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Abstract

Proficiency in the use of the Internet and World Wide Web is becoming a core life skill in a modern, online and connected Europe. However, very often elements of the Internet are still seen as inaccessible and unusable to those with severe vision loss. This presentation will highlight the main characteristics of RadaR the Eargame, a unique, online accessible e-learning program created to teach web skills to children with little or no sight.  RadaR is a fun and educational game which teaches the skills necessary to use assistive technology to learn Internet skills including: navigating a website; filling in an online form; searching; communicating safely online; and using images and sound files. The program also educates children with regard to staying safe on the Web.  RadaR is a unique product whereby storytelling and music combine with interactive educational games and learning challenges, all playable at different skill levels. 

The presentation  will also introduce MaX 4.0, Sonokids fully accessible website creation tool and content management system which enables blind webmasters to create an accessible website complete with guestbook, weblog, poll and photo album, all in an accessible environment, compliant with the W3C guidelines for web accessibility. 

The aim of the presentation is to inform and to update educators of children who are visually impaired with regard to these exciting and innovative new ICT learning resources.

Introduction 

The Internet plays a very big part in the lives of many adults and children in the modern Europe. It affords opportunities for communication, research, entertainment, shopping and banking without leaving one’s home. It is a vital tool for many businesses and many employees need to be not only computer literate, but also Internet literate. However, the Internet, and World Wide Web in particular, is often viewed as inaccessible at worst and difficult at best for people who are blind and vision impaired.    

Whether or not that is true, it is the fact that in order to be able to work with assistive technology, such as screen reader software or a Braille display, and to learn how to access the Internet through the keyboard rather than a computer mouse, people who are blind need a lot of skills. For instance: knowledge of the many shortcut keys required to navigate and control; how to use ‘controls’ i.e. text boxes, radio buttons, check buttons and drop down list boxes;  how to ‘read’ and access search engine results;  completing online forms; using message boards or forums; downloading multimedia files, to name but a few. 
The process of acquiring these skills can be tiresome and dull. Nevertheless, they are essential to being able to take advantage of the opportunities which the Internet offers.  Recognising that there was need for a fun and attractive way of teaching these skills and developing ‘Internet proficiency’, Sonokids created RadaR, an online educational program.  
RadaR – The Ear Game 
RadaR was created by Sonokids to provide an educational resource for children to learn how to use the internet proficiently.  Developed first in The Netherlands, and following its success, enhanced and renewed Australian and Scottish versions were developed. Today a Danish version is in production.

Fully compatible with assistive technologies such as screen reader software, Braille displays, or magnification software, RadaR replaces visual effects by immersing the player in a ‘soundscape’ through the creative and innovative use of audio. At the heart of RadaR is an original story, narrated by actors, enhanced by exciting sound effects and beautiful songs. The story is good fun, entertaining and dramatic. Mik the dolphin, Max the bat and Mo the mole are the main characters in the audio play. Their adventure takes the children playing RadaR on a voyage of discovery through a virtual world and online communication. Each of the seven episodes of the story is followed by an interactive mission. The audio play contains clues to successfully complete these missions. So in order to be able to play a mission, the player first needs to listen attentively to the associated episode of the story. This is why RadaR is called an ‘Eargame’.

The Audio Play

The RadaR audio play forms the core of the RadaR learning experience.  The play is a symbolic story, although children will probably recognize it foremost as fun and exciting. The story itself is all about sound, not images. A bat, mole and dolphin were purposely chosen as the main characters, because these three animals don’t use their eyes to find the way around their own world. The mole uses mostly touch, smell and hearing; the dolphin uses sonar and the bat echolocation. Hence, it makes sense that everything in the story is described by way of how it feels, smells or tastes, but mostly by sound images, hence the name RadaR. What the three animals have in common is that they all ‘see with their ears’. Children who are blind and vision impaired will be able to relate to this aspect of the story particularly.

As much attention was given to the story as was given to the technical complexities of creating RadaR. For instance, examples of symbolism include: “The Good Source from ancient times, the Grand Source of inspiration and wisdom” refers to the “World Wide Web”. The Source utters mysterious yet wise expressions about safety such as “nothing is what it seems” and “strangers can seem to be friends”. Children will unconsciously remember this. The Source encourages them to be explorative and inquisitive: “there’s more to explore than just this ...”, “You’re just going to have to try different methods and you mustn’t be afraid of making mistakes. People learn from their mistakes!” He also stimulates them to communicate: “the only way to find out how much you share with others is to get in touch with them” and “alone can be very lonely”.

The evil in this story is represented by Virus the Worm who is a threat to all things nice and important. At the end of the story it turns out that he had been pretending to be somebody else: an important warning for those using the Internet.

In the beginning of the adventure the animals are completely unaware of each other’s existence. Through the mediation of the Source however they start to work together on a joint mission to eliminate the Evil Worm. They create a secret place (a website) where they can be together - virtually. They learn how to communicate with each other and in the end, they become great friends, without ever meeting in real life. Not only do they virtually and emotionally become closer to each other, but they also get in touch with other animals from other worlds: when accessing the internet a whole new world opens up for you.

The play is broken into a series of episodes which in themselves tie in with a number of missions. The missions are directly connected with the animals’ missions set by the Source. Within a mission the player has to pass several levels. The episodes of the audio story and the connecting missions all treat different subjects, which have been selected on the basis of careful observation and research as well as feedback by teachers and specialists.

Accessibility and Usability

RadaR the Eargame can be played without having any vision. In order to make the game as attractive as possible for children who have no or impaired vision, all aspects of the game are completely focused on sound and music.

Children who are vision impaired are fully capable of using a computer and accessing the Internet, online applications and games, provided they are equipped with the resources (assistive technology), and appropriate training, and provided games are designed in an accessible format.  This begins with eliminating all need to be able to use a mouse. Instead, the game must be accessed using a normal keyboard and so-called shortcut key combinations. RadaR is designed around the use of shortcut keys, which are also used to navigate inside the game environment. The navigation is straightforward and easy. It is important to keep navigation not only clear, but also as short as possible. Speed is always important.

RadaR is fully compatible with assistive technology used by computer users who are blind or vision impaired. Some screen readers read from left to right, making the structure and order in the site, especially tables, completely inaccessible if the design does not take this into account. RadaR’s code however is specifically screen reader friendly. There are also differences between screen readers such as JAWS, Supernova, Window-Eyes and Hal that have to be taken into account, influencing the way they interact with different platforms and with different browsers.

It is not just technique which defines accessibility. It is vital to think from the perspective of the user in all aspects of the game. Inside RadaR, all texts are clear and meaningful and as short as possible. Instead of forcing large amounts of information upon the player, RadaR offers optional briefings. After listening to an episode of the audio play, the player has to complete the connected interactive mission. The short introductory mission explanation may be enough for some children who can start the mission straight away. Others can opt to first proceed to a mission briefing, which provides more comprehensive information and instructions.

There are many different types and degrees of impairments and so different players have different needs and requirements. But generally speaking greater accessibility leads to increased usability for all. In fact, RadaR the Eargame benefits all children who are happy to concentrate on sounds, instead of experiencing the impressive visual effects of other computer games.

As a result of the high level of accessibility and usability, the children can ‘move around’ safely and easily within the ‘World of RadaR’. Here they do not experience the barriers they may experience in real life. Children who are vision impaired might sometimes feel isolated and alone. The use of online communication and the creation of a personal website can contribute to a greater feeling of belonging. Within and through the virtual community of RadaR they can make friends. To encourage communication, the player is challenged to send in a story, a joke or a good tip (under moderation), as a result of which RadaR’s content is continuously changing. This way, players become aware of the presence of others within RadaR.

The children will learn that they are not alone, that they can work together with others and that they can share thoughts, opinions and experiences without assistance or travel. They will be empowered to converse with like-minded children, regardless of location and whether they are fully sighted or not. In fact, the Internet is well regarded within the blind community for allowing people who are blind and vision impaired to communicate freely with sighted people without needing to reveal, or be compensated for their disability. The RadaR story refers to this as well, by introducing a whole variety of animals, all with their own special characteristics and way of communication. It is okay to be different.

The Importance of Sound

RadaR stimulates the players’ imagination by immersing them in the ‘soundscape’ pictured by the RadaR audio play along with music and the sound effects. All audio in RadaR is delivered through Adobe Flash (formerly Macromedia Flash). Flash is generally used as a program for animation and visual effects.  But in RadaR Flash programming options for interactive audio are widely used - in an innovative way - with accessibility and usability aspects in mind.

It is important to note that the common application of Flash, where the sound file is embedded directly into a webpage, makes it very hard - if not impossible - to control with a screen reader or a Braille display. This is why Flash is often considered to be inaccessible. However, the back-engine for Flash audio in RadaR is the FlashSoundAPI - an open source JavaScript library developed by American programmer Hayden Porter. With this technique Flash can be controlled from HTML via plain links which are fully compatible with assistive technologies. Furthermore Flash can be controlled from PHP, the server side programming language used for RadaR. 

Human Voices

Children who are blind use screen reader software, which works with a virtual cursor and a synthetic voice reading out to them what is on the screen. It was decided against the use of a story as a written text being read out by such a ‘robot-like’ voice and opted for the more labour intensive use of actors instead, to bring the story alive. This concept is supported by research suggesting that visually impaired children prefer to listen to natural voices and not to the artificial ones generated by a screen reader (Ravenscroft, 2002) and also by the findings of a survey which reported that one of the common complaints from gamers who are vision impaired is that the use of synthesized voice is detrimental to the overall audio game experience (Mark France, 2007).
The participation of famous voices was sought, with the main goal during the casting process always to provide the children playing RadaR with the best possible and most pleasing and fun audio experience. The impressive list of well known actors includes James Bryce and the Scottish Hollywood star Brian Cox. Furthermore, young talented blind voice actors also contributed to the audio play, with great success. It should be noted that having a disability does not limit creativity. On the contrary, it pushes forward the creative boundaries (Murphy, 2002).

To help players determine the origin of the different voices, specific background sounds have been added. The whole audio track is set up in a pseudo-3D audio environment. It is not surround-sound or binaural recording, but old-fashioned 'point stereo' taken to its limit. With the use of volume, panning and equalizing a very realistic 3D soundscape is created - especially when the player uses headphones.  Thus, for example when Mo the grumpy mole speaks from his underground tunnels, his voice really seems to come from below, and is accompanied by the soft, hollow sound of dripping water.

Sound Feedback

Innovative features have been developed with the FlashSound API to supply players of RadaR who are vision impaired with supportive sound feedback. When a computer is busy, such as when a user is uploading a file, a player with no sight normally has no way to confirm the upload is actually taking place or is complete. For this reason Sonokids has developed the audible clock. When an upload is started a ticking sound will be heard and when the upload finishes a bell will ring.

Another example is the guestbook which is part of the RadaR game. To prevent robot-spammers from making entries in the guestbook a visitor will have to enter a randomly generated validation code which is shown as a distorted image. The image itself is inaccessible for users who are blind. Sonokids has developed the audible validation code so that when a link is activated the code will be read out loud. This feature involves two other pieces of Open Source software - The Festival Speech Synthesis System from The University of Edinburgh and the LAME mp3 encoder.

Inside the missions correct answers are followed by encouraging cheers and applause. A wrong answer results in a regretful ‘oooh…’ When the last level of the final mission is successfully completed, the player is not only rewarded with his or her own web site, but also with a triumphant celebration in sound.

Bonus Features 

Songs and Sounds

In the world of RadaR, players can also access several bonus tracks that are separate from the audio play but are related directly to the content. Two original songs have been created especially for RadaR and the player can listen to these songs in full length. There is Ocean Song, the song of the dolphin, and the other is fittingly entitled “Friends are all that Matter”. In addition to these songs, there are also tracks with real animal sounds from scientific sources: the mysterious sonar sounds produced by dolphins, and the eerie echolocation calls by bats.
Educational Links

A link from RadaR to the “real world” is made through factual information about the main characters, which can be used for a school assignment, and by including tips about accessible locations, such as zoos and parks, where you can meet the animals from the RadaR story in real life close to home.


RadaR CD

A CD of the complete soundtrack of the Australian audio play, the songs and the animal sounds has also been produced. For children who do not have the necessary assistive technology equipment at home, they can use the audio CD to prepare for the online gaming sessions at school. The CD will also help to ensure that the story’s content with regard to Internet safety issues will continue to echo in their mind.

RadaR Live

The RadaR audio play is also available as a live event. The live version is mixed on eight tracks with each track having its output to a separate speaker. In each corner of the room where the live event takes place two speakers are placed - one at the floor and one on a stand close to the ceiling. With the use of special algorithms for volume, panning and equalizing the overwhelming sound effects transport the audience to another world.  The RadaR live version is an entertaining experience which is called 'Ear-theatre'. In an 'Ear-theatre' there is no stage. The room need not be darkened. The listener can turn his/her head in any direction or walk around to get a different impression.  The technique for this eight-track sound performance has been inspired by theories developed by German composer Karlheinz Stockhausen in the 1950s.

Sonokids Accessible Content Management System MaX 4.0

At the end of the story, the player discovers that he/she has created his/her own web site.  This uses MaX 4.0, Sonokids’ content management system which has been designed with full attention to accessibility and usability. With MaX, Sonokids introduces the concept of WYHIWYS: What You Hear Is What You See. MaX is compatible with assistive technology and allows even webmasters who are completely blind to create a web site - including a guestbook, weblog, poll and photo album - in an accessible environment, in compliance with the W3C guidelines for web accessibility. 

The special thing about the Sonokids MaX content management system is that it is not only fully accessible for use by people who are vision impaired, but it also generates accessible AND visual attractive websites. This is why MaX is widely used by fully-sighted webmasters.

Users do not need to know anything about HTML codes or FTP protocols. MaX automatically generates new pages, working links, e-mails and necessary codes to facilitate easy addition of images and sound to the website. Logical mark-up tags in the mother tongue (MaXican) instead of HTML assure that all HTML code created is accessible according to the W3C guidelines. Pictures can be aligned via the assistive textual output of the screen reader: you can place pictures up and down in text after a certain sentence of your text on the webpage. 

Learning how to use MaX to build a personal website is one of the key aspects of RadaR. Many children who are blind and vision impaired love music and some develop special skills and talents with sound-recording and playing music. By having a website, children can upload these soundfiles so that they can share them with other children all over the world, with family and friends. By communicating with like-minded children, they can exchange ideas and tips about accessible music software etc. 

Conclusion

The Internet and World Wide Web are now firmly rooted in the lives of children and young people in the developed and developing world for learning, communicating and leisure. RadaR the Eargame provides children with a visual impairment an opportunity to acquire the skills to participate fully in this virtual world through musical storytelling, real voices, special sound effects and original songs with interactive educational games and learning challenges. Visual effects are replaced by immersing the player in a ‘soundscape’ using creative and innovative use of Adobe Flash for interactive audio. RadaR is fully compatible with assistive technology used by computer users who are blind or vision impaired. Moreover, the complete focus of story content, structure, programming, navigation, education and use of sound, is on accessibility and usability.  The authors strongly believe this format of ‘Audio Game Based Learning’ has great potential to enrich the education of children with and without disabilities.

RadaR workshops provided to students in Special Education Units of schools in Queensland, Australia, also suggest that RadaR’s unique usability features and audio focused approach also benefit children with disabilities other than a visual impairment, such as cerebral palsy or autism. There is evidence that children with Autistic Spectrum Disorder (ASD) relate especially well to virtual reality and computer programs. This might apply even more to the musical concept of RadaR the Eargame. RadaR’s musical story creates a safe virtual environment, without distracting visual cues, to which children with autism can easily relate and in which Mo the mole may serve as an unexpected object of identification. Listening to music and sounds also has a connecting value. For children with autism RadaR’s structured environment may facilitate and encourage interaction with others in a setting that the player feels comfortable with and safe within. Future research into the use of the RadaR concept with children with ASD is required to confirm the preliminary findings.
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