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Assistive Technology and Dyslexia

The continuous and rapid evolution of assistive technologies as well as instruction built on the principles of universal design and inclusion continues to bring positive change to those with learning disabilities.  These technologies and instructional changes are empowering learners and helping to level the playing field now more than ever.  In particular, the latest research and technologies associated with reading disabilities such as dyslexia are paving the way for a much brighter future for everyone involved.
Dyslexia Defined
As defined by the International Dyslexia Association (2007), “dyslexia is a language-based learning disability [which includes] difficulties with specific language skills, particularly reading… spelling, writing and pronouncing words” (para. 1).  Or as reading expert Nell Carvell explains it very simply in the video “Ben,” “dyslexia is a just fancy word for somebody who’s having trouble learning how to read or spell or do some writing” (2008).  Essentially, with dyslexia, the typical links between the many and complex visual and aural components of words and language are not quite there or simply not as strong.

The research of Vera Blau of the University of Maastricht in The Netherlands expands on this visual and aural relationship of language, indicating “that the reading and spelling deficit – characterized by an inability to break words down into the separate sounds that comprise them – stems in part from a failure to properly integrate letters with their speech sounds” (Anonymous, 2009, p. 159).  The initial task of “coding” language by matching words and letters with sound is more difficult for dyslexics. 

However, it is significant to understand that there are significant biological differences in dyslexic brains compared to typical brains.  This biological difference in brain activity related to language tasks is elaborated upon in Vera Blau’s study:

The researchers examined activity in the brains of dyslexic and normal adult readers by using functional magnetic resonance imaging (fMRI) as they were presented with letters, speech sounds, or a matching or non-matching combination of the two. While undergoing that task, dyslexic adults showed lower activation of a brain region known as the superior temporal cortex than the more typical readers did.  (Anonymous, 2009, p. 159)
Similar research has taken things to the next level, using such findings on dyslexic brain activity to modify instruction, especially in young learners.  As Patricia Hardman, director of the Dyslexia Research Institute in Tallahassee, explains:

One of the key issues is if we can know initially, at the 4- or 5-year-old level, that a child is not learning and that the reason they're not learning has nothing to do with culture or IQ, but a difference in how their brain works.  Then we could immediately give them the type of instruction that they need to overcome that.  (Heinrichs, 2008, para. 13)
Heinrich suggests an exciting opportunity to “rewire” the brain of dyslexics through instruction and technology, by stimulating the areas of the brain that a dyslexic demonstrates low activity in compared to a non-dyslexic (Heinrichs, 2008).  By identifying and stimulating the correct areas of the brain with instruction and technology, gaps in the coding of language by dyslexics can be significantly reduced.
Dyslexia and Ben Buchanan
Ben Buchanan is a young and creative child, full of ambition, creativity and talent.  Ben is also dyslexic, and yet has overcome so many challenges, with his crowning achievement being an author – he wrote and published My Year with Harry Potter, his very own book!  (“Ben,” 2008).  Today, learning disabilities like dyslexia which adversely impact reading, writing and spelling, can be conquered with proper guidance and support from people and technology.   To this end, it is important to continue to understand dyslexia from an academic, biological and social perspective, as well as acknowledge the tremendous progress a dyslexic like Ben Buchanan made in conquering it.  Such a wide berth of knowledge is invaluable in assisting dyslexics overcome their challenges and frustrations in learning, and facilitates sound adjustments in instruction and dialogue in any setting – academic, corporate or even at home. 
Interview: Dyslexia and Technology
Janet Malloney is a resource teacher who works with 10th grade students at St. Andrews School in Barrington, Rhode Island.  St. Andrews School is one of the Rhode Island affiliates of The Dyslexia Foundation (http://www.dyslexiafoundation.org/).  In the following interview with Janet Malloney, I furthered my understanding of the realities and challenges of teaching dyslexic students, including what works and what does not work for both motivation and assistive technologies in today’s classroom.

Assistive Technologies in the Field

What are a few of the successful solutions for helping someone overcome dyslexia?  Malloney identified four programs or software that were helpful for her dyslexic students, including the Wilson Language program, Lexia, Fluent Reading Trainer (FLRT), and Dragon Naturally Speaking (personal communication, April 13, 2009).  Of these, we spent the most time talking about the qualities of FLRT and Dragon Naturally Speaking.  In all cases, the technologies included high visual and audio components in reading and phonemic lessons and exercises, and were adaptive as far as pacing to the current skill level of the student.  A critical care-about for teacher Janet Malloney of these assistive technologies was software monitoring and feedback for both the teacher and students via reporting.  Highly visual reporting options, such as graphs with important trend lines that instantly showed progress or key areas of weakness that needed to be addressed.

Expert Technology Recommendation

Which solution do you personally recommend most strongly and why?  Malloney recommended Fluent Reading Trainer as the overall best technology (personal communication, April 13, 2009).  Of all the technology options, Janet was most impressed by the visual reporting options FLRT offered – and so were here students.  “That’s the really important part for me and student – the graphing of progress.  I showed a student the progress on a graph and it really made an impression on her.  She felt really good seeing it.  And it was a cool visual on the monitor” (J. Malloney, personal communication, April 13, 2009).  The importance of an engaging reporting technology that actually catches the attention and interest of students as well as teachers cannot be understated; as Malloney explained simply, “dyslexic students don’t like to read independently” (personal communication, April 13, 2009).

Improving Existing Technology

Have you seen any of these potential solutions fail?  What were the drawbacks?  What improvements do you suggest?  Not all assistive technologies are as complete and successful as they can be.  Dragon Naturally Speaking is another software solution for dyslexics that shows a great amount of promise and yet currently comes with significant drawbacks.  According to Malloney, this voice-recognition technology requires an extremely large amount of set-up time to fill the program’s “word bank” as well as recognize the student’s voice, as well as requiring a very quiet setting to do so – physically near background noise can severely impair this critical set up task (personal communication, April 13, 2009).  While Malloney felt the read-back option of Dragon Naturally Speaking would be very beneficial for students, the aforementioned drawbacks make this option less than practical (personal communication, April 13, 2009).  Reducing set-up time and background noise sensitivity would go a long way on making Dragon Naturally Speaking a better classroom option and less frustrating for students in its early stages of utilization.  

Joys and Frustrations

As someone who works with dyslexics, what is the one most frustrating and one most enjoyable aspect of the work?  Janet Malloney was very quick and clear about what was most enjoyable for her: “Seeing a student improve and progress” (personal communication, April 13, 2009).  Assistive technologies, especially those with highly visual and user-friendly progress monitoring and reporting, help fulfill the most basic goals of any teacher – to educate, to teach for true understanding.

On the other end of the spectrum, Malloney’s greatest frustration was that “students don’t read for pleasure – which to me is very sad, because I love to read.  But it’s very frustrating and difficult for them, so it’s not something they enjoy – so they’re not going to do it for fun” (personal communication, April 13, 2009).  This is an important insight when working with dyslexic students – motivation itself will always be a great obstacle to overcome, because it is highly unlikely that students will pursue reading or writing, something that has always been difficult for them for years, as a leisure time activity.  As someone who loves language, writing and spelling, I can certainly understand Malloney’s frustration, and yet, the key lesson is being aware of the typically frustrated perspective dyslexic students often share when it comes to language arts skills such as these.
Hope for the Future

Do you think technology one day might actually help create an environment where dyslexic students truly enjoy reading or writing?  Malloney was hopeful yet unsure if technology would ever evolve to a point where dyslexic students would actually enjoy reading.  With reading and writing skills so common to us all, and yet being so complex and difficult for dyslexics, it may be a long time before a technology truly motivates a student to want to read or write.  Sill, there is hope, as evidenced by Ben Buchanan, whose story I imparted to Malloney.  An intelligent, energetic, talented young student, Ben is also dyslexic, and yet overcame it powerfully by writing and publishing his very own book, My Year with Harry Potter (“Ben,” 2008).  Stories like these Malloney and I agreed were rare, but there was no question they were inspiriting, offering real hope and for the future.  Stories like Ben Buchanan’s remind us that with perseverance, passion for something we enjoy, the support of people around us, and a little help from continuously improving assistive technologies, any disability can be conquered.
Dyslexia: Instructional Strategies
It is important to be mindful of the realities of disabilities such as those discussed by Malloney.  To this end, instructional adjustments need to be made for reading, writing or spelling-heavy exercises, in addition to including work and projects that focus on other learning styles.  Aural learning activities are a great alternative, such as the teacher reading a passage out loud, or the students making use of audiobooks, or even open class dialogue about a reading passage or similar assignment.  More social or cooperative learning activities, either in small peer teams or with including the teacher, also provide learning opportunities that do not require long periods of focused reading or writing.  It is important to recall the concepts of universal design and inclusion in all lessons however; creative inclusion of multimedia and technology help ensure a dyslexic like Ben Buchanan does not ever feel “different” or “singled out.”

Assistive Technologies

Many assistive technologies can be used which emphasize the themes of alternative or more effective language arts-related learning through enhanced multimedia approaches, aural learning, and social or cooperative learning.  Activity adjustments for someone like Ben Buchananor or Janet Malloney’s students include the following suggestions by Okolo (2000) and Zhang (200) as cited in Male (2003):

· CDs, DVDs to support teaching and delivering instruction in different modes;

· Electronic books, which scaffold the reading process with pronunciation, definitions, and prompted comprehension activities;

· Word processors with spelling and grammar checkers;

· Word processors with word prediction, such as Co-Writer;

· Speech synthesis and word processors;

· Idea processors such as Inspiration and TimeLiner;

· Organizational tools such as a Palm Pilot;

· Reference tools (electronic encyclopedias). (p. 71)

Software such as those used by Janet Malloney and her dyslexic students combined with the above suggested multimedia technology options provide a powerful support network of tools for the dyslexic.  
Text-to-speech capable devices, audio books, Ipods and videos (i.e. videos on educational technology websites like George Lucas’ Edutopia or selected YouTube videos on the Internet) also make excellent technologies for dyslexics to harness their learning.  Hand-held technologies, such as Amazon’s Kindle 2, include text to speech capability, making this and similar portable technology a possible option for where classic or famous novels are studied.  See Figure 1 for a sample directory of the many available assistive technology options. 

Assistive Technology Device Resource Directory
Category

Reading/Writing/Spelling Disabilities

Specific Disability Focus/Example

Dyslexia

	#
	Name/Type
	Summary
	Age Range
	Cost
	URL

	1
	Wilson Reading System 
	Phonemics, phonics, audio decoding and encoding of spelling program – specifically geared to aid dyslexics in identifying the audio coding of language
	Grades 1-10
	$149 (WRS Starter Set)
	http://www.wilsonlanguage.com/w_wrs.htm 

	2
	Dragon Naturally Speaking
	Speech to text voice recognition software – user establishes a personalized word back through oration
	Any
	$99 (Standard version)
	http://nuance.com/naturallyspeaking/products/standard.asp 

	3
	Lexia Reading
	Software with integrated audio technology to assist reading and comprehension
	Any 
	Unknown (requires contacting local rep)
	http://www.lexialearning.com/index.html 

	4
	Fluent Reading Trainer
	Software whose strength is improving reading speed through visual discrimination exercises 
	Ages 6+
	Unknown (requires contacting local rep)
	http://www.mindplay.com/Default.aspx?tabid=124 

	5
	Inspiration
	Visual Mapping Software – a more visual/image-focused approach to learning
	Grades 6-12
	$69/student
	http://www.inspiration.com/Inspiration


	6
	Kidspiration
	Visual Mapping Software – a more visual/image-focused approach to learning
	Grades K-5
	$69/student
	http://www.inspiration.com/Kidspiration 

	7
	Spelling Workout
	Pearson software product that focuses on the audio, phonemic aspects of spelling through a variety of engaging exercises
	Grades 1-8
	$24.45/grade
	http://www.pearsonschool.com/index.cfm?locator=PSZ16e&PMDbSiteId=2781&PMDbSolutionId=6724&PMDbSubSolutionId=&PMDbCategoryId=3289&PMDbSubCategoryId=24801&PMDbSubjectAreaId=&PMDbProgramId=836 

	8
	12-Language Speaking Translator
	Franklin portable handheld digital device with text-to-speech capability across multiple languages
	Any
	$229.95
	http://www.franklin.com/estore/dictionary/TGA-490/


	9
	Speaking Merriam-Webster Collegiate Dictionary
	Franklin portable handheld digital device with text-to-speech capability 
	Any
	$99.95
	http://www.franklin.com/estore/dictionary/SCD-1870/ 

	10
	Kindle 2
	Amazon’s next generation Kindle: a portable handheld digital wireless reading device now with text-to-speech capability
	Any
	$359.00
	http://www.amazon.com/Kindle-Amazons-Wireless-Reading-Generation/dp/B00154JDAI/ref=sr_1_1?ie=UTF8&s=electronics&qid=1240250004&sr=1-1 


Figure 1.  Assistive Technology Resource Directory.
Best of all, these exciting software options, multimedia elements and technologies be creatively and seamlessly integrated into any lesson for truly successful inclusion, benefiting both dyslexic and non-dyslexic students.  

Spelling and Reading Improvement: Assessment Plan
The task of how to design and implement an effective assessment plan to ensure appropriate instructional strategies and all the aforementioned assistive technologies are indeed effective is a critical one.  The following assessment plan for spelling and reading improvement includes key takeaways from the latest research surrounding students with reading disabilities such as dyslexia.  Appropriate assistive technologies and instructional strategies, including all-important feedback between all those involved, are discussed.  Measurable success of this program is articulated in the objectives and methods sections.
Mission Statement

Spelling and reading form the core of language arts, establishing a foundation for lifelong learning, including both academic and professional development.  Students with reading disabilities, such as dyslexia, find spelling and reading to be more challenging and time-consuming.  This program has been created to help develop, enhance and strengthen the foundational language arts skills of spelling and reading with special attention towards empowering students with reading disabilities throughout the process.  

Student Learning Outcomes

Students with reading disabilities will be able to spell and read more rapidly and more accurately.  Monthly improvement is targeted at 15% or higher, with a school year-end goal of 100% improvement on spelling and reading speed and accuracy.
Assessment Methods and Timeline

Learning Outcome 1.  Students with reading disabilities will be able to spell more rapidly and more accurately.

Method 1.  Spelling improvement-focused software and technologies will be incorporated into daily lesson plans.  Several options will be used, allowing for ongoing monitoring of and feedback on the strengths and weaknesses of each technology; see Figure 1 for the specific assistive technology options.

Timeline 1.  Data from software or technology reporting tools will be analyzed on a daily or weekly basis, allowing for instructional adjustments to focus on identified areas of weakness.  The electronic reporting results are the basis for the 10% monthly improvement targets, as well as the year-end 100% improvement goal.

Learning Outcome 2.  Students with reading disabilities will be able to read more rapidly and more accurately.

Method 2.  Reading improvement-focused software and technologies will be incorporated into daily lesson plans.  Several options will be used, allowing for ongoing monitoring of and feedback on the strengths and weaknesses of each technology; see Figure 1 for the specific assistive technology options.
Timeline 2.  Data from software or technology reporting tools will be analyzed on a daily or weekly basis, allowing for instructional adjustments to focus on identified areas of weakness.  The electronic reporting results are the basis for the 10% monthly improvement targets, as well as the year-end 100% improvement goal.

Results and Feedback: Improving the Program

Results of these assessments will be shared and formally presented monthly to the student, teacher and parents, including a high degree of visual representations (graphs, charts, etc.) of both summarized and percentile-based progress and areas for improvement.  

Key meeting takeaways and careabouts based on reporting and dialogue will be documented by the teacher for review at the next monthly meeting.  Instructional adjustments, including suggestions involving specific software or technology implementation or quality, will be made based on the feedback during and results of these meetings.  

For example, software or technology tools that appear to be a highly ineffective based on reporting and feedback, such as trending showing a monthly targeted improvement well below 15%, may be scaled backed as far as classroom use and daily lesson plan incorporation.  Highly engaging software or technology, which shows a monthly trend of greater than 20% improvement and receives a high amount of positive feedback regarding its ease of use or level of engagement or effectiveness, should be incorporated in daily instruction to a higher degree going forward.
IDEA and ADA Considerations

Finally, like the support assistive technologies provide, it is also important to recognize the support granted by the law in regards to the rights of individuals with disabilities.  While the Individuals with Disabilities Education Act (IDEA) concentrates more on the rights and legal protections and processes for students in the academic realm, the Americans with Disabilities Act (ADA) is focused on the workplace setting.  Both instructors and learners must be mindful of all legal ramifications, requirements, protections and processes involved in working with both students and adults with disabilities.  See Figure 2 and Figure 3 for a basic overview of both IDEA and ADA.
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Figure 2.  Individuals with Disabilities Education Act (IDEA) overview.
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Figure 3.  Americans with Disabilities Act (ADA) overview.
Creating our Future

Students and adults with learning disabilities such as dyslexia are living in a time where continuously improving assistive technologies and instructional adjustments based on the concepts of universal design and inclusion continue to improve their quality of learning and quality of life.  It is critical that everyone involved – teachers, administrators, parents, policymakers and even peers – continue to learn and understand both more about the latest research regarding learning disabilities such as dyslexia as well as the latest generation of assistive technology options that are available.  Furthermore, we must constantly assess the effectiveness of our mindfully selected instructional strategies and technologies, as well as be aware of state educational requirements as well as the legal expectations, processes and protections the law provides for those with disabilities.  By taking these actions, we all help shape and create a world where we are all – beginning with student and teacher and going well beyond – increasingly empowered by these same responsible efforts and powerful technologies.
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