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Introduction

J.C is an eight year old student with diagnosed as having Traumatic Brain Injury and has difficulty in some areas of the academic curriculum.  Although he does very well in comprehending stories and verbally constructing sentences, the student has difficulty recognizing letters, which has impacted his ability to write.  Currently, the student is able to recognize five to six letters out of a set of thirteen on a daily basis with the set of six letters recognized changing daily.   To write in his classroom, the student depends heavily on an assistant to either provide him with a set of letters or words to choose from or to provide him with written words for the student to copy. Since independence is very important for the student, assistive technology could be utilized to help the student create sentences without the extensive support of the classroom staff.  To increase independence in the classroom, J.C could benefit from software with built in supports to increase his ability to write without the extensive support of teachers and staff.

School Setting
J.C attends a private school located in Washington D.C., which is funded by Washington D.C. Public Schools.  The special education school consists of five small, multiple grade classrooms that contain ten students or less and typically one teacher and one teaching assistant.  J.C is in a classroom of six students between the ages of seven and ten diagnosed with learning disabilities, one teacher and one teaching assistant.  Additionally, due to J.C’s frequent seizures, the student was assigned a one to one assistant to support his medical needs.    The students stay in the classroom throughout the day and receive language arts, math, science and social studies instruction in class.   The classroom also contains some technology, with four desktop computers, a projector, and a projector screen. 
Student Background
J.C is an eight year old student diagnosed with Traumatic Brain Injury.  Since birth, the student has had frequent short seizures, up to twenty a day.  Due to the frequency of seizures, the student has had several brain surgeries to curb the seizures.  The combination of seizures and brain surgeries have affected some cognitive functioning including the ability to consistently recognize letters, write legibly, and understand some math concepts.  

In class, the student receives a variety of supports to help in the areas of language arts and math; however, teachers and staff have struggled to find a support that will help the student write efficiently without the support of extensive teacher support.    The student is unable to consistently recognize and write most letters and words.  When writing independently without teacher support, the student is able to write a letter to represent a word, which demonstrates that the student has an understanding of phonemic relationships.  The student will also write a string of letters to represent a word and spaces in between words to formulate a sentence.  However, without teacher support, the letters contained in the sentence do not have a phonemic relationship to the word.  


Interventions
The teachers have tried various interventions unrelated to software to support the students writing in class.  Although having some success, the student requires extensive teacher or staff support to complete writing activities.

Word Journal. To support writing in the classroom, the teacher created a word journal with picture correlations.  Each morning, the students are required to write a short journal about a specific topic.  Most journals on Monday ask the student what they did during the weekend.  Then, the teacher asks each student specific follow up questions and develops a conversation within the journal, which creates individual journal questions for each student.  The teacher noticed that J.C. uses some words frequently in his writing.  The teacher then created a word book with frequently used words and pictures.  When writing a journal, the student could use the word journal to find the picture correlated to the word he wanted to write, and build a sentence using the picture and word supports.  Although this is a helpful support, the student still relies on the teacher for reminders of what word correlates with a picture and the book does not contain all words that the student would use in his journal writing. 

Letter Set. Using a set of letters to write helps the student to review letters and make connection between letter and sound relationships, but is a very lengthy process for student writing.  In using letter sets, J.C. would give the teacher a word he would like to write.  The teacher would then give the student a set of three to five letters.  The teacher would then say the word to the student and its beginning sound and ask the student to find the letter that matches the sound.  The student would then write the letter.  This would be completed for each letter in the word.  The student was usually able to find the letter and understand it’s sound relationship within a small set and successfully write a word, however, it was a very lengthy process to complete sentences. 

Picture Writing. In writing with pictures, the student was able to draw pictures to represent his ideas.  Picture writing was mostly used for group projects or projects when the student had to share with the class their thoughts or ideas and when writing activities need to be completed quickly.   In picture writing, the student would be given a prompt and draw a picture to show his thoughts.  The student would be encouraged to create words under the picture or the teacher would show his thoughts in writing and the student would copy.  This was the quickest way for the student to represent his ideas; however, it does not support traditional independent writing. 
Software Selected

Several software options are available to help students with disabilities write independently.  These software options include text to speech, picture writing and word prediction software.  For the evaluation, the student will try writing with Pix Writer, Write out Loud and the built in speech to text software in Microsoft Office 2009.  
Pix Writer.  Pix Writer is software developed by Slater Software that allows students to create sentences with the aid of symbol and text correlation.  The software contains over 11,000 picture and text correlations to help students write sentences.  In Pix Writer, students are able to write sentences using a word bank grid that contains picture symbols.  Pix Writer is available from Sun catcher Software at http://www.slatersoftware.com/index.html and costs 99 dollars. 
Write out Loud and Co: Writer.  Write out Loud is a word processing software that supports to student writing by providing audio with written text and word prediction.  With write out loud, students are able to hear their written text out loud.  It can be used with Co: Writer, where students can type a letter and receive a set of words to chose from that begin with that letter.   Individual letters and words can be read out loud by the software. Write out Loud and Co: Writer are produced by Don Johnson, can be purchased at http://www.donjohnston.com and costs 84 dollars for four computers.  
Speech to Text.  Windows 7 contains a speech to text feature that can be used with word processing software.  In the speech to text software, individuals can say a word or sentence and the software will type the word into the word processer.  Windows 7 Speech to Text is free and can be found in the accessibility features in Windows 7.
Software Evaluation
To determine the student’s success with the software, the structure of the sentence, the ease of navigation, and the ability to complete the sentence independently, will be evaluated.    A rubric was constructed which assigns numerical values to each of the evaluated components.   
Observation
The software observation was conducted over a three day period at the students school located in Washington D.C.  The student was observed for an hour on each day, which included a portion of the time of the student in class not using technology, an overview of the individual software and the student using the introduced software. 
Pix Writer


During the first observation day, the student used Pix Writer to respond to the journal prompt “what did you do this weekend.”  Prior to the observation, Pix Writer was downloaded to the computer.  Additionally, words were programmed in to the computer that the student usually chooses when writing about his weekend.  

Software Features.  The software features buildable templates for teachers and staff to create a variety of activities.  Each activity can be created with a grid styled word bank that can be filled with words created by the teacher or words written by the student.  The software can be used for activities, or either as a blank word processer.  The word processer can also be used with words from a word bank that the teacher has created.  Additionally, when using the blank word processor, words written into the document by the student are placed into the word-bank, which creates a word bank as the student writes (Slater Software, 2012). 


The words in the word-bank as well as the words in the grid can be read aloud by the program.  The voice used for this text to speech feature can be changed by the teacher or student and comes in a variety of male and female voices.  


Data Reporting.  The version of Pix Writer that was used did not allow any data collection functions. 

Access Methods.  The software is switch accessible and features scanning options. 

Observation.  Prior to the observation, the student was instructed on how to use Pix Writer.  Articles and other words such as “I” that may be difficult to know the picture the symbol for were also reviewed.   The software page was stocked with a set of seventeen images for the student to create simple sentences about his weekend.  The words included I, and, it, the, weekend, with, brother, cat, mom, played, dad, brother, sister, my, had, fun.  J.C. was asked to respond to the prompt “What did you do this weekend” and reminded that he had to build sentences using the words in the word set.  
The student was for timed for ten minute in using the software.  During the time period, the student created three sentences. The student completed the first sentence, asking three times for a reminder of what picture a symbol correlated with.   During the second and third sentences, the student did not ask any questions about what symbols correlated to the word he wanted.  The student did not have any difficulty accessing the mouse or navigating through the software.
Although the student created three sentences, there were some word order errors and missing articles.  The sentences the students created were; I with cat, I fun weekend, I played brother.”  
Strengths of Pix Writer. Pix Writer is a very interactive, flexible software that allows teachers to create various activities that students can participate in with built in supports.  It also gives the student the ability to create sentences without the structure of an activity.  Pix Writer is an appropriate software for individuals with learning disabilities, cognitive impairments, and students that are struggling and beginning writers.  
Pix Writer allows for the creation of activities and word banks very quickly, which helps teachers and staff to create activities right before the student has to complete a writing activity.  To program the software, the teachers do not have to plan in advanced.  The word bank can be quickly filled with words, or the student can create their own words for the word bank.  Additionally, if the student was in the process of creating sentences and needed help spelling a specific word, the teacher could immediately go to the software and write the word the student needs into the word bank.  This allows for flexibility for the student and teacher as the teacher does not have the plan extensively prior to the activity and the student is not bound to only the preprogrammed word in the word bank. The software is also helpful for teachers because it serves a dual purpose; the software can be used to build activities or as a word processor.  In using the software either as a word processor or as an activity for the student, the student still receives the built in supports of text to speech and word/picture correlation.

Pix Writer is also very helpful for students with learning disabilities, cognitive impairments, or are struggling writers.  Using Pix Writer, students receive both the support of text to speech and picture/symbol correlation.   Additionally, for students with difficulty recognizing letters or words which causes the student to be a non-writer without the needed support, Pix Writer provides an opportunity to words to be programmed in the system for students to write without extensive teacher support.
Limitations of Pix Writer. Although Pix Writer may be helpful for some students, it may be challenging for students with specific learning needs to write sentences without the aid of a structured activity from a teacher.   Students that may have difficulty with letter or word recognition, similar to J.C., may have difficulty knowing which symbol correlates to a word.   If they are unsure about the symbol for the word they would like to use, they might select the wrong symbol and word for their sentence.  Some students may also have difficulty interpreting picture symbols and think that a word correlates to a different word, which will affect the meaning of the sentence.
Pix Writer allows for word banks to be built by the student and teacher.  Although this feature can help students to stay on topic and reference words needed to write a complete sentence, this feature may be restricting for students with limited word and letter recognition.  A student may want to write on a particular topic, but may not have all the words needed in the word-bank to express their thoughts.
Write Out Loud and Co:Writer

Software Features. Write out Loud is a word processing software that can be used in conjunction with the word prediction software, Co: Writer.  Write out Loud provides text to speech of the contents written in its word processer.   Co: Writer appears as a text box which provides options of words once students type a letter or a set of letters.  While writing, students can hear their sentences  or individual words out loud during or after writing a sentence.  With Co:Writer, a text box featuring predicted words can be read out loud, and selected by click or by pressing a number that correlates to the word (Johnson, 2012). 

Data Reporting.  Write out Loud features an extensive data collection tool.  With the software, teachers can collect data on sentence length, word count, and errors corrected.  

Access Methods.  Since Write out Loud requires a keyboard for typing, it can be used with IntelliKeys or either an onscreen keyboard that can be accessed by switch or eye gaze. 
Observation.  Prior to using Write Out Loud and Co: Writer, the directions of use were explained to the student.  The student was then asked to respond to the prompt “What did you do with your brother?”  This prompt was written into Write Out Loud for the student to hear the question independent of teacher support.   The student stated the answer to the question out loud.  He stated “Me and my brother played fishing in the kitchen”.  
He then immediately asked how to spell the word me.  The student was shown the letter m on the keyboard.  Co: Writer then immediately gave choices for words that began with m, me being the first choice.  The software read aloud each of the word choices. The student clicked the word me, then asked how to spell the word and.  The student was told it began with the letter a, and the letter ‘a’ was then selected on the keyboard.  Co: Writer then displayed word choices that begin with a, and being on the list.  The student listened to the choices and selected the word a.  This process was continued for each word of the sentence.  The student was able to find the word he intended to write by either pressing one or two letters of the keyboard and listening to the word choices.  During the ten minutes the student used the program, he was able to write one sentence.  The sentence was the sentence written was “Me and my brother played fishing in the kitchen”.   During the writing process, the student was prompted to repeat the sentence he wanted to write out loud after each word to recall the words and their order. 
Strength of Write Out Loud and Co: Writer.  Write Out Loud and Co: Writer are two programs that can work in conjunction to help struggling writers hear their words and sentences out loud and to help students use correctly spelled words in their writing.  Since Write Out Loud helps can be set to read a word, entire sentence, or paragraph, it may help students to listen to their writing and catch grammatical and phrasing errors.
Co: Writer word prediction feature helps students to receive a list of words that can help with ideas, spelling, or remembering the next word in their sentences.  This can be helpful for students that have difficulty with spelling or deciding what word to use in the sentence next.  The Word Prediction feature can be set up to predict words after one letter, a set of letters, or without any words being typed at all.  This can be tailored for the student and their specific needs.  
Additionally, Write Out Loud has a data collection system as well as personal student logins.  Using these features, the teacher could create individual word banks to be used with the word prediction, tailor when and how words are read aloud to the student, and review student word as well as collect data on sentence length and errors corrected. 
Limitations of Write Out Loud and Co: Writer. Although Write Out Loud and Co:Writer can be very helpful for students who have difficulty with spelling, writing complete sentences, and developing ideas, it may pose some difficulties as a writing tool for students with difficulty recognizing letters, letter sounds, and words.   For a student who is unable to recognize words, the student would need support in finding the letters on the keyboard, and additional support being told what letter a word begins with in order to hear the word choices provided by Co:Writer.  Although the software could be set up so that word options are given before a letter is typed, the word options may not reflect what the student would like to write about.  The teacher could build a word bank into the system, or use one of the programmed word banks, but this may be very time consuming if word banks had to be altered based on an activity for the student.
Speech to Text

Software Features. Windows 7 Speech to Text feature works in conjunction with word processing software and other interfaces on the computer to allow typing and navigational functions to be controlled by voice (Microsoft, 2012).  

Data Reporting.  The Speech to Text software does not allow any data reporting in isolation.  However, when using the software in conjunction with word processing, the writing created by using the software could be saved and reviewed by the teacher. 

Access Methods.  The Speech to Text feature can be set up to control word processing and other interfaces entirely by voice, or with using traditional keyboard functions.  To control the entire computer with the use to speech to text, the student would have to learn specific vocal controls.  

Observation.  Prior to using the speech to text feature, J.C went through the speech to text tutorial in Windows 7 for the computer to learn his voice and for the student to make a connection with his words turning into text on the screen. The student was reminded that the computer will type anything that he says, and to be very careful to only use words that he would like in his answer. After the tutorial, the student was asked to respond to the prompt “How do you play fishing with your brother?”  The student stated “We fish on the kitchen floor”.  Due to J.C’s brain surgeries and seizures, he has slightly slurred speech.  Because of his slurred speech, the computer was unable to understand what the student was saying, so none of the student’s words were reflected in the computer text.  The student was asked to not respond to the prompt and to say any word he would like to see if the software would understand, but none of the words the student stated were what was reflected on the text within the word processor. 

Strengths of Windows Speech to Text.  Speech to text can help students that are non-readers and writers as well as students with physical disabilities express their thoughts and ideas in writing.  Since words come directly from the student, their ideas are not restricted by word banks or words provided by word prediction, which creates a more accurate reflection of the students thoughts.  

Limitations of Windows Speech to Text.  During the observation with J.C., one of the major limitations of Speech to Text was identified.  Speech to Text software may not be appropriate for students with speech difficulties.  Although the student may be able to communication and individuals can understand what the student is saying, the computer does not know the voice of the student and how they say certain words, so the software thinks the student is saying another word and that word is typed into the word processor.  Additionally, for students with physical disabilities, although the word processer and other computer interfaces can be controlling using only voice, an extensive list of controls must be remembered to be able to control the computer hands free.  For students with cognitive impairments that may have difficulty remember specific controls, controlling the computer may be difficult. 
Data Collection Method
A rubric was created that scaled the software and the students use of the software on a six point scale to determine how well the software worked with a student that has difficulty in writing, due to limited letter and word recognition.  The rubric included the areas of sentence structure, ease of navigation, independent creation of sentences and number of sentences created.  
In the area of sentence structure, the software and student were evaluated on how the student used the software to create complete sentences that included all the words needed to represent a complete thought.  The scale ranges from a score of 0-1, which entails no creation of a sentence to only a representation of a letter or word to represent a complete thought, to a score of 6 that reflects all words were included in the sentence to represent a complete thought. 

For the area of navigation and independent sentence creation, evaluation reflects how well the student is able to navigate through the software and complete independent sentences without the aid of teacher support.  A score of 0-1 reflects that the student needed extensive support to either navigate through the program or create complete sentences without the aid of teacher support.   Finally, the software and student were evaluated on how many sentences the student was able to write within a ten minute time period.  Evaluation criteria range from 0-6, from no creation of sentences to the creation of three or more sentences within a ten minute time frame.  Time for writing sentences start from after the student was read the writing prompt and does not include any time for directions or review of how to use the software. 

Results

In rating each piece of software on the criteria rubric, the student received a higher score using Pix Writer in comparison to Write Out Loud and Co: Writer.  Windows 9 Speech to text feature was not scored because the software did not accurately reflect the student’s words in text (Figure 3). Pix Writer received a total score of 23, with high scores for student independence of navigational tools, independent creation of sentences, and sentences created within ten minutes (Figure 1).  Write Out Loud and Co: Writer received high marks for creation of complete sentence and navigational features (Figure 2).
Other Software Options
Because the student had the greatest success with Pix Writer, the teacher and staff at his school may consider other picture writing software to support the students writing in class.  Additionally, although the speech to text software did not accurately capture the students words in text, other speech to text software could be considered for the student. 
Clicker 6
Clicker 6 is a reading and writing program that can be used to build activities or as a word processor and it also includes a word prediction feature as well as text to speech.  Similar to Pix Writer, activities could be built in Clicker 6 , called Clicker Sets, to create  word bank for the students to use to create sentences.  Clicker 6 also includes pictures that could correlate to words in a word bank.  This software combines speech to text, for the student to hear their writing, picture symbol correlation, to help a non-writer create a sentence, and word prediction features.  

Clicker 6 is published by Cricket software and costs 300 dollars for a single computer install and use.  The software can be purchased at www.cricksoft.com.
Sym Writer

SymWriter is picture symbol software used to support students with various writing needs.  Similar to Pix Writer, the program provides options for students to use it as a word processor or for teachers to build a word bank which provides symbol and word correlation in the form of a grid.  For use as a word processor, students can type directly into the interface to see their words correlate with pictures.  For use with a word bank, students can select words from a teacher created bank to create sentences.  The program also features a text to speech option which will read aloud individual letters, words, or entire sentences, and the ability for teachers to create activities for student use.  Because of the built in supports including the symbol and word correlation, the option to build word banks, and the text to speech feature, the software may help students with difficulties reading, as well as non readers, express their ideas in writing.  Sym Writer costs two hundred and sixteen dollars and is available from Mayer Johnson from www.mayer-johnson.com. 
Summary
J.C. has difficulty recognizing letters, which directly impacts his ability to write.  Since the eventual goal for the student is to write independently, the student requires the use of assistive technology.  Out of the three software selected, Pix Writer received the highest scores for the student in the areas of sentence creation and navigation.  Although each software presented barriers to student access, due to the student’s speech deficits and his inability to recognize letters, Pix Writer showed the most potential for accurate writing without extensive teacher support. 
Figure 1
	Criteria
	0-1
	2-3
	4-5
	6-7

	Sentence Structure
	Student does not create a sentence or is only able to write a word/letter to represent a thought.
	Student creates a sentence, but it is missing nouns or verbs to represent the thought. 
	Student creates a sentence, but the sentence is missing the articles needed to represent a complete thought. 
5
	Student creates a complete sentence with all words needed to represent a complete thought.

	Ease of Navigation
	Student uses navigational features software with consistent adult support.
	Student uses navigational features of software with adult support 50-75% of the time. 
	Student uses navigational features of software with adult support 25-45% of the time. 
	Student uses navigational features of software with adult support less than 25% of the time. 
7

	Independent creation of sentences
	Student creates sentences with consistent adult support. 
	Student requires teacher support for 50-75% of words within the sentence. 
	Student requires teacher support to write 50-10% of the words in the sentence. 
5
	Student does not require any support to create a sentence. 

	Number of sentences created
	Student does not write any words within a ten minute period 
	Student writes one sentence within a ten minute period. 
	Student writes two sentences within a ten minute period.
	Student writes three or more sentences within a ten minute period. 
6

	Pix Writer Total
	
	
	
	24


Figure 2
	Criteria
	0-1
	2-3
	4-5
	6-7

	Sentence Structure
	Student does not create a sentence or is only able to write a word/letter to represent a thought.
	Student creates a sentence, but it is missing nouns or verbs to represent the thought. 
	Student creates a sentence, but the sentence is missing the articles needed to represent a complete thought. 
	Student creates a complete sentence with all words needed to represent a complete thought.
7

	Ease of Navigation
	Student uses navigational features software with consistent adult support.
	Student uses navigational features of software with adult support 50-75% of the time. 
	Student uses navigational features of software with adult support 25-45% of the time. 
	Student uses navigational features of software with adult support less than 25% of the time. 
6

	Independent creation of sentences
	Student creates sentences with consistent adult support. 
0
	Student requires teacher support for 50-75% of words within the sentence. 
	Student requires teacher support to write 50-10% of the words in the sentence. 
	Student does not require any support to create a sentence. 

	Number of sentences created

	Student does not write any words within a ten minute period 
	Student writes one sentence within a ten minute period. 
3
	Student writes two sentences within a ten minute period.
	Student writes three or more sentences within a ten minute period. 

	Write Out Loud Total
	
	
	
	16


Figure 3

	Criteria
	0-1
	2-3
	4-5
	5-6

	Sentence Structure
	Student does not create a sentence or is only able to write a word/letter to represent a thought.
	Student creates a sentence, but it is missing nouns or verbs to represent the thought. 
	Student creates a sentence, but the sentence is missing the articles needed to represent a complete thought. 
	Student creates a complete sentence with all words needed to represent a complete thought.

	Ease of Navigation
	Student uses navigational features software with consistent adult support.
	Student uses navigational features of software with adult support 50-75% of the time. 
	Student uses navigational features of software with adult support 25-45% of the time. 
	Student uses navigational features of software with adult support less than 25% of the time. 

	Independent creation of sentences
	Student creates sentences with consistent adult support. 
	Student requires teacher support for 50-75% of words within the sentence. 
	Student requires teacher support to write 50-10% of the words in the sentence. 
	Student does not require any support to create a sentence. 

	Number of sentences created
	Student does not write any words within a ten minute period 
	Student writes one sentence within a ten minute period. 
	Student writes two sentences within a ten minute period.
	Student writes three or more sentences within a ten minute period. 
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