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Abstract

Jumping Letters is a multimedia system designed to assist visually impaired children during their reading and writing processes. This system is based on the following triple mediation model: for the learner, for the non-expert teacher and for the expert teacher. For the learner, the system mediates learning levels on a gradient of progressive difficulty. For the non-expert teacher, the system offers constant instructional advice, necessary to guide the learning process, while teaching the basics on Braille reading and writing. For the expert mediator, the system provides a detailed and comprehensive diagnostic register of the achievements and progress during the children’s learning process. This system has an inclusive philosophy,  which makes it an attractive approach when working with both sighted and visually impaired people.  

Introduction

I . The reading initiation problem in visually impaired children
In general terms, visually impaired children do not show cognitive deficiencies that may impede them from acquiring the processes of reading and writing at the beginning of their formal education (around 6 years old). However, their sensorial limitations are great obstacles when acquiring primary symbolization (nominative and reference functions of language) and secondary symbolization (reading, writing and numerical symbolization) (Rosas, Strasser & Zamorano, 1995). 

Elbers and Van Loon-Vervoorn (1999) suggest that visually impaired children depend on verbal aid when acquiring a language (verbal explanations must be provided for them to know what things are, because they cannot see them), whereas sighted children depend on experiential contexts. Therefore, the main problem that visually impaired children face when acquiring reading and writing skills is associating phonemes to external referents, since their only immediate experiences are obtained by touching objects. In this sense, their language abilities fall further behind when acquiring secondary symbolization, because they lack direct contact with written words, unlike sighted children. This causes them to lose interest in knowing and learning secondary symbolization forms. Considering the above, it could be said that spoken language sets the possible complexity limits for visually impaired children when acquiring symbolization (Rosas, Strasser & Zamorano, 1995). 

II . The complexity of the Braille Code

Learning the symbolization of tactile writing, known as the Braille method, makes it even more difficult for visually impaired children, due to its structural features (writing occurs form left to right and the text cannot be perceived immediately while it is being generated). This tends to be quite discouraging, because it implies a lot of human effort in order to achieve it effectively. Moreover, school education is mainly focused on methods that require vision. Therefore, if the specific needs of visually impaired children are not met  adequately and on time, they will inevitably fall behind academically (Rosas, Strasser & Zamorano, 1995).

In this context, Fellenius (1999) suggests that learning to read will take more time and will be more difficult for visually impaired children than for sighted children. Therefore, it is crucial that teachers spend more time with students that face such impairments in order for them to actually use their inherent abilities.

III . Using computer technology in special education

Educational technology has shown strong tendencies to the design of new ways to assess information processing, emphasizing controlled practice, and the use of feedback that allow students to automate tasks, so they can concentrate more on comprehending and solving problems. Furthermore, the use of computer systems is a highly motivational learning tool, due to its interactive animation features (Rosas, Jaramillo, Ramírez & Saragoni, 1997). Also, Mioduser et al. (2000) indicate that the motivation induced by computers is a key factor during the processes of teaching and learning how to spell words.  

Therefore, computers provide an educational environment that broadens visually impaired children’s access to written language, while offering a recreational means of learning, which is also very useful for sighted children. In this sense, this could be a good way to integrate both types of students.  Recent studies show that games constitute a means for children with visual deficiencies to perceive the physical properties of their spatial environment, helping them to develop the tools they need in order to manage spatial and bodily contact. This way, their senses, physical abilities and cognitive skills may improve (Chin, 1998; O’Donnell & Livingston, 1991; Palazesi, 1986; Pogrund, Fazzi, & Lampert, 1992; en Evyapan & Demirkan, 2000).

III . The triple mediation model
The only way to develop visually impaired children’s cognitive skills at an optimum level is through mediated learning. ¿How can proper mediation be reached when working with disabled children? Frequently, one of the major problems that visually deficient children face is the lack of qualified professionals needed to supervise their learning process properly. This project has developed a model that implies a triple mediation process: a) automated mediation for the child, by giving him/her feedback based on the learning system, b) mediation for the non-expert mediator, which offers him/her a series of instructional advice that will allow the learning process to progress (even without the presence of Braille specialists), and c) mediation for experts, which provides a complete diagnostic system of the child’s activities and achievements within the program. 

IV. Description of the JUMPING LETTERS System

The system was designed to translate the experience that sighted children have with reading and writing into the kind of experiences that blind children have through their intact sensorial modalities (touch and hearing). The system’s main goal is to achieve this while assisting the child in this/her initial reading and writing learning stages. This is accomplished by offering the child recreational activities for teaching Braille and the use of the keyboard.

This program stimulates the student, inviting him/her to discover the world of written symbolization. In order to achieve this, the system can be installed in any average computer. The program also incorporates interactive features that allow the child to actively participate in the learning process.  It has been designed for integration purposes, which is why a standard keyboard was used with Braille stickers on each key. It can also be used by half sighted and sighted children. This is why most of the activities have brightly colored images that accompany the texts.

It fulfills the objectives for children from their major transition stage to those in second year of elementary school. The program contains activities controlled by gradients that differentiate levels of difficulty, ranging from the first stage of preparing to read and write to the actual process of mastering those skills.

The system reflects up to date knowledge related to teaching how to read and write. Therefore, it provides activities based on exploring, interacting with stories, creating a tactile and auditory vocabulary,  learning the names of letters, facilitating phonetic, morphemic and contextual analysis and reading practice.  It is designed to assist the mediator and not vice versa: How the activities are organized and diagrammed as well as their contents lead to an effective mediation during the processes of learning to read and write. Although the system is just a complementary element for the mediator, it aims at being as clear and complete as possible in order to fulfill its purposes.

General Description of the System

The system is organized in modules. Each module represents a different stage of complexity within the learning process. All of the activities belonging to the same module are organized based on a key element within the reading and writing process and are designed as “games” guided by a narrator –Jumpy- who accompanies the child and teaches him/her how to play each one of these games. 

The display is divided into two sections. One section is for the child to work in (where letters, pictures, words and other elements generated by the child’s specific operations appear) and the other one is for the mediator (see figure 1).

All of the options that the system provides for the mediator, which will also guide him/her on how to use the program, appear in the mediator’s section of the display. Here, the mediator can choose the module in which he/her wishes to work, as well as the activities he/she will work with in that module, depending on the specific needs of each child. Furthermore, the mediator can activate or deactivate the system’s feedback for the child or print out the activities he/she is working with. However, the most important function in this section, which provides a double mediation, is that it offers real time instructional advice regarding the activity that the child is carrying out at the moment. For example, if the child is working with the sound of the letter “m”, the mediator’s display section will suggest that he/she ask the child to name some objects that begin with that letter (see figure 1). On the other hand, if the child is not doing well in spelling, the display section will advise the mediator to guide the child in practicing the letters that he/she is having problems with.

FIGURE Nº 1
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The program also offers a self regulating system that makes the child’s learning process easier by recognizing  his/her progress. This system determines when a certain letter should appear, according to the child’s knowledge on that particular letter. In other words, the program constantly registers the knowledge that the child has or acquires. This allows it to reduce or reinforce the level of work that the child needs in order to master a certain letter, number or any other specific point. This way, when a letter is mastered (when the child answers correctly four times in a row, that is, when he/she doesn’t fail during the last four times he/she works with the letter), the system reduces the probabilities of that letter to appear again. The mastery records allow the users to access the particular register of each child (see figure 2). They show the results of the last twelve times that the child worked with each activity, the letters he/she has mastered or not and the observations that the mediator deems necessary to point out for each particular case.

FIGURE 2
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THE SYSTEM’S MODULES

The modules that compose the system are the following:

I. File
This module is divided in two sub-modules, in order to assist the teacher in his/her work with the student:

1. User: This sub-module allows the teacher to create, delete or choose a registered user (the student) and the language of the program. In order to select a registered user, F1 must be pressed. This option will also appear automatically when opening User. A registered user can be selected by using the arrow keys (up and down). After finding the desired user, press enter and the program will start functioning with his/her account. In order to create a new user, press F2, and a blank box will appear in order to write the new user’s name. The program will ask if the name is written correctly. If it is, press enter, if not write it again. 
2. Reports: once in the program, the teacher can access the user’s reports in this sub-module. This reports show the user’s results throughout his/her sessions in the program, and the program will consider a letter learned once the child gives three consecutive correct answers.

The reports window shows the user’s name and then his/her data corresponding to every activity in the program, showing the results for each letter or number, in terms of correct answers, total number of answers, performance percentages, number of correct consecutive answers, and if the child has mastered that specific letter or number.

On the bottom part of the window, are the Export Data, Print and Close options. By pressing Export Data, the teacher will be able to save the reports on the computer.

3. Administrator: this module allows the teacher to choose and manage the program’s language, by selecting, creating or deleting a language. The teacher can also manage words and texts in the same way. 

In order to use the Administrator sub-module, go to the Language section of the window (the first one that appears when opening this sub-module) and select the language to be used in the program. Then press Select. Then, the teacher will be able to manage the Letters, Numbers and Texts sections. The different sections work in the following way:

a. Languages: click the arrow next to Select Language and the available languages will appear. Press the Select button. In order to create a new language, fill the blank box on Create a Language, and press the Create button. Use the Delete Language option to select a language and then press Delete in order to eliminate a language from the program.

b. Letters: once a language is selected, go to the Letters section, where all the folders corresponding to each letter in the alphabet appear. Double click on a letter (ie: A), and all the folders containing the different words corresponding to that letter will be shown (alarm, etc.). By selecting the folder corresponding to a letter, the teacher will be able to use the Suggestions and Add Word options. 

i. Suggestions: Press Suggestions and a new window will appear, containing the name of the letter where the new suggestions will be added. Select the activity where you want the new suggestions to appear (for example, Letters and Numbers – Numbers – Getting to Know the Numbers). Fill the blank box with the desired suggestions for the teacher. In order to save a suggestions, press the Accept button. Press Exit to close the window.

ii. Add Word: Press the Add Word button and a new window will appear, showing the places where the teacher must insert all the necessary elements for the new letter: written word (ie: bee), image (the picture of a bee), object sound (the recordad sound of the real bee), audible word (that is, the recorded pronunciation of the word “bee”), letter sound (the recorded sound of the letter “B”), letter name (the recorded name, not sound), complete phrase (por example: “the bee makes honey”), and then all the separate words that make that phrase (“the”, “bee”, “makes” and “honey”). Once all the spaces are filled, press the Add button, and the new word will be saved and added to the program.

Every file must be added by pressing the Select button next to every space, and selecting the desired file. It is important to remember that all image files added in this section must be on .jpg format, and all audio files must be on .ogg format.

By selecting the folder corresponding to a letter, the teacher will be able to use the Edit Word and Delete Word options.

iii. Edit Word: Press the Edit Word button, and a new window will appear, containing all the elements that make up that word in the program (written word, image, object sound, etc.), that can be changed by pressing the Select button and choosing a new file to replace the previous one. To save changes, press the Accept button.
iv. Delete Word: Press this button, and the selected word will be deleted.

c. Numbers: On the Numbers section, the folders corresponding to all the numbers from 0 to 9 will appear. After selecting a folder, the Suggestions and Add Number options will be available.

i. Suggestions: add new suggestions by selecting the desired activity and fill the blank box.

ii. Add: fill in on the new window with the new number’s name, image (on .jpg format), number sound (por example, 2 car sounds for number 2) and number name (the recorded sound of the word “two”, por example). All audio files must be on .ogg format. To save changes, press the Add button.

4. Print: By using this sub-module, the teacher can print a specific activity or report by printing the screen.  
5. Exit: use this option to quit the program. 

II. Letters and Numbers 

The main goal in this module is to help the child to get acquainted with the letter and number keyboards, identify their relative positions and relate the letters with specific known referents. In order to achieve this, the system offers three different activities:

1.  Letter Sounds
This activity is divided in four sub-activities:

a. Getting to Know the Sounds: The first activity is “Getting to Know the Sounds”, and its goal is for the child to freely explore the keyboard, so that the child can practice the phonemes that correspond to each letter and learn to associate them to an external referent. In this way, when the child presses the key to a letter, the corresponding letter and its sound will appear, along with an associated image and sound.

The keys that don’t correspond to any letter (that is, that don’t have any function in this activity), will produce a sleeping sound when pressed. The following options are also available:

Segment Words: The system allows the user in this activity to Segment the Words. By clicking on this option, the user can distinguish the different phonemes that compose a word. This helps the child to understand how words are formed. The words associated to each phoneme can be heard by pressing the n°1 key on the number row on the keyboard. The child can segment the words according to the different phonemes that make the words by pressing the following keys (2, 3, 4, etc.). In this way, the user can listen to a complete word and then concentrate on each one of the phonemes that compose it.

Select Letters: Another option for the teacher is to select the letters that the program will use to work with the child, so the lesson can focus on certain specific letters that the teacher considers necessary, by using the Select Letters option.

Voice of Jumpy: The teacher can choose if he/she wants Voice of Jumpy to appear during the activities by clicking on the Voice of Jumpy button. 

Last Instruction: By pressing this button, Jumpy repeats the last instruction given to the child.

Suggestions: on the right side of the display, there is a section with suggestions for the teacher divided according to Activity and Exercise, designed to help the teacher when guiding the child.

Save Activity Suggestions: The teacher can edit or add new suggestions to an activity by writing them directly on the suggestions box. These changes can be saved by pressing the Save Activity Suggestions button.

Exit: Press this button in order to quit the program.

b. How Does it Sound Like?: this activity focuses on distinguishing the different phonemes in the keyboard. It consists on search games, where the computer gives the child a sound, and he/she must find the corresponding letter. If the child presses the correct key, the computer will repeat the same sound, but this time with a word that begins with that phoneme, which will appear along with a corresponding image on the screen. If the child makes a mistake, Jumpy will give him clues (lower, higher, to the left, etc.) to find the key.

The keys that don’t correspond to any letter and have no function in this activity, will produce a sleeping sound.

The following options are also available: Voice of Jumpy, Select Letters, Last Instruction, Suggestions, Save Activity Suggestions and Exit.

c. ¿How Does it Start?: The goal of this activity is for the child to identify with what phoneme does a word start. The computer will give the child a word, and the child must find the phoneme with which that word begins by pressing the corresponding key. If the child makes a mistake, Jumpy will guide him by giving him/her clues (higher, lower, to the right, to the left). If the child gives the correct answer, Jumpy will repeat the phoneme, and will say the corresponding letter along with a word that begins with that phoneme and a corresponding image.

The options that are also available are: Voice of Jumpy, Select Letters, Last Instruction, Suggestions, Save Activity Suggestions and Exit. 

2.  Letter Names
This activity is divided in three sub-activities:

a. Getting to Know the Names: This activity focuses on memorizing the letters’ locations by freely exploring the keyboard. Here, the child is asked to press the different keys on the keyboard. When he/she presses one of the keys, the corresponding letter will sound along with a word that starts with that letter and a corresponding image.

The following options are also available: Select Letters, Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit. Beside this options, the teacher can also use: 

Segment Phrases: The program also allows the user to Segment Phrases, which allows the child to understand how words form phrases. By clicking on the Segment Phrases button, the user can listen to a full phrase that contains one of the words on the keyboard (for example, bee: The bee makes honey). Then, by pressing the keys on the number keyboard (1, 2, 3, etc.), the program will play the separate words that form the phrase. In this way, the user can first listen to a complete phrase, and then focus on each one of the words that form that phrase.

b. Hidden Letters: This activity allows the child to locate the letters on the keyboard through a guided search. Here, the computer gives the child the name of a letter and asks him/her to find it in the keyboard. If the child gives the wrong answer, Jumpy will help him by giving him clues (higher, to the left, etc.). If the child gives the correct answer, the letter and its name will appear, along with the corresponding image and sounds.

The following options are also available: Select Letters, Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions, and Exit.
c. Hidden Objects: This activity’s goal is the search and identification of the letter with which certain word begins, by finding it on the keyboard. The computer will give the child the name of an object, and ask him/her to find the letter key where that object is hidden. If the child gives a wrong answer, Jumpy will give him/her clues (higher, lower, to the right, to the left) to help him. If the child finds the right key, Jumpy will name the object and the letter that it begins with, and an associated image and sound will appear. 

The following options are also available: Select Letters, Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit.
3. Numbers

This activity is divided in two sub-activities:

a. Getting to Know the Numbers: This activity focuses on practicing the number’s locations by freely exploring the keyboard. Here, the child must press the different keys on the number keyboard. Each time that the child presses one of these keys, the program will play the name of the number, a corresponding amount of sounds and a related phrase, along with showing an associated image.

The following options are also available: Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit. 

b. Hidden Numbers: This activity focuses on practicing the location of the numbers on the key board, through a guided search. If the child makes a mistake, Jumpy will help him by giving him clues (higher, lower, to the right, to the left). 
The following options are also available: Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit. 

III . Braille 

The main goal of this module is to help the child to learn to use the Braille code in the cell modality – simulated on the numeric row of the keyboard – as well as in the Perkins Machine – simulated on the second row of the letter keyboard. It consists of two different activities: 

1. Cell
The cell is simulated on the numeric keyboard, specifically on the numbers 7, 4, 1, 8, 5 and 2 (which correspond to the cell’s dots 1, 2, 3, 4, 5 and 6, respectively). When this activity is activated, the rest of the keyboard remains on sleeping mode, so when one of this keys is pressed, Jumpy will tell that that key is “asleep”, and the program will make a sleeping sound. 

This activity is divided in six sub-activities:

a. Cell Exploration: This activity allows the child to locate the dots on the cell, based on the free exploration of the simulated cell. When the child presses a letter key, he/she receives feedback on where that letter is located on the simulated cell (dot 1, dot 2, etc.). Simultaneously, the screen will show the highlighted dot on the cell.

The following options are also available: Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit. 
b. Hidden Dots: This sub-activity allows the child to distinguish correctly the dots on the simulated cell, through a guided search. The program will give the child the name of a dot, and ask the child to find it. If the child makes a mistake, Jumpy will guide him/her with clues.  
The following options are also available: Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit. 

c. Lets Make Letters: This activity’s goal is to help the child to learn how to write letters in Braille code by using the simulated cell. The child is asked to form a letter. If he/she does it correctly, after pressing the enter key, the formed letter will be read aloud by Jumpy. If the child makes a mistake, the program will ask the child to try again, and Jumpy will tell the child that the pressed dots do not correspond to any letter.

Along with the Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit options, the teacher can also choose the program to function in Writing Mode, so the letters are formed in a mirror position (this options is meant for children who are taught to write in a real cell, and not for the children who use the Perkins Machine for writing). 

d. Hidden Letters: The goal of this activity is to locate the Braille letters through a guided search. Jumpy will name a letter, and ask the child to press the corresponding dots on the simulated cell and press enter. Then, Jumpy will read the letter that was formed, or tell the child that the pressed dots do not correspond to any letter. In writing mode, the numbers are formed in a mirror position. This activity doesn’t require using the number sign (#) before writing the number.
Along with the Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit options, the teacher can choose to put the program on Writing Mode. 

e. Getting to Know the Numbers: This activity’s main objective is to help the child to write the numbers in Braille on the simulated cell. Jumpy will ask the child to write a number by pressing the dots on the simulated cell, and press the enter key when he/she is ready. If the number is written correctly, Jumpy will read it aloud. If the child is mistaken, Jumpy will ask him/her to try again.
Along with the Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit, the teacher can choose to put the program in Writing Mode. 
f. Hidden Numbers: The main goal in this activity is to locate the numbers in Braille through a guided search. Jumpy will tell a number to the child, and ask him/her to write it by using the dots on the simulated cell in the number keys. If the child wives the correct answer, Jumpy will name the number, and if the child gives the wrong answer, Jumpy will ask him/her to try again. 
Along with Voice of Jumpy, Last Instruction, Suggestions, Save Activity Suggestions and Exit, the teacher can choose to put the program in Writing Mode. 

2. Perkins Machine

The Perkins Machine is simulated on the second row of the letter keyboard, specifically on the letters f, d and s (for dots 1, 2, and 3, respectively) and letters j, k and l (dots 4, 5 and 6). The space bar functions as a space bar. 

This activity is divided in six sub-activities: “Cell Exploration”, “Hidden Dots”, “Lets Make Letters”, “Hidden Letters”, “Getting to Know the Numbers” and “Hidden Numbers”. Similar to the cell modality, all of these activities are meant to help the child to locate the dots on the Perkins Machine, practice and form letters in this modality, and locate, identify and learn how to write numbers in this way of writing. The difference is that in this sub-activities, instead of using the number keys as in the simulated cell, the keys used are the ones that simulate the Perkins Machine.

Also, the teacher can use the Voice of Jumpy, Last Instruction, Last Suggestion, Suggestions, Save Activity Suggestions and Exit options. 

When this activity is activated, the rest of the keyboard remains asleep. If one of the sleeping letters is pressed, a yawn will sound, and Jumpy will tell the user that that key is asleep. 
IV . Language 

The main goal in this module is to offer the child recreational activities based on different types of narration (poems, tongue twisters, short stories and fables), in order to develop the child’s reading comprehension and motivate him/her to read. 

There are four types of activities: short stories, tongue twister, fables and poems. Each one focuses on the practice of modulation, memory, rime and iteration, the comprehension of stories and the learning of morals in a fun and recreational way.

All of these sub-activities are carried out with sounds and are accompanied with images and noises that support the narration.

V.  Writing

This module offers the student the opportunity to practice his/her writing abilities. The program offers the Voice Synthesis option, which allows the child to listen to what he/she is writing. The teacher can choose the program to read aloud what is being written on four different levels: letter, word, phrase or text. On the Letter level, the program will read aloud the name of the letter when a letter key is pressed. On the Word level, the program reads aloud a word after the space bar is pressed. On the Phrase level, the program reads aloud the written phrase when a period is written. On Text level, the program will read aloud after pressing the enter key. 

Other options that are available are Suggestions, Save Activity Suggestions and Exit.
Technology Transference

The system described above has been used by most of the Schools for the Visually Impaired in Chile, as well as in many of these schools in Latin America and Spain, since March 1999. So as to keep this software available to the national and international communities dedicated to helping those with disabilities, the following web page containing a detailed description of the system’s features may be consulted:  http://www.puc.cl/Jumping Letters.  More than 700 copies have been distributed to families with visually impaired children and children with other disabilities, who may also benefit from this system.
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