activated virtual keyboard.
· A virtual keyboard is available in the conversation window.
· Predictive dictionary and set of common phrases.
· Customization of the buttons´ size.
· Compatibility with the voice recognition of Windows Vista, that substitutes the keyboard and mouse in different actions.
· It has optional message reader in the text area for the incoming messages of the conversation window.
C. Cognitive and/or Language Deficiency
· Structure of the programme in a clear and uniform way.
· The application has various access points to the different functionalities and contents, as direct shortcuts, double click and the use of secondary menus. In this way the people with cognitive difficulties will be able to access in the most intuitive way.
· Written contents in a clear and simple language, with meaningful icons placed nearby, so that the users with dyslexia or learning problems would have the best conditions to understand them, taking care of the iconic correspondence on all the options.
VII. Conclusions and Future Work
The main objective considered at the beginning of the project has been succeeded in exceeding, thanks to the creation of an instant messaging system with all the functionalities of the existing (and free) tools in the market. The accessibility and usability guidelines gathered in different standards were added to this set of functionalities. The work is set as ideal resource, so that the people with functional diversity would enjoy a way to fulfil their necessities of communication.
In the opinion of the working team, all this resulted in many users preferring the INTECO Webmessenger to other regular instant messaging system.
The continuous feedback thanks to the collaboration with the users of the CRE allowed to take the necessities and proposals of the residents of the CRE into account since the early stages of the project.
The simple and intuitive design of the project facilitates its use to any person with some kind of functional deficiency, whether she is an elderly person, a person without technical knowledge of the Web, etc. and for any other person interested in an application easy to learn and to use.

[image: image5]
Figure 5.  Window of options.

The work already done is the base of the development of an ongoing desktop version, since some characteristics of the Web version have not been solved satisfactorily due to technological limitation. A bunch of these characteristics are being improved such as focus tracker scanner, file transfer and the use of the screen reader tool JAWS.
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