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1. Importance of Early Technology

The core value underlying Sonokids, which permeates all projects, is that the Internet and Information Technology provide an opportunity for all children and young people to participate equally and inclusively, regardless of a disability. In order for people who are blind or have low vision to develop their full potential in using a computer and accessing the internet, appropriate training and adaptive technology are indispensable, as well as accessible educational resources. To that goal, through blending imagination and technology, Sonokids aims to provide children who are blind or have low vision, with technology solutions that assist them to learn collaboratively with their peers.

With technology skills becoming more and more important from an early age, it is essential that children with vision impairment not only have access to computers and assistive technology, but that they also get early opportunities to explore and play.
For a child who is blind and who is expected to be proficient in using a computer in a more formal, educational, setting in the future, learning to touch type is an essential skill. Not only will the child use a keyboard to write and edit text documents, but different combinations of keys (“shortcut keys”) are also used to control software applications, such as a screen readers, and to navigate webpages.

Until recently, children who are blind were missing out on the important opportunity to learn basic skills by having access to technology and play independently with it from a very young age. The main reason being that no safe, accessible and supportive computer program was available that would engage this particular young and technologically inexperienced user group. 

The new program, Ballyland, which can be seen as a precursor to the multi-award winning Sonokids All Abilities ePlayground as it is suitable for even younger, completely inexperienced computer users, now enables them to get familiar and feel confident with a computer keyboard and information technology from a very young age, with the goal to give them a head-start to Digital Literacy.
2. Ballyland®
Ballyland, at www.ballyland.com, is the first computer software program specifically developed to enable very young children who are blind or have low vision to enjoy Play Based Learning by way of the computer keyboard, safely and independently.
To that purpose, Sonokids designed Ballyland’s “Any Key Goes” level, in which none of the keys trigger the function they would otherwise do. Instead they produce engaging sounds, images, music, stories and songs. Any Key Goes enables the child to play on its own, without the need for supervision.
Ballicopter, Babballoony, Tinkleball, Squeaky, and Wheelie are the five Ballylanders, the main characters in this playful world. They are balls living in a basket, with different personalities and, of course, different sounds. Their signature sounds have been given to five keys that were identified as important building blocks for future formal navigation in digital environments by the child who is blind. (See 3.1).
Just as familiar play objects (balls) were chosen to be the main characters in Ballyland, the developers selected every-day, meaningful sounds that the child will probably already be familiar with, or can easily become familiar with. The power of Ballyland is that these “ordinary” sounds actually make up an engaging and fun experience. Sounds have been chosen that give the child an opportunity to use his or her imagination, and make connections with real life experiences. Sounds such as kitchen appliances, a car, a clock and a knock on the door, a cat and dog, a giggle, burp and sneeze, and even – to add a touch of Queensland flavour – the sound of a person walking in flip-flops. Sounds that can be explored, repeated, and recognised, helping the child to achieve a feeling of empowerment.

Just like the sounds are selected for the purpose of recognition, the original mini-stories in Any Key Goes are written from the perspective of what the child may be familiar with. Stories about splashing in the bath, building a tower, feeling sleepy… These can easily be tied in – by parent or teacher- with toys and activities in the child’s familiar environment. 
To add to the fun, and to the learning experience, the child can recreate a favourite (sound) story, or use his or her imagination to make a new one, by way of pressing the proper keys on the keyboard.

3. Educational Concepts and Goals
· Ballyland supports Early Learning of foundation keyboarding skills, by children who are blind or have low vision, and for whom there will be a need to acquire solid touch typing skills in the future;

· Ballyland is designed according to Inclusive Design, in order to ensure that children can play and learn together, regardless of a disability. The program is audio-based, but also visually attractive; 

· Ballyland aims to provide the child – with no computer experience at all required - with an opportunity to actively explore and to play freely with technology, independently and in its own tempo, just like sighted peers;

· Ballyland aims to support the play based development of general skills such as: concentration, listening skills, the concept of Cause & Effect, memory, creativity, speech development, fine motor skills, sorting and matching, understanding the world; 

· Ballyland does not presuppose Digital literacy skills, nor “normal” literacy skills. However, it provides many opportunities to teach Early literacy and numeracy skills. For example, the child can be asked to describe all the household sounds it hears, to retell one of the stories, or to count the musical instruments; Ballyland is a language-rich world, with songs and rhymes that are so important in the early years.
3.1
Supporting Early Digital Literacy

Ballyland not only enables safe and easy play and learning by children who are blind, but the games are also specifically designed to assist them to develop essential foundation keyboarding and keyboard “mapping” skills that will benefit their future use of computer technology. Discovering a computer keyboard without sight, involves systematic exploration, localisation and memorisation, while the child aims to build an overview through the details, one key at a time.

To support this skill development, the sounds in Any Key Goes have been organised in groups, corresponding with categories of keys on the QWERTY keyboard. For example: all the letters produce sounds from in and around the house, all the F-keys are musical instruments and all the numeral keys reveal mini stories and songs. By hands-on exploration of the keys and identifying the sounds, the child can start to “map” the keyboard without sight, and discover a certain structure.
Once the child is confident enough, five interactive audio-based Key Games can be used to introduce one “special key” at a time, with all other keys disabled. These keys are: Spacebar, Escape key, Enter key, and Left and Right Arrow keys. While useful for all children, these keys have particular importance for children who will in the future rely on the keyboard to navigate and control the computer and software applications. The gameplay of the Key Games is loosely based on how each key will be used in future keyboard navigation in a more formal computer environment. The final level in Ballyland, the Sun Game, recapitulates all the keys the child would have learned if it has completed and absorbed the skills acquired through Key Games. If the child can successfully complete the Sun Game, it will have learned important foundation computer skills on which future extended skills can be built. Giving the child a head start on the road to Digital Literacy.
3.2
Inclusive Design

In Ballyland there are no visual clues for the game play. It is an audio-based game and you have to listen, to play. Attractive images have been added to appeal to sighted children and encourage inclusive play. As a result of the completely sound based gameplay, sighted and blind children will have a level playing field when accessing the games.
3.3
Accessibility features

· Self-voicing

· Supportive spoken feedback to encourage active play in Any Key Goes
· Spoken descriptions of the sounds in Any Key Goes

· Audio based gameplay, supported by simple graphics and animations

· Storylines with meaningful sounds and familiar situations 

· Association with real life play objects 

· Flash Zoom function for children with low vision

· Adjustable response time

· Adjustable colours and contrast

· No literacy skills required

· No assistive technology required

· Sound enhancement via headset (optional)

· Menu and Settings control panel accessible for users who are blind 

· Single switch accessible Key Games
3.3.1
Self-voicing 

In Ballyland the menu, control panel, and instructions, are “self-voicing”: the speech output is produced through Ballyland itself, rather than through the use of separate assistive technology, such as screen reader software. A screen reader is a specific software application, used by people who are blind. It reads everything that is on the screen and turns it into speech and/or Braille output, depending on the user’s computer settings. It speaks with a synthetic “robot voice”, which would take away from the fun of the stories in Ballyland.
The self-voicing feature in Ballyland means that you don’t need a screen reader, because the program itself will talk you through all the steps. Although children may play in Ballyland together with, and supported by, a parent, siblings or friends, Sonokids always aims to enable a child to explore their games freely, and independently, whenever possible. The self-voicing feature supports children not only children with a print disability, but also children with (additional) other special needs in achieving this, and is also especially useful for non-native English speakers.
The self-voicing accessible menu and control panel also enable a teacher or a parent who are blind to assist a child playing with Ballyland.

3.3.2
 Spoken descriptions of sounds

A nine year old girl from Sydney, who is blind, not only tested Ballyland, but also actively contributed to the program. Her voice was recorded for use in the Any Key Goes level. If you press one key and then wait before pressing another key in Any Key Goes, you can listen to her giving a spoken explanation of what the sound was. This feature supports understanding and speech development. It is also useful for children learning English as a Second Language.
3.3.3
 Low Vision support Any Key Goes

The Zoom-function of Flash (right mouse click) can be applied to enlarge the images in Ballyland. The graphic design of the important Any Key Goes level offers a “cinema-screen” on which all the images are displayed. Zooming in on the screen, results in all graphics and animations shown enlarged in the same spot of the screen, eliminating the need to scroll.

The Settings in Any Key Goes enable to adjust the colour contrast of all images to suit the needs of the child. The background colour, line colour, and fill colour can be customised individually and applied to all graphics in this level.

4. Results

4.1
User feedback

At the time of writing this paper, the full version of Ballyland is yet to be released.
During the development stage, the developers of Ballyland held regular testing workshops with the collaboration of students of the Royal Institute for Deaf and Blind Children in Sydney. During these workshops, the program was also demonstrated to and discussed with teachers of students with special needs. The reported results as described below are also based on the feedback the developers received from a survey about the user experience of the Beta trial version. The temporary, free Beta version was downloaded by more than 200 people, a global audience, of which the vast majority were involved with children with vision impairment.
Reported outcomes:
· Strong engagement with the program, some students with a short attention span staying on task for a  longer than expected period

· Prep-age child with severe vision impairment - only colour recognition -  loving the bright colours and the sounds
· Young child with vision impairment loves music and starts to sing the Ballyland song as soon as it is shown to her on her visual schedule
· A four year old boy who is completely blind always loved toys that have different buttons that make noises/music when you press them, “so this game is perfect for him. He plays it almost every day”.
4.2
Anecdotal evidence from personal observation by the developers
Ballyland supports the exploration of the keyboard. But a number of children were also seen to explore other parts of the computer. One young boy who is blind put his head to the side of the laptop – where the speaker is - and happily confirmed that that was where the sound was coming from. A young girl with severe low vision and additional learning and physical disabilities, intensely enjoyed the Any Key Goes level and played for an extended period of time on her own. At one point, she too wanted to know where the sound was coming from, but she instead lifted the keyboard up and put it close to her ear to listen if that was the source of the sound. Another young boy who is blind, followed the cord from the laptop to the computer mouse that was sitting idly on the desk. He wanted to know what that object was, and carefully investigated it with his hands, clicking the mouse and turning it over. These are all important learning experiences in relation to the early use of computer technology.
Young blind children were seen to systematically and carefully press keys on the keyboard, mostly starting at the corners, and it can be presumed they were indeed in the process of “mapping” it. They were then able to produce the same sound again, on the teacher’s request, so they proved that they had memorised the location of the key.
Children showed quick understanding of the computer interaction concept, including children who were blind and had not accessed a computer ever before. This concept of Cause & Effect - I press a key and the computer produces a sound - is an important foundation computer experience.
Ballicopter’s Key Game was very popular. One young boy who is blind immersed himself the game, pretending to be the pilot, controlling the landing and take-off. He advised the other people in the room to “buckle up”. By playing this game, the child successfully used the Spacebar to toggle the helicopter on/off, the same way he may use this key in a formal computer environment.
All children who engaged with Ballyland showed clear signs of how they enjoyed it. There were giggles, laughter and excitement.
Most children spontaneously speak out loud the descriptions of the sounds they recognise.
A young girl with severe vision impairment and a speech impediment was encouraged by the program, and her support teacher, to name the sounds.
“I have found two keys that make the same sound!” When the young girl who is blind heard her sighted friend’s excited voice, she immediately started to explore her own keyboard to discover the same keys. They were both playing Ballyland’s Any Key Goes, each on their own laptop, sitting at the same table. What they discovered was that some keys are duplicated on a keyboard, such as the Shift and Ctrl keys. If keys have the same formal function, they will have the same sound in Ballyland. This demonstrates how Inclusive Design benefits social interaction, and results in children’s playing together, and learning together.

5. Conclusions

The Beta version of Ballyland, which was officially released at the 2013 SPEVI conference in Auckland, New Zealand, included Any Key Goes with limited features, and only Ballicopter’s Spacebar Key Game (all other Key Games were excluded). The extremely positive results and feedback based on this initial release are therefore very promising.
The basic requirements and goals that the developers set for the program, to enable a young child who is blind to play independently for a short period of time, and to safely explore the computer keyboard, have definitely been met. The inclusive design proves to help young children with general learning disabilities also interact more effectively with the computer. The findings so far confirm that children who play with Ballyland will not only get to know the computer as a source of fun and learning, but will also gain confidence and benefit from early foundation computer skills that can give them the edge over children who do not have early access to such software.
Further results will be reported once the full version of Ballyland is widely used.
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