Dear Colleague:

We want you to know that the tools and strategies suggested in this manual are compatible with any intervention that you may be using.  

This manual is about assessing the impact that various items in the environment may be having on your student with ASD and experimenting with other items (tools) and ways of using those items (strategies) that may work more effectively for your student. We hope you will find this manual useful and that it will lead you to increased success with your students with Autism Spectrum Disorder.

With manual you will find:

Student Information Guide for Students with Autism Spectrum Disorder (ASD)-The Student Information Guide is a tool used to gather information about a student with ASD.  The information is directly related to choosing assistive technology which might prove useful.  It is completed based on past experience, file review, interview, and/or direct assessment of the child.

Environmental Observation Guide for Students with ASD-The Environmental Observation Guide is another information gathering tool.  It is used to gather information from the various environments in which the child is expected to function.

AT Planning Guide for Students with ASD and Directions-The AT Planning Guide is a team decision making guide that will lead your team through the process of making a decision about assistive technology tools and strategies based on the information you gathered with the Student Information Guide and Environmental Observation Guide.

AT Tools and Strategies Resource Guide for Students with ASD-The AT Tools and Strategies Resource Guide is a description of many low, mid, and high tech tools that have proven useful with students with ASD.  It includes more than the items in this kit. It also has a list of vendors listed under “Resources” at the end of the Guide.

Assistive Technology Tools and Strategies Resource Guide

for Students with Autism Spectrum Disorder
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Throughout the years, a large variety of strategies and tools, including technology, have been used to enhance both the functional capabilities and the quality of life of people with developmental disabilities.  The varied use of these strategies and tools--especially those with the power of technology with individuals with autism spectrum disorder (ASD), continues to receive limited attention in spite of the fact that technology tends to be a high interest area for many of these individuals.  Frequently, consideration of assistive technology is limited to augmentative communication purposes; that is, as an alternative way for individuals with limited verbal expression (speech) to communicate.  Although the use of augmentative communication can be significant for individuals with autism spectrum disorder, there are many other ways in which assistive technology may be used. This Resource Guide will discuss how various tools and strategies, including no, low, mid, and high technology methods can be used with individuals with ASD.  While our focus is on students, most of this information applies to adults as well.

This article has been organized into nine sections that outline strategies and tools within each area.  These areas are: Visual Representation Strategies, Sensory Input, Receptive Communication, Expressive Communication, Academics, Motor, Behavior, Social Interaction, and Transition.  The Conclusion and References follow.  Within each section, strategies and tools have been categorized into the following:

 No Tech Tools and Strategies:  These include actions or environmental arrangements carried out by a staff person or by the individual with ASD—no tangible item or material is involved.

 Low Tech Tools and Strategies:  These require the student or staff person to utilize an item that typically is not electronic or battery-operated.  They are usually lower-cost items and are relatively easy-to-use (e.g., dry erase boards, clip boards, 3-ring binders, photo albums, picture symbol cards, choice board with no voice output, highlighting tape, etc.)

· Mid Tech Tools and Strategies:  These include battery-operated devices or “simple” electronic devices (e.g., tape recorder, Language Master, Over-head projector, timers, calculators, simple voice output devices, etc.).

· High Tech Tools and Strategies:  These involve the use of complex, typically higher-cost equipment as well as some training for effective use (e.g., video cameras, computer software, adaptive computer hardware, complex voice output devices, etc.)

All of these tools and strategies can be used to: 

· Increase the student’s overall understanding of his or her environment 

· Increase attention and motivation

· Improve organizational skills, social skills, and self help skills 

· Allow the student to focus on the content of academic materials and tasks; and most importantly 

· Increase independent functioning in all aspects of the student’s life, which typically results in an overall decrease in the occurrence of challenging behaviors 

WHAT IS ASSISTIVE TECHNOLOGY?

According to the Technology-Related Assistance for Individuals with Disabilities Act of 1988 (Public Law 100-407), assistive technology device means any item, piece of equipment, or product system, whether acquired commercially, off-the-shelf, modified or customized, that is used to increase, maintain, or improve functional capabilities of individuals with disabilities.  Assistive technology service is any service that directly assists an individual with a disability in the selection, acquisition, or use of an assistive technology device. These definitions were incorporated into the Individuals with Disabilities Education Act (IDEA) in 1990.  In addition IDEA requires that “each public agency shall ensure that assistive technology devices and assistive technology services are made available to a child with a disability if required…” (300.308).  In this resource guide, we refer to the entire continuum of low to high tech items as “assistive technology.”

VISUAL REPRESENTATION SYSTEMS

Because individuals with ASD typically process visual information with the greatest clarity, providing them with visual supports helps to promote that strength.  Assistive technology should not be used only as a reward for students with ASD.  In fact, various types of technology - from “low” to “high” tech - should be infused into every aspect of their daily lives. 
Regardless of the types of technology being used, it is crucial to determine which visual representation system is best understood by the individual.  More importantly, we must determine in which contexts the visual representation system is best comprehended and utilized.  Visual representation systems may include a variety of visual supports, such as objects, photographs, realistic drawings, line drawings, and written words.  It is important to note that the chosen system should commensurate with the student’s level of comprehension.  In addition, some students may need different modes of visual representation in different contexts or locations.  This variation may depend upon the skill being taught, the number of distractions in the environment, and the specific characteristics of the individual with Autism Spectrum Disorder.  In order to make appropriate selections, one must know how the

student responds to a variety of stimuli and what strategies the student may have already developed in the areas of attendance, organization, communication, and others.  For example, a student may use real objects in a daily schedule because the real, tangible objects appear to provide a greater amount of information to help him understand and navigate throughout the day.  The object schedule may also help to increase focus during periods of transition.  However, this same student may use photographs or line drawings to engage in a picture exchange to communicate with another student.  Some researchers suggest that some children have greater success when visual supports have been created using line drawings, such as the Mayer-Johnson Picture Communication Symbols (Peterson, 2000).  If the student experiences significant difficulty comprehending this mode of representation, a more concrete representation, such as photographs, should be explored.  If photographs are still not successful, the use of real objects (or parts of real objects or miniature objects) may be utilized. 

Mayer-Johnson’s software, Boardmaker, is a user-friendly program that can be used to create picture communication symbols for a variety of purposes.  Available for both Macintosh and IBM/Windows platforms, this program offers 3,000 picture communication symbols (PCS) in a library of both black/white and color picture symbols.  Symbols can be created in any size and may be accompanied by any written word or phrase.  They present a relatively clear, “uncluttered” representation of an item, action, or occurrence, and help to decrease the ambiguity that can often arise when using regular photographs.  For example, Robert’s classroom teacher, Mrs. Scott, took photographs of the other teachers in Robert’s environment with the purpose of helping him learn their names.  When reviewing the names of the teachers in the photographs Robert referred to one photograph of a particular teacher as “Mexico.”  Upon further review of this photo, Mrs. Scott realized that in the background, barely discernible to her, was the corner of a map.  Although Mrs. Scott perceived the other teacher as the salient feature in the photo, Robert was processing the minimally visible map of Mexico as the most important detail, and labeling the photograph according to this feature. 

When using line drawings, such as those produced with Boardmaker, attention should given to determining whether to use black and white or color picture communication symbols.  Some individuals with ASD exhibit a high preference or a strong aversion for specific colors.  Therefore, if a colored picture communication symbol is used with a student who exhibits a high preference for a specific color, and that color happens to appear in a small part of that symbol, the individual may focus only on that high interest color and not process the entire picture.  This makes the picture communication symbol virtually meaningless to the student.  Given the symbol for “lunch” with a red apple as well as a brown sandwich and orange juice, Sally, who has a high preference for red may only process the apple.  Another possibility is that Sally may not even process the image, but attend only to the color depicted.  Therefore, the symbol may become non-meaningful to Sally.  Black and white picture communication symbols tend to circumvent any ambiguity related to color.  It is important to experiment with black and white and color in order to determine what effect color has on a given student.

In addition, using a protective laminating material that produces a high gloss on picture symbols may interfere with an individual’s comprehension and attention to the symbol.  Experimentation will reveal whether or not the individual with ASD seems to be affected by materials that produce a glare.

If the individual has difficulty understanding the picture communication symbol line drawings and needs a more concrete representation, Picture This (Silver Lining Multimedia) is a software program which allows for the presentation of real photos without the ambiguous background clutter sometimes encountered with photographs.  Picture This contains over 2,700 photos from various categories and are ideal for creating daily schedules, activity schedules, augmentative communication systems, games, materials for reading activities, materials for sequencing activities to teach following directions, and other visual supports.

For students who have difficulty understanding a two-dimensional visual representation system such as photos or drawings, Bloomfield (2000) suggests using True Object Based Icons (T.O.B.I.).  T.O.B.I.s are line drawings or photographs which are cut out in the actual shape or outline of the items they represent.  Providing the object shape which the student can both see and feel, appears to assist in understanding a two dimensional representational system.  T.O.B.I.s tend to be somewhat larger than typical symbol systems, and when initially introduced, may be three inches or larger.  The printed word should also accompany the picture and should be strategically placed so as not to alter the symbol shape (Bloomfield, 2000).

When transitioning a student from using a visual representation system of objects or photographs to black/white line drawings, a simple strategy of placing a small black/white picture communication symbol in the corner of the various objects/ photographs currently used may facilitate this process.  Gradually increase the size of the picture communication symbol until it covers up more and more of the photograph or object. This strategy has proven very successful with many students in teaching them to understand and use symbols.

It is important to note that, regardless of the visual representation system being used, a written word should always be presented with the visual representation system.  Many individuals with Autism Spectrum Disorder exhibit a high interest in letters and words, and some are very early readers and writers.  It is critical, therefore, to provide printed letters, words, and/or phrases with any picture or object presented to the student in order to promote emerging literacy.

The remainder of this Resource Guide will outline various suggestions for people living and working with students with Autism Spectrum Disorder must take into consideration.  Various assistive technology tools and strategies that may assist in these areas are discussed within each category.  

Sensory Input

The sensory area is one that is sometimes neglected or under valued.  Educators and parents may see behaviors such as “tackling” a teacher during story time.  People may recognize this behavior only as being inappropriate and disruptive.  However, underlying that behavior may be a need for sensory input such as movement or firm pressure.  There may also be students who are unable to manage uncomfortable environmental factors, such as sitting on a scratchy rug.  Consideration of sensory stimuli allows investigating whether a sensory need exists. The use of a daily sensory diet consists of access to various sensory calming activities and or physical activities that are scheduled throughout the student’s day.  This can decrease stress, anxiety and repetitive behaviors as well as increase calm, relaxed states and focused attention.

Sensory Input: No Tech Tools and Strategies

Many strategies are available to help individuals with ASD reduce potential problems with sensory issues in the classroom or work setting.  Here are a few ideas.  See Appendix A for additional ideas.

Visual - Visual Stimulation:  It is vital for educators to be aware of mobiles and art projects that hang from the ceiling and the clutter of pictures, words, and designs within the classroom.  Many students with ASD are distracted by these visual items that seem to others to “enhance” the environment.  Some individuals are highly distracted by colorful rugs or mats, and are not able to effectively attend to a story or directions when this highly distracting item is present.  Carefully observing what types of visual stimulation exist within the classroom or work setting may help staff to make adaptations.  Mr. Jones found success by removing colorful items in one part of the room, leaving neutral colors and bare walls. Once done, the students with ASD tended to naturally gravitate toward that part of the room when they were beginning to become over stimulated.  He also noted that some “typical” students drifted towards the more “peaceful” part of the classroom when noise levels rose and during later in the school day.  Much can be discerned about over stimulation by watching where students CHOOSE to go at various times of the day.  

Auditory - Staff Voice Volume/Tone:  Noting and attempting to vary the voice quality used by the staff (e.g. reducing the tension and volume; using soft, easy speech) may calm students prone to tantrum at stressful times of the day.  Observing the students’ reaction to various staff members may also reveal that one person’s voice is more disturbing than the others, simply because of pitch, volume, or rate.

Multisensory - Staff placement:  Staff may want to experiment with proximity to the student with ASD.  Some students with ASD are negatively affected by the close proximity of a teacher, paraprofessional, or another student.  While other students may seek this “hovering” and find it supportive, the individual with ASD may need more space to maintain focus and comfort.  For some students, challenging behaviors are known to decrease when staff members recognize and respect this need.

Vestibular - Stretch breaks:  Many students with autism spectrum disorder (as well as “typical” students) tend to work more efficiently and effectively given frequent stretch breaks or the liberty to get up and move about the room when necessary.  Another variation of this is to have materials necessary for a specific activity located across the room, so the student must get up and move in order to obtain the necessary materials.

Vestibular - Allow gum or water:  Some individuals with ASD may frequently make noises or engage in “self-talk” which annoy others.  A strategy that may help is to allow the student to chew gum or to keep a sports bottle with water close at hand to provide self-regulating oral stimulation in a more socially appropriate manner.

Propioceptive - Being Rolled in a Mat:  Some individuals with ASD that seek deep pressure may find comfort in being rolled up in a mat, provided firm pressure with pillows, or being given a firm “bear” hug.  An occupational therapist with training in sensory integration can help determine if and when this might be helpful.

Sensory Input:  Low Tech Tools and Strategies

Propioceptive - Weighted Vest:  Some occupational therapists find that using a weighted vest or weighted blanket for short periods helps to calm an individual with ASD and will allow the student to sustain focus on tasks during and after wearing the weighted item.  It is important to note that consultation with an occupational therapist is essential for determining initial use of these tools.  If the weighted item is worn for too long, habituation may occur, decreasing the effectiveness of this tool.

Vestibular - Alternative Seating Choices:  Provision of a variety of chairs (bean bag chairs, chairs with springs, cube chairs, etc.) may help a student with ASD to maintain focus for a longer period of time.  Changing to a different type, feel, height, or width of chair may provide a different sensory input that helps the individual remain on task.

Vestibular - Therapy Balls and Swings:  The use of therapy balls as an alternative seating choice has shown to be an effective means of maintaining attention and focus for some students with ASD.  Allowing students to “sit” on a therapy ball while working on a task or listening to teacher direction provides the student with some movement opportunities and stability to the legs and feet by maintaining balance as they sit.  Swinging for periods of time between activities has also proved to be effective for some individuals who benefit from vestibular stimulation.

Multi-Sensory - Break Card:  Some individuals with ASD may find benefit from being able to determine when they are over stimulated and need a short break.  Having access to “I need a break” symbols that the student chooses at the appropriate times may prevent challenging behaviors and may give the student a greater feeling of independence.  When these cards are introduced, the activity taking place immediately after the “break” should be a highly motivating one, so these “breaks” are not overused.

Visual - Covering Brightly Colored Objects with Neutral Color:  Being aware of visual stimulation and how it may affect the individual with ASD is an ongoing challenge.  Brightly colored rugs, wall hangings, or other items may be interfering with the student’s ability to attend.  If so, try covering the item with another item of a more neutral color.  For example, Michael, a young child with ASD, was suddenly very distracted during story time and could not stay in his assigned place.  After a short time, he began having a tantrum.  The classroom staff could not determine that any changes had occurred in Michael’s programming, home situation, peer relationships, nor were there any differences in staff within the classroom.  Sharon, the paraprofessional then noted that a bright red-colored carpet square had been recently added to the collection of more neutral-colored squares.  Because the child who typically sat on that square was absent that day, that square was on the very top of the pile, right next to the teacher reading the story.  Placement of the red carpet square underneath the others quickly calmed Michael and story time was able to continue peacefully.  

Tactile - Providing Tactile Input:  For the child who is hyposensitive to touch, the use of Skishies, Koosh balls and other tactile materials may help provide needed tactile input. The Cloud Ball, a simple soft nylon ball that the child can knead or roll in their hands is an inexpensive option. Simply take a new knee high nylon and fill it with polyester fiberfill.  Twist the end securely and tuck it back into the nylon to create a ball (Sheets & Pallaske, 2000).

Sensory Input:  Mid Tech Tools and Strategies

Multi-Sensory - Choice Board of Sensory Activities with Voice Output:  As students with ASD become older and more familiar with the adaptations they must make to maintain attention and focus, they may benefit from having access to a choice board of sensory activities during a “break” time.  Often, individuals will choose the activity that will provide them with the type of input they require.  If the individual is not able to use verbal language to communicate these choices, use of a simple voice output device can be very beneficial in providing both the student and the staff member both visual and auditory feedback of the choice that has been made. For a student who seeks more movement, activities might include:  riding a stationary bicycle, playing with a yo-yo, playing a fast moving computer game, dancing to music, or other activities which provide vestibular stimulation.

Sensory Input:  High Tech Tools and Strategies

Visual - Computer games and software programs:  Some individuals with ASD find sensory regulation in various computer software programs.  Programs or games that are highly visually stimulating and have a relatively fast pace are often favorites for some individuals with ASD.  For others, programs that are accompanied by music or other auditory stimuli are sought.  Although not always appropriate in all environments, video game systems are often a popular recreation choice for individuals with ASD because of their rapid pace and high stimulation levels.

Receptive Communication

Receptive Communication:  No Tech Tools and Strategies

Slowing down the rate of speech, speaking more softly, or significantly reducing the number of repetitions of a direction or request may help the student with ASD respond appropriately. As adults, we often repeat a direction or request if there is no response after a pause as short as one second.  Waiting 10-15 seconds can give the student with ASD a chance to process the request and formulate a response.

In addition, knowing what to ask and how to ask it can be helpful.  Jason, a nine-year old student with Autism Spectrum Disorder was having a difficult time in the lunch line.  He frequently had a tantrum and had to be removed from the cafeteria.  Mrs. Morris, his teacher observed that this seemed to be related to receiving food on his lunch tray that he did not want.  The servers expected students to tell them what they wanted or did not want and when he did not tell them, they simply gave him some of everything.  Mrs. Morris taught Jason to point to foods he wanted and taught the servers to ask, “What do you need to tell me?” and then WAIT.  Sometimes it took 20-30 seconds for him to respond. Because they understood the need to wait, they were patient.  Jason began to get the food he wanted and all tantrums stopped.  After practicing for several weeks, Mrs. Morris was able to cue the servers to only use the prompt if he didn’t indicate the food he wanted.  Jason can now go through the lunch line independently.

Receptive Communication:  Low Tech Tools and Strategies

A variety of “low” tech strategies can be used to increase an individual’s understanding of his or her environment and the expectations surrounding that environment.  Many skill areas can be addressed through a focus on increasing receptive communication and comprehension skills.  Organization, attending, self-help, following directions, following rules, modifying behavior and most importantly, increasing levels of independence can all be achieved through a more productive focus on receptive communication.  Once a successful mode of visual representation is determined within a specific context, the following strategies can then be utilized to provide the student with greater information, thus increasing his or her comprehension of the world.  Consequently, the occurrence of challenging behaviors will markedly decrease.

Schedules:  Consistent daily use of an individual visual schedule may help to increase a student’s organizational skills and independent functioning.  Schedules can be used as daily schedules, which outline the activities of the entire day.  Specific activity schedules can also be created to assist an individual through a particularly abstract or challenging activity.  Each activity schedule is on a separate card or piece of paper and addresses only the specific steps of that activity.

There are a variety of methods to present visual schedules (e.g. object schedule, picture symbols in three ring binders, picture schedules on clipboards or magnetic folders, schedules on file folder, dry erase boards, etc.).  The unique needs of the individual who will be using the schedule should be considered in its design. 

Schedules are equally important in environments outside of the school environment.  Schedules in the home, in a day care situation, at a work site, and other environments in which the student will spend large quantities of time are essential.  The information provided visually through the schedule is critical in helping the student to understand what will be happening during that day or time period and in what sequence the activities will occur.

A visual daily schedule will provide the student with the following information: 

 What event/activity is occurring in the present

 What activity/situation will be occurring next 

 How many activities there are until the day is over

 An alert to any modifications in the typical routine that may occur

A visual schedule is a “first-then” strategy; that is, “first you do ___, then you do ___”…  It is important for the student to indicate that he or she has completed a scheduled activity, for example by crossing out or checking off the scheduled item or by placing the scheduled activity object/photo/PCS in a “finished” envelope.  A visual schedule is important because the student can “check” it as many times as he or she needs to feel reassured about what is happening during the day.

A variety of social interactions may be included into the individual’s daily schedule (e.g. showing completed work to a teacher for social reinforcement), as well as building in a balance of “high stress” (non-preferred) and “low stress” (preferred) activities.  “Break time” or “quiet time” can also be visually scheduled at various times throughout the day as needed for the individual student.

Mini schedules:  Mini schedules or activity schedules can also be incorporated as needed into any aspect of the student’s day.  For example, a mini schedule of the activities to take place in speech/language therapy could be developed and used in the same manner as the student’s daily visual schedule.  A visual routine checklist titled “Before Kindergarten” was developed for Michelle who was having difficulty establishing a routine while waiting to go to kindergarten after lunch.  This lack of routine typically resulted in challenging behavior because she did not understand what was expected of her during this time period.  The mini schedule was laminated and posted on the refrigerator with magnets.  Michelle would then check off each completed activity:  eat lunch; wash face and hands; brush teeth; read two books; put on shoes and socks; put on coat and backpack; wait by the door for the bus.  The visual schedule allowed her to remind herself as many times as needed exactly which tasks needed to be done and which ones she had completed.  It calmed and reassured her and the challenging behaviors stopped.

Activity Schedules:  For some students with ASD, learning to independently engage in appropriate tasks/activities for a given period of time is a paramount life skill.  An activity schedule provides additional visual support via words or pictures (either photographs or picture communication symbols.)  These visual supports help to cue the individual to engage in a sequence of steps in an activity.  Activity schedules can be especially beneficial for the individual to develop independent recreation/leisure time skills (McClannahan, & Krantz, 1999).  The number of activities and sequence of steps per activity will need to be determined based on the individual.  Some students may need activities to be broken down and depicted in a “step-by-step” process to be fully comprehended with total independence.  Other students may be able to utilize a more general, single photo/PCS/written word to cue them to perform an entire task or activity.  Any type of binder (e.g. three ring binders, photo albums, etc.) can be used as the activity schedule book. For a student who reads well, a simple written list may be sufficient.  The activity schedule book may contain the various tasks/activities (and steps if needed), depicted in the visual representation system the user best comprehends (e.g. photos, T.O.B.I.s, line drawings, etc).  Upon completion, a social reinforcement can be “built in” as the last page in the activity schedule book.  For example, Jeff, a young child, uses a photo album with a photograph of a puzzle on the first page.  On the next page, there is a photo of a shape sorter.  On the third page, there is a photo of Jeff being thrown up in the air by Daddy.  Sarah, a high school student, uses a written list each day when she gets home from school.  A typical day might have the following items.  Each is crossed off when completed: 

1. Unload dishwasher 

2. Vacuum living room

3. Fold towels

4. Use computer for 30 minutes

Calendars (home/school):  Use of a weekly/monthly calendar at both home and school can provide the student with important information regarding coming events/activities, rather than relying on auditory information.  Any time a student asks when a particular event will occur, he or she can easily be referred to the visual calendar (e.g. class field trips, “No School Day”, lunch at McDonald's, etc.).  Calendars can also be used in another way to give the student important information regarding when he will be attending school and when he will be at home, which is particularly helpful for “days off” from school during the typical school week.  A regular monthly calendar is used.  Draw a little “school” on each day that the student will be at school and a little “house” on each day that the student will be at home.  Many parents put these monthly calendars on the refrigerator and reference them daily with their child by crossing off a completed day and noting where he or she will be going (or staying) tomorrow. 

Use of a visual calendar can also be helpful in assisting the individual in understanding when regularly scheduled events may not occur.

Universal “No”:  Use of the universal “no” symbol (red circle with a line drawn through it) has proven to be effective in visually communicating the very abstract concept of “no” for individuals with ASD.  Use of the universal “no” symbol can assist the individual in visually comprehending the following:


“Stop - don’t do what you are doing”: (e.g. to communicate “no hitting”

by placing the universal “no” over a picture communication symbol of “hit”). 

“That is not a choice right now”:  (e.g. if student hands another person a PCS of a desired item or activity that is not an option at that particular time, a red dry erase marker can be used to place a universal “no” on the PCS to indicate, “no _____, not now”).

“You are not permitted”:  (e.g. placement of a large universal “no” on doors has been shown to stop some students from running out of the door).


“Nonexistence”:  (e.g. placement of the universal “no” on a 


scheduled activity to acknowledge that, although the activity typically 

occurs at this time/day, it will not be occurring today).

For example, James has swim lessons every Friday after school, but this Friday the pool is closed.  His teacher placed a universal “no” symbol on the scheduled swim lesson.  This acknowledged that James typically does have swimming on this day, however a change is occurring for this particular day.

Lightening bolt/Change symbol:  Just as the universal “no” symbol is used to indicate that something is not going to happen, a lightning bolt can be used to indicate that something new or unusual is going to happen (e.g. an assembly, a field trip, etc.).  Place the lightening bolt next to the new event on the daily schedule.

Directions:  Low-tech strategies can be used in many ways to give the student visual information for following directions.  These strategies may increase the student’s comprehension of what is expected of him or her when compared with following only auditory directions.  Visual directions help to gain, maintain, and refocus an individual’s attention as well as to help ensure that he or she understands complete instructions that will thereby reduce the amount of support needed.  The following “low tech” strategies can be used to give the student visually presented directions:

Use of a dry erase board or white board:  Memo Board Contact Paper (typically available where Contact Paper is sold or from Beacon Ridge) can be used to cover part of a notebook or schedule system that can then be used to write/draw various visual directions as they are given auditorally  (e.g. Take out your journals; Write three sentences about your weekend; Raise your hand when you are finished). 


Sequential step directions for specific tasks/activities (e.g. brushing teeth, making lunch, vacuuming, folding towels, setting the table, checking out books from the library, cooking, “Homework Directions”, “School Morning Directions”, etc.) can be useful in allowing the student with ASD to better comprehend the task.

 School “morning directions” card example:  Upon arrival at school, Chris is given a “morning directions” card to assist her in completing a visual list of instructions prior to sitting at her desk and beginning the day.  The card is

laminated and a wet erase marker (water color markers for overhead transparencies work best) is attached by a string. These directions are located by Chris’s coat hook so that after hanging up her coat and backpack, she can take the card and begin the “morning directions.  Chris checks off each item upon completion (e.g. Put reading book in tub; Put attendance stick in box; Put lunch ticket in hot/cold box; Put “morning directions” card away; Sit at desk). 

 Brushing teeth example:  Picture Communication Symbols representing each sequential step in this task are placed on a Velcro strip positioned directly above the sink (in front of the student).  As the individual completes each step of the task, he or she pulls off the PCS representing the step that has been completed and places it in an “all done” envelope.

 Library example:  A small set of PCS representing the steps necessary to complete the library routine are gathered.   Symbols include choosing a book, “checking” the book out, sitting at a table and reading the book, and then walking back to class.  These symbols are attached to a metal ring, which can easily be kept in the student’s pocket or attached to a belt loop or binder for easy step-by-step reference when going to the library.

 Setting table example:  Photographs of each sequential step for setting the table are placed in a small photo album, accompanied by the written direction. The last page should indicate something desirable for the individual to do upon completion of this task, such as playing with the Koosh ball for two minutes. The student is taught to turn each page as he or she has completed each step.

Activity Termination Signals:  For individuals who need very explicit forewarnings regarding when an activity will stop or end, the use of “go”, “almost done” and “stop” cards have proven to be effective in giving the individual this important information.  These cards are particularly useful for activities that do not have clear endings, such as some computer games, video games, drawing, etc.  Each card is a large colored circle with “go” as green, “almost done” as yellow, and “stop” as red, with the written word printed in large letters in the center of the colored circle.  When the student begins an activity, the “go” card is placed on his desk or at the computer table and is accompanied by a verbal message to “go” or “start.”  When there are approximately 1-2 minutes left of the activity, the “almost done” yellow circle is placed in front of the student, again accompanied by a verbal message.  When it is time to terminate the activity, the “stop” circle is placed in front of the student with the verbal message indicating that it is time to stop. 

Receptive Communication: Mid Tech Tools and Strategies

Four message Voice Output Communication Aids:  These voice output devices such as the Talk Pad, Cheap Talk Four, and Tech Four can be programmed for one to four step directions.  The individual presses the buttons and thus completes the sequence of steps.  For example, Matthew experienced great difficulty following the sequence of three steps to complete his “job” to prepare for snack time.  He required continuous verbal and physical prompting from an adult to attend to the task, as Matthew typically ran around the room.  The three steps of the task were recorded on the Talk Pad with the fourth message telling the child to “sit in chair.”  An appropriate visual representation system, corresponding with each verbal message, was placed on top of each “button” on the Talk Pad with Velcro.  Because Matthew was extremely motivated to “push the buttons” on this device, he was then able to independently do his “job” at snack time.

Language Master:  Staff persons can record multi-step directions on the language master cards, with one step per card with an accompanying picture drawn or taped on it.  If a student cannot remember the auditory directions that were given, he or she can then run the cards through the Language Master to hear some or all of those directions and see the visual symbol or picture and printed words which go with it.

Receptive Communication:  High Tech Tools and Strategies

Video taping:  Video taping is highly interesting and motivating to many individuals with Autism Spectrum Disorder.  Because of this, they are often very attentive to videotapes.  Many individuals with ASD seem to enjoy repetitive viewing of videos due to the “predictability” of the information given; that is, knowing what’s coming up next.  The use of this medium, therefore, can serve as an excellent tool to teach a variety of skills to students with Autism Spectrum Disorder who show a particular interest in this piece of technology. 

Many receptive vocabulary skills can be taught via videotaping (e.g. learning the names of common everyday objects, toys, names of familiar people, animals, etc.).  In addition, directions to complete various routines can also be taught through videotaping (e.g. making the bed, setting the table, getting dressed, going to the library, etc.).

Computer software:  There are hundreds of software programs that teach receptive language from highly structured ones such as those by Laureate, to fun, more exploratory programs such as Bailey’s Book House, Sammy’s Science House, and others from Edmark.  Different software will appeal to different students.  Exploring them can help determine which ones are appealing and also teach the desired concepts.

Expressive Communication Skills

Expressive Communication: No Tech Tools and Strategies

Pausing:  One of the most important strategies that educators and parents can use to increase expressive communication and especially the initiation of expressive communication is the “pause”.  Pausing gives the student more time to understand that it is his or her turn to communicate, to process what may have been asked, and to formulate a message.  We typically pause only one to two seconds after giving directions or making a request.  If the student doesn’t respond, we repeat or rephrase our request.  This adds even more auditory information which the student must try to understand.

Expressive Communication:  Low Tech Tools and Strategies

“Low” tech strategies are designed to focus on an individual’s expressive communication skills, and include the following:

Picture point communication board system:  The student points to various visual representations (e.g. photos, PCS, objects, etc.) located on a communication “board” in order to communicate wants, needs, comments, choices, etc.  Many communication boards can be created, which are both context-specific and individual-specific (e.g. a place mat communication board to be used during snack and meals, with PCS surrounding the perimeter of the place mat; a communication board created for the “play” area, etc.).

Picture Exchange Communication System (PECS):  The student approaches and gives a visual representation (photo, PCS, object, etc.) of a desired item to a communication partner in exchange for that item (Frost & Bondy, 1996).  Use of this type of communication system provides the student with a rapidly acquired communication system, and most importantly, teaches him or her to spontaneously initiate a functional communicative exchange.

A wide variety of adaptations may be made when using a PECS program to meet the specific student’s individual needs.  For example, some students find it useful to place the visual representation system on a frozen juice can lid or another hard material, such as a small rectangular sample of counter top material.  In this example, the visual representation system becomes more salient to the student by giving him or her more tactile input (weight and hardness).  This also increases the durability and functionality of the visual representation symbol for students who tend to “crumple” up lightweight paper type items in response to what may possibly be a sensory need.

Break cards:  Also discussed in the Behavior section, “Time out” or “I need a break” cards can also be used by the student to communicate to another individual that a break is needed.  Break cards should be easily accessible to the student and should be located in a consistent 

place in the classroom, work environment, day care, or home (e.g. on the student’s communication board or book, on the student’s desk, etc.).  The purpose of the break card is for the individual to communicate the message that he or she needs a break via a more appropriate communicative mode (visual representation system), rather than having to become increasingly anxious and frustrated resulting in the appearance of challenging behaviors.

Choice cards:  Choice cards (again using any type of visual representation system) allow the student a degree of independence by making a choice.  Of course, the choices presented to the student are determined by the adult  (e.g. a “work time” choice card can be presented to the student with a several activities from which to choose).  When presented in this manner, the individual may more readily participate in less desirable activities because he or she was allowed to make a “choice” regarding that specific activity.

“All done”/ “Finished” cards:  Many individuals with ASD exhibit seemingly challenging behaviors to indicate that they are “all done” or “finished” with an activity.  Typically, this tends to be because they may not have a more appropriate way to communicate this concept.  Teaching the student a more appropriate way to indicate “all done” via a visual representation system, therefore, may lessen both the student’s and adult’s stress and frustration.  “All done” or “finished” cards can be taped to the student’s work area and the appropriate use should be directly taught to the individual.  First, terminate the activity prior to reaching the student’s attention/frustration level.  Then, point to the “all done” card.  The student’s hand can be physically prompted to point to the “all done” card if needed.  “All done” cards can also be placed on the student’s communication board or book for them to readily access via a picture point or physical communication exchange.

Topic ring/topic wallet:  This strategy is designed for individuals who are verbal, yet have difficulty initiating topics with others.  It is also useful for those who have difficulty initiating a variety of topics with others, that is, not those just related to his or her areas of particularly high interest.  The “topic wallet/ring” can have various topics visually depicted via written words, pictures, or PCS for the student to reference.  For example, topics may be depicted individually on small 3” x 3” laminated cards using both PCS and written words.  Then they can either be attached by a metal ring in the corner (for the student to hook on a belt loop) or, placed in a small “communication wallet” to be kept in his or her pocket.  Topics might include: “What did you do over the weekend?”   “What is your favorite movie?”  “Do you have any pets?”  “What books do you like to read?”  The topics will initially need to be trained on an individual basis, followed by a small group setting.  This will provide the student with practice using this visual support system.  It can also provide ways to expand on the topics once they have been initiated.  This strategy will help to ensure successful generalization of this system beyond the classroom setting.

Past event cards:  A large number of individuals with Autism Spectrum Disorder, both verbal and non-verbal, have significant difficulty relating past events.  Using a visual representation system that the individual readily comprehends can help to bridge this gap, at least between home and school or the work place.  Staff members can create generic templates 

that can be easily circled or filled out each day and sent to the respective location (home or school) to aid the individual in relating information about what occurred.  For example, a card might say: Today, I:  made my lunch, read a book on _________________________, saw a movie about ______________________, etc. 

Only the activities that actually occurred would be circled.

Expressive Communication:  Mid Tech Tools and Strategies

Listed below are descriptions of a few “mid” tech devices that may be used to address various skill areas including expressive communication.  Most of these devices are very appealing to students with Autism Spectrum Disorder and, thus, provide them with motivation to successfully participate in various classroom activities.

Voice Output Communication Aids (VOCAs):  Any type of visual representation system can be placed on simple voice output communication aids (devices) that students can easily access by a simple push of a “button.”  Most of these devices are battery-operated and are easy to update with new messages.  It is important to note that these devices were created to provide an augmentative means for individuals to communicate.  However, as noted above, many individuals with Autism Spectrum Disorder find these devices to be motivating.  Therefore, their use can expand beyond expressive communication and into use for practice in many different skill areas. 

Suggestions for the following specific devices are being provided below, although there are many other simple voice output communication aids not listed which can be used in the same manner as the devices mentioned:

Talking picture frames of various types, from single message to four or more messages.  Priced from $5.00-$40.00.

BIGmack:  A single switch/button device available from AbleNet, Inc., which allows for 20 seconds of record time.  Approximate cost is $89.00.

Talk Pad:  A four button, battery operated device that allows for 15 seconds of record time per button.  It is available from Frame Technologies for approximately $99.00. This has a convenient built in carrying handle that is very inviting to mobile children.

Tech/Four:  A four button, battery-operated device available from Advanced Multimedia Devices, Inc. for $145.00.

Cheap Talk 4:  A four button device which allows for five seconds of record time per button available from Enabling Devices for approximately $69.00. It comes in both “in-line” which has four buttons in a row or “2 x 2” which has two buttons on the top row and two on the bottom row.  There is also a Cheap Talk 8 with eight messages and one with levels to provide 48 messages.

Voice in the Box:  Multi-message battery operated communication devices available in 16, 24 or 40 messages/buttons from Frame Technologies for approximately $195.00. More complex models are also available which have levels to greatly increase the number of available messages.

Step-by-Step Communicator:  A battery-operated device which allows for pre-recording a series of unlimited sequenced messages up to a total of 75 seconds of recording time.  It is available from AbleNet, Inc. for $129.00. 

Language Master:  The Language Master from EIKI International is a “mid” tech piece of equipment that has been used for more than 20 years.  The Language Master is an electronic device about the size of a tape recorder.  Cards that are approximately 3” x 8” with a recordable strip across the bottom are played “through” the Language Master.  A short message can be recorded on the cards which are also big enough for a corresponding visual representation (e.g. written, PCS, photo) of the recorded message. 

Individuals with Autism Spectrum Disorder can express themselves through any visual representation mode positioned on a “simple” voice output communication aid/device.  Many users are motivated to communicate with these devices, particularly because auditory feedback is provided immediately upon their initiation of their communicative message.  Use of VOCAs have proven effective in teaching an individual the cause/effect of language through activities which are stimulating to them (e.g. use of the BIGmack for a individual to request highly desired sensory activities such as “chase me”, “tickle me”, “hug me”, “listen to music”). 

However, the use of VOCAs as communication devices is not always effective for all individuals with Autism Spectrum Disorder. Some individuals find the VOCAs so motivating and stimulating that they do not become effective communication devices.  In this case the individual may repeatedly push down the button(s) on the device for the self stimulation they receive from the auditory feedback.  Using the device in this manner is typically not communicative.  In these situations, the VOCAs can still be used with the individual, as they are clearly motivating and interesting to the individual, but in a different manner (as suggested in other skills areas in this Resource Guide) and with careful supervision.  Schepis (1998) reported the following results of a study of the use of VOCAs by children with autism:



· Young children with autism can learn to use VOCAs to effectively communicate various language functions (i.e. request, answer yes/no questions, make social comments)

· VOCA use was generalized across settings

· Increases in the child’s use of gestures, words and vocalizations occurred

· Communication partner interactions increased
Expressive Communication: High Tech Tools and Strategies

Video taping:  Expressive vocabulary skills (being able to name items, people, places) can be taught in much the same way as receptive vocabulary skills through the use of video taping. Categorization skills and concepts can also be taught through this medium.  As mentioned previously, a variety of language skills (communicative social interaction skills) can also be taught via videotaping.

Advanced Voice Output Communication Aids:  For the student who does not learn to communicate verbally and responds well to the use of simple voice output communication aids, it may be reasonable to utilize a more complex device with levels, dynamic display, or semantic compaction.  These are three ways to provide large numbers of messages (Reed, 2000).  A speech pathologist with knowledge about augmentative communication can help determine which, if any, of these types of devices might be helpful.

Computer:  There is specific software that is designed to provide augmentative communication.  Speaking Dynamically Pro and Gus are two examples.  In addition talking word processing programs such as IntelliTalk II and Write:OutLoud can be used to speak text which is entered or selected by the student.

Academics

It is critical that all students, including a student with ASD, be able to participate in classroom activities.  Students cannot learn concepts and skills unless they are active participants in the learning activity.

Academics:  No Tech Tools and Strategies

Reading with Non-Speaking Students:  DeCoste & Jacobs (1996) suggest a useful way to determine if non-speaking students are reading and understanding text.  Reading passages, consisting of one to two paragraphs, are copied, enlarged, and placed where the student can easily see the text.  Initially the teacher slowly reads the passage aloud pointing to each word.  During the second reading, the teacher and student assign a picture, symbol, and item in the room or gesture to several target words in the paragraphs.  (e.g. For the word “garden”, the student looks out the window; for the word “people”, he looks at others in the room; for the word “larger”, he gestures with a large movement.)

During the third reading, the teacher silently points to each word while the student nods his head slightly to indicate that he has read that word and is ready to move on.  When the teacher points to one of the designated target words, the student makes the agreed upon connection by looking, touching, or gesturing appropriately.  Thus, the teacher can determine which words the student recognizes and understands even though the student cannot speak it.

Academics:  Low Tech Tools and Strategies

File Folder Activities:  The student can independently focus on many academic tasks through the use of file folder activities.  Long strips of Velcro can be placed on the inside pages of a laminated file folder.  The student can then be given picture/symbol/word cards with Velcro on the back.  Matching tasks, sorting tasks, and sequencing tasks focusing on appropriate content (e.g. colors, shapes, alphabet letters, common nouns, familiar people, categories, relationships, concepts from a science unit, etc.) are all appropriate.  File folders can also be used for many other activities that focus on reading comprehension skills, math skills, and others.

Highlighter Tape:  Many individuals with Autism Spectrum Disorder possess relative strengths in their reading recognition skills (decoding) but experience significant difficulty understanding what they have read (comprehension).  Highlighter tape is an economical, non-destructive way to highlight text wherever needed with a removable colored transparent tape (Lee Products).  Such tape can be used in several ways.  For example, a staff member can highlight key words or sentences pertaining to a reading comprehension question in the text.  Different colors of highlighter tape can be used to encode different significant concepts (e.g. red to mark dates, yellow to mark people, etc.).  It can also be used in other ways.  Different 

parts of speech can be highlighted with different colors (e.g. yellow for nouns, green for verbs) or paragraphs can be color coded to relate to specific study questions (e.g. orange for number 1, green for number 2, etc.).

Magnetic letters, words, and numbers:  There are hundreds of magnetic words, letters, and numerals in various sizes of print that can be used to complete assignments and answer questions.  This is especially critical if the student is not yet ready to write or keyboard, but can read whole words and create sentences if not hampered by the need to “write.”  Beacon Ridge and Magnetic Poetry are two common sources.

Acrylic Easel:  If the student is struggling with tracing or writing, a clear acrylic easel can be used to allow the student to follow the movements made by a teacher or therapist, who works from the inside of the easel.  This is a precursor to being able to trace already completed shapes or lines.

Work system:  This strategy can be used to help a student develop independent work skills. An “in” basket can be placed on the left side of his desk with worksheets or file folders that need to be completed.  If necessary the worksheets could be color coded for different subjects.  An “out” basket is placed on the right side of the desk.  The student can see how much has been done and how much still needs to be done.  The last item in the “in” basket can be a choice card with two choices of things he likes to do.

Academic:  Mid Tech Tools and Strategies

Talk Pad or Cheap Talk 4 Inline:  The physical layout of the “buttons” on these devices works well for focusing on sequencing stories because the four buttons are positioned from left-to-right, (rather than two above and two below the way they are on the original Cheap Talk 4).  Each step of the sequence story can be pre-recorded on each of the four buttons in sequential order.  The four corresponding sequence story pictures are placed in front of the individual not in order.  As the individual presses the first button in the left-to-right sequence of buttons, they hear the auditory message for the first sequence picture.  The individual can then select which picture corresponds to that message as the first picture in the sequence story and place it on top of the first button via Velcro.  This process continues with the subsequent buttons and pictures.  Printed sentences can also be used in place of pictures for the sequence story.

Language Master:  The Language Master provides a motivating and novel alternative to focus on sequence stories, which are typically difficulty for the student with ASD.  The student listens to the sentence on the card, which describes a picture that is part of a story sequence.  The student can then put the appropriate picture in sequential order for the story, according to the message given on the Language Master.  It can also be used to practice spelling words, math facts, history dates, and any key concepts from subject area classes.

Four message VOCAs:  These devices  (as described in the previous section on Expressive Communication) can be used as a motivating way to focus on phonics.  Each button can be prerecorded with a sound from a three to four “sound” word (e.g. “dog”).  The student then chooses the corresponding letter card to match to the recorded sound (e.g. the first button of the Talk Pad is recorded with the sound “d.”  The student chooses from a selection of the three letters that comprise “dog,” as well as the entire written word.  He or she then puts the letter that matches the sound on the first button, using Velcro.  The student progresses through each button in the same manner.  The final button says “dog”, and the student matches the whole written word “dog” to this final button).  The same technique can be used for a simple math problem or parts of a science concept.

Voice In The Box:  This motivating device can be used in numerous ways to practice a variety of academic skills.  For example, different levels of reading comprehension skills can be addressed through the matching of simple single pictures to corresponding written words.  Questions regarding various written information can also be asked using this device.  For example, pictures of animals are attached with Velcro to a top-to bottom button column on the VIB, with corresponding words recorded under each button.  When the student presses one of the pictures, such as bus, the recorded button message says, “Bus, find the word, bus.”  The student must then choose which written word matches the picture and auditory message and place that written word (with Velcro) on the blank button next to the picture of the “bus.”  When the student places the written word “bus” on the blank button, the button produces a pre-recorded message of “B-U-S, bus”).

Overhead projector:  Luke, a middle school student, expressed extreme interest and motivation to use this teaching device, calling it “the most beautiful T.V. screen I have ever seen.”  Therefore, most academic areas were focused on using the overhead projector in various ways.  Teachers allowed him to do math work on overhead transparencies.  They taught him spelling words via the overhead projector and focused on reading comprehension by having him fill-in-the blank for various questions regarding comprehension of previous read materials.  It was used to focus on mechanics of writing, as well as many other tasks.

Academics: High Tech Tools and Strategies

Video Taping:  Writing skills such as drawing shapes, writing alphabet letters, writing words (names of familiar nouns), story generation, etc. can be taught through video-taping.

Computers:  Jordan (1995) reported that research on the use of computers with students with Autism Spectrum Disorder revealed the following results:

· increase in focused attention

· increase in overall attention span

· increase in in-seat behavior

· increase in fine motor skills

· increase in generalization skills (from computer to related non-computer activities)

· decrease in agitation

· decrease in self-stimulatory behaviors

· decrease in perseverative responses

Many students with ASD are highly interested and motivated by computers.  Therefore, it is critical for computer use to be infused into the student’s daily curriculum and not used only as reinforcement and recreation.  Software is now available for virtually all academic areas as well as all age levels.  It can also provide an appropriate independent leisure time activity for individuals with Autism Spectrum Disorder.

Hilleman (1995) states that computers are motivating to children with Autism Spectrum Disorder.  This is due to their predictability and consistency compared to unpredictable human responses.  They are appealing due to their aspect of being a machine; there are no confusing social messages that can make learning from adults difficult.  If text is spoken, words are repeated with exactly the same wording, speed, and intonation.  Computers put the student in control.  Finally, computers can allow for the student to become independent learners.

Adaptive Hardware:  Some students with Autism Spectrum Disorder might require adapted computer access, that is, access via a different mode than the standard mouse or keyboard. Listed below are devices that can assist students in accessing the computer:

Touch Window:  This touch screen can be easily mounted on the computer monitor with the student simply touching the screen to emulate mouse actions.  Use of a touch screen can assist a child who experiences difficulty understanding the abstract relationship between mouse actions and screen actions.  With a touch screen, the concrete relationship between what the student sees and what the student directly activates is established (Reed, Gierach, Walser,  Sheets, Cumley, Lynch, & Wirkus, 1997).  The Touch Window is available in Macintosh, Apple or Windows platforms from Edmark for approximately $335.00. 
IntelliKeys:  This is a popular alternative keyboard that easily connects to a computer and is available in all platforms (Macintosh, Apple and Windows).  The student simply pushes various locations on an overlay placed in the IntelliKeys to access programs.  Standard overlays for the alphabet, numbers, mouse directions and for use as a single switch hit are included with the IntelliKeys.  However, various overlays can also be created to go with numerous software programs through the purchase and use of additional IntelliTools software programs.  In addition to acting as an alternative keyboard, the IntelliKeys has four switch jacks located on the side of the keyboard so that a single switch or multiple switches can be connected to the computer through the IntelliKeys for individuals to access via a single switch hit.  The IntelliKeys is available from IntelliTools for approximately $350.00.

Big Keys and Big Keys Plus:  An alternative alphabet keyboard that has been specifically designed for young children.  The keys are large (1 inch square) with the various alphabet letters color-coded to help children more readily find specific keys (i.e. vowels in one color, consonants in a different color).  The keyboard is also arranged in ABC order for easy access for younger children.  This keyboard is available from Greystone Digital for approximately $150.00.

Trackballs:  Trackballs come in various sizes and shapes and allow the individual to move the mouse around the screen by rolling a stationary “ball” around with either their fingertips or hand.  Some individuals with Autism Spectrum Disorder can more easily learn to initially understand mouse operations via a trackball, with eventual skill transfer to use of a standard mouse.  Trackballs can be purchased from numerous retailers for varying amounts.

Of the hardware mentioned, the IntelliKeys is perhaps the most versatile.  It can be used by a student who utilizes concrete objects to communicate.  Miniature objects or parts of objects can be attached to an overlay with Velcro so that the student can activate the computer to say a sentence, sing a song, or tell a story, simply by reaching for and touching the object.  It can also be used by a higher functioning student to sequence facts, retell a story, or demonstrate steps of a science experiment. By creating appropriate overlays, the teacher can set up the IntelliKeys so that a student can answer comprehension questions for reading, social studies, health, etc. utilizing whichever visual representation system is appropriate.

Software:  There are numerous software programs available that can focus on a variety of skill areas such as language skills, attending skills, problem solving skills, fine motor skills, academic skills, as well as providing appropriate leisure time activity ideas.  A good article to review is “A Review of Kid’s Software for Children with Autism Spectrum Disorder” (Lehman, 1997). This article lists various software programs for children with Autism Spectrum Disorder per skill area (e.g. language comprehension skills, problem solving skills, etc.).  Again, as autism is a spectrum disorder, the effectiveness and appropriateness of each program will be individual specific: 

Software for Reading:  Picture It (Slater Software) is a software program that allows teachers to quickly add symbols to text.  After typing in the text, the teacher simply selects “Parse the Text” from a pull down menu and picture symbols are quickly added above the printed words.  It is fast and efficient.  However, it uses a unique set of symbols that are different from any other.  So, if a student is already using PCS, it is not a good idea to introduce a completely different set of symbols.

Software for Writing with Pictures:  Some students with ASD read and/or understand pictures and words before they are able to write or spell.  There are two very useful software programs for students whose understanding exceeds their physical ability to write.  Writing with Symbols 2000 (Mayer-Johnson) for Windows and Pix Writer (Slater Software) are two of these.  Writing with Symbols uses the PCS symbols.  Pix Writer uses the Picture It symbols.  Each program provides an array of “buttons” across the bottom of the screen that the teacher can fill with selected symbols and words.  Then using a mouse or mouse emulator, the student can click on the desired symbols/words to create sentences, paragraphs, and stories without the need to spell or write.

Software for Writing with Letters:  Often a student with ASD recognizes letters and words before he or she is ready to learn to keyboard.  An inexpensive software program, Kids Time Deluxe (Great Wave Software) can be especially helpful.  Kids Time Deluxe has an onscreen keyboard, where the letters are displayed across the bottom of the screen.  Using the mouse the student clicks on the letters to spell words and sentences.  This can be very useful at kindergarten, first, and second grade before the child is ready to learn keyboarding.

Software for Math:  There are a number of math programs now available that allow a student to complete math assignments.  These programs can provide a variety of supports if needed.  Access to Math (Don Johnston) and Math Pad (IntelliTools) are two of them that offer many cues and directions for students.

Software in the Content Area Subjects:  There are virtually thousands of software programs now available that can be used to replace or supplement the content being studied in regular education classrooms.  Software that provide a rich visual source of information may be the vehicle by which a student can access the general education curriculum along with his or her non disabled peers.  Examples might include programs from the Edmark Imagination Express Series, which include visual information related to a wide variety of topics including the ocean, rain forest, and pyramids.  Students can use this software to create electronic books and stories, and practice language, writing, and reading skills.

Accessory Equipment:

Digital camera:  A digital camera can be useful to educators and parents in making two-dimensional visual representation systems for students who more readily comprehend pictures from their customary environments.  These pictures can be used as the visual representation system in all of the suggestions included in this Resource Guide. 

Scanner:  A scanner can be used by educators and parents to scan in numerous materials, such as books, CD covers, video covers, etc. to meet the student’s individual needs regarding the various suggestions given in this article.  In some cases a student with ASD can also you this equipment to complete tasks.  Arthur used a scanner in his Work Experience program to scan textbooks for use by others that could not read text, such as individuals with vision impairment or dyslexia.  He scanned the books and then carefully checked them to insure that the computer had accurately translated the text.

Motor

Although many students with ASD have normally developing or even advanced motor skills, there are some individuals who have differences in various aspects of their motor planning and functioning.  In some cases, this is due to the presence of an additional disability such as Cerebral Palsy or Down Syndrome.  Challenges with gross, fine, and/or visual motor skills can make many tasks even more difficult for these individuals.  Accommodations that address these issues must often be made within the environment, as well as within specific tasks.

Motor:  No Tech Tools and Strategies

Modeling by the teacher or peers:  This is especially helpful with new physical education activities or games.  If only verbal directions are given, the student with ASD may miss important steps while trying to process the auditory information or be so distracted by the sound that he misses important directions.

Motor:  Low Tech Tools and Strategies

Boundaries:  Because some individuals with ASD have trouble manipulating large spaces, it may be beneficial to have areas of the classroom or work site clearly designated.  For example, a line may be made on the floor with tape around the teacher’s desk, indicating that space is “off limits.”  Some individuals tend to follow lines or cracks in the walls or on the floor.  Being aware of such environmental cues and using them to best help the individual function independently may provide better understanding of the individual with ASD.  Because of the potential for distraction or disruption by color, the borders should be denoted with neutral colors such as plain masking tape.

Acrylic Easel:  Imitating, following, and tracing can be very difficult for many young children with ASD.  The acrylic easel is designed to address this difficulty.  An adult can put their hand inside the easel and make motions or marks for the child to follow.  Because the easel is transparent, the child can see the movement and the adult can easily monitor the child’s response.

Picture Cards:  Picture cards with the expected sequence of movements or actions can be especially helpful in understanding complex motor activities.

Motor:  Mid Tech Tools and Strategies/High Tech Tools and Strategies

Some students with ASD who have significant physical difficulties may need higher tech tools to function independently within their environment.  It is not the purpose of this Resource Guide to go into devices for individuals with physical disabilities.  Consultation with an occupational and/or physical therapist is recommended for the exploration of alternatives in this area.

However, computers can be used to allow a student to learn and practice concepts even though motor skills or verbal skills are delayed.

Behavior

Although challenging behavior is often a “presenting problem” for students with ASD, it is the focus of this manual to use tools and strategies to prevent challenging behaviors (proactive) rather than to address behavioral interventions (reactive).  Because of the unique features and characteristics of ASD, challenging behaviors can occur.  For example, individuals with ASD frequently have such difficulty understanding oral language that it results in what appears to be non compliance, when it is simply a lack of understanding of the request or command (Fouse & Wheeler, 1997).

Behavior:  No Tech Tools and Strategies

Understanding ASD:  Prior to working with a student with ASD, it is critical to understand the unique features and characteristics associated with this developmental disability in order to comprehend the student’s behavior and learning style.  All staff should have the understanding that the student with ASD has a developmental disability that causes him to respond and behave in a way which is different from other students.  Most important, the behaviors exhibited by the student should not be misinterpreted as purposeful and manipulative behaviors.

Behavior or Sensory Need:  As discussed in the sensory section of this Resource Guide, challenging behaviors are sometimes mistaken for a sensory need.  Discussion with those who work and live with the individual with ASD and trial of a variety of sensory input methods (with the consultation from an occupational therapist) may provide information in this area.

Behavior:  Low Tech Tools and Strategies

Many people who work and live with individuals with ASD are challenged with determining strategies for dealing with inappropriate or even aggressive behavior.  Determination of the cause for the behavior can often result in a suggestion for prevention or reduction of that behavior.  When experimenting with a variety of strategies (e.g. removal from the situation, redirection, prevention by not placing the individual in that situation), it may be helpful to determine if challenging behavior has also increased in the other environments in which this individual lives and works.  

Visual Supports:  The wide variety of schedules and other visual supports discussed previously have often been useful in helping the individual to better understand the expectations upon him or her.  Review receptive and expressive communication for specific ideas to help the student understand and/or communicate about the events and activities that are occurring.  For example, the use of universal “no” reminds the student to stop what he is doing.

Rules/Alternative Behaviors:  Displaying rules in a visual form allows the student to more readily understand exactly what the expectations are for specific activities, tasks, and situations.  These rules also help to identify, in a concrete way, exactly what actions or alternatives are acceptable, which typically results in more consistent behavior (Hodgdon, 1995).  In addition, visual representation of rules and alternative behaviors allows for the student to improve his or her own self-regulation and self-management skills by removing the support often given by an adult in the environment and placing the focus on the visual support strategy.

Class rules or individualized personal rules taped to desk:  These rules should again be represented via a visual representation system that the student can understand (written words, line drawings, etc.).  If the student is engaging in an inappropriate behavior, he or she can be directed to look at a specific rule (e.g. “Read rule number 3.”)

“Good Choices That I Can Make” list:  This visual support strategy assists the individual in understanding and making appropriate choices.  This strategy is especially useful when the student has “broken” rules or engaged in inappropriate behaviors.  This list should be within easy visual access to the student and should initially be referenced by a staff person to teach the student how to utilize this list.  For example, if a student is making inappropriate noises at the beginning of a math assignment, with math typically being a difficult subject for the student an adult can first direct the student to the appropriate rule visually represented on their desk.  This can be done by either pointing to the rule or stating  “Look at rule number ___,” which states, sit quietly and do my work.  The staff person should then reference the individual to his or her “Good Choices That I Can Make” list.  If the student appears to be experiencing difficulty with the assignment and needs to request assistance, the staff member may even initially point out which specific choice the student should make in that circumstance.  This strategy will greatly assist the student with ASD in developing behavioral self-management skills.  The following “Good Choices That I Can Make” list is an example list: 



1.
I can raise my hand to ask questions or get help.



2.
I can ask more questions if I still don’t understand.




3.
If I don’t understand what someone is saying or doing, I 



can ask him or her.









4.
I know that my own words and actions can make people 



feel differently than I do.




5.
I can use “I” messages to tell people how I feel.




(“I feel bad when you tell me it’s inside recess”)





6.
I can write down the problem and then think of 





appropriate things that I could do.



7.
I could use relaxation strategies.




“Take a deep breath, count to 10, breathe out slowly”



8.
I could ask for time-out (break) all by myself.



9.
I can make good choices.
Individual rule/behavior cards:  These visual representation cards can be kept on a metal ring and used when needed either singly or in succession.  Use of the universal “no” should be drawn or superimposed in red on top of the PCS or photo when appropriate to clearly indicate that a specific behavior should not occur.  An example might be PCS laminated on large index cards to communicate the following.  “Look at Mrs. Jones ”  (PCS of eyes); “Sit on chair” (PCS of a individual sitting in a chair); “Shh, be quiet” (PCS of a face with their finger to lips indicating, “Shh.”); “Don’t hit” (universal “no” on top of PCS of a person hitting another person).

Specific Location or Situation rule cards:  This strategy may be used to help the student understand where he or she is going and what is expected in this environment.  An example of this is if the group is going to McDonald's.   A photograph of McDonald's is laminated to an index card.  On the back of the card, specific “rules” for McDonald's are visually represented.

If something is bothering me I can...:  This support strategy visually assists the individual in choosing appropriate alternative behaviors when he or she is experiencing anxiety or stress.  This card can again be taped to the desk with the above heading and the following examples, or placed in a small photo album which contains other visual support strategies such as “morning routine”, “homework checklist”, or others:

· raise my hand for help

· close my eyes and count to 10

take 5 big breaths

ask for a break

Calming Down Activity Board:  Create a picture or word based board with the steps of calming down (e.g. Go to a quiet place; Sit down; Fold hands; Breathe slowly; Count to 10; etc.) (Adams, 1997).

Stimuli Tolerance Activity Board:  If a student needs help tolerating specific events that are challenging, such as the bell ringing to indicate the end of class, a specific activity board can be created.  Adams (1997) suggests a board that shows a picture of the unpleasant stimuli, in this case a bell, followed by the steps to help him or her tolerate it (e.g. think about something pleasant, such as a song he or she likes, then proceed).

Activity Termination Signals:  The visual symbols (“go”, “almost done”, and “stop”) can also be used to prevent escalating behavior due to a student’s lack of understanding of when he or she will be allowed to stop an activity that is challenging or at least not as pleasing as some others.  Data will need to be taken initially to get a general idea of how long a student will continue with a particular task.  For example, a student will attend to a particular task for approximately 45 seconds and then throw the materials aside to indicate that he or she is finished with the task.  To initially teach the significance of the “go”, “almost done”, and “stop” cards, timing is of the essence.  The “go” card is presented at the beginning of the activity, the “almost done” card must be given after approximately 30 seconds (as we already know the student will throw the materials after 45 seconds), and the “stop” card is given at about 40 seconds, with the activity immediately ceasing.  It is critical to initially use the cards to “stop” the activity prior to the student throwing the materials, so that the student realizes the significance of the cards in relaying the messages of being “almost done” and “stopping.” It is important to note that the “almost done” card is always given to student within a short time frame of giving them the “stop” card.  Consistency is important in using these cards to avoid negative behavior.

Behavior:  Mid Tech Tools and Strategies

Time Timer:  A Time Timer or other visual timer may be used to let the student know how much time is remaining.  This is especially helpful if the student does not like the task very well or is eager for the next task.  

WatchMinder:  This special wristwatch is a reminder device to help in a variety of ways.  It has a silent vibrator alarm system (similar to that of a common pager), an eight character display for messages, 16 daily alarm settings, as well as training and reminder modes.  It can be pre set with specific behavioral reminders for certain activities or times of day when the student typically has difficulties.  The entire day can be programmed with numerous messages displayed at the appropriate times.

Audio taping:  Audio taping can be used to focus on a number of communication skills to draw the student’s attention to inappropriate communicative behaviors (e.g. interrupting, perseverative speech, incessant question asking, topic maintenance, etc.) as well as to develop self-awareness and self-regulation of appropriate communicative interactions.

Behavior:  High Tech Tools and Strategies

Computer:  KidTools (Fitzgerald & Semrau, 2000) is a software tool that students can use to create their own self-management materials.  When students create their own behavior plans, they take responsibility and build internal controls for behavior.  For the student who is capable of doing this, something such as KidTools can be a valuable tool.

The use of the computer with a variety of fun games can be a reinforcing activity as well as a calming choice.  The specific software will need to be selected for the individual student.

Social Interaction

Social Interaction:  No Tech Tools and Strategies

Specific opportunities to practice social interaction skills need to be scheduled during low stress times of the student’s day and in environments that are neutral or calming.

Social Interaction:  Low Tech Tools and Strategies

As the student with Autism Spectrum Disorder will need to be directly taught various social skills in one-to-one and/or small group setting, various low tech strategies can be used to focus on increasing this skill area.  In addition, social skills training will need to address the student’s possible difficulty in generalizing this information to other social contexts, which can also be accommodated through appropriate low tech support strategies. 

Social Stories:  Use of Social Stories  (Gray, 1993) provide the student with visual information/strategies to use that will improve his understanding of various social situations and teach specific behaviors to use when he is interacting with others.  Social Stories are written in first person and are individually written for each student for the social situations that are difficult for that individual (e.g. staying in assigned seat on the bus, waiting in line). The Social Story should be visually represented in a mode which the student can most readily understand (e.g. written words, line drawings and written words, photos and written words).  The repetitious “reading” of the Social Story, at times when the individual is not engaged in the challenging social situation is what leads to the success of this strategy.  We suggest two 3-ring binders of identical Social Stories, kept in page protectors for both at home and school, for the student to read at his or her leisure.  This has been proven to be a very successful strategy for many students in learning to recognize, interpret and respond appropriately in a variety of social situations.  

Social Scripts:  Although similar to Social Stories, Social Scripts involve the development of an actual script for a specific social situation.  The Social Script is individualized and is dependent upon the specific social situation(s) with which the student is struggling.  For example, Joey has difficulty asking peers if he can join in their “ball-tag” game at recess. He typically runs in the midst of the game, takes the ball and then runs away.  The script would read:  “Joey:  ‘Hi guys. Can I play ‘ball-tag’ with you?’ Other boys:  ‘Yeah, Joey, but you will have to wait over there until it’s your turn to throw the ball.’  Joey:  ‘O.K. I’ll wait until you tell me it’s my turn.’”.  Use of Social Scripts can also assist in role playing these various social situations with peers.  Puppets and other methods can also be utilized.  Social Scripts can also be used to visually, and thus clearly, indicate what went “wrong” in a social situation.

Comic Strip Conversations:  These are used to visually clarify communicative social interactions and emotional relations through the use of simple drawings.   Comic Strip Conversations are used to visually “work through” a problem situation and to identify solutions (Gray, 1994).

Turn-taking cards:  These cards are useful for visually representing and marking whose turn it is.  Typically, these cards utilize a visual representation mode (PCS, object, written word, etc.) familiar to the student and thus, are a very effective means to teach this social skills concept.

“Wait” cards:  This tool helps to visually represent the abstract concept of “WAIT” with a large orange colored oval card printed with the word “wait”.  These cards can be used at any time to represent the abstract concept of “waiting” (e.g. place the “wait” card on the computer monitor while waiting for the computer or a program to boot up; have the individual hold the “wait” card while waiting in line.)

“Help” cards:  These tools aid in teaching the individual the abstract concept of raising his or her hand to indicate that help is needed.  A “I need help” visual representation (PCS, photograph, written word - taped to a craft stick or object) is used for the student to raise up in the air to indicate that he or she needs help.  The item that he or she raises in the air can gradually be eliminated until the individual is readily raising only his or her hand to seek assistance.

“Waiting hands” card:  An outline of a person’s open hands on colored paper is used as a guideline as to where the individual should place his or her hands while waiting -- either for his or her turn, a chance to perform an action, or other activity.

Social “rule” cards:  These can be taped to the student’s desk in the classroom (e.g. “I will raise my hand and wait for the teacher to call on me”).  For various environments other than just the classroom, one “rule” card per environment can be developed.  It can be written on index cards and laminated and then given to the student to carry along as a visual reminder of the social “rules” for that particular context.  For example, social rules for the library might include:  “I will sit at a table with at least one other student.”  “I will discuss my book with one other student.”  “I will discuss one other student’s book.”

Social Interaction:  Mid Tech Tools and Strategies

 Some of the items previously mentioned can be used very successfully to teach social skills.

BIGmack:  This piece of equipment is a great motivational device to focus on turn-taking activities.  Countless turn-taking activities can be created and incorporated into every aspect of the school day.  Opportunities during “circle time” include:  taking turns pushing the BIGmack button to respond to prerecorded calendar routines, songs and books (repetitive lines work great), “turn the page” during large group reading, and “my turn” as a visual/physical marker during focus on specific turn-taking tasks, and others.

Other 4-8 Message VOCAs:  Other voice output communication aids/devices which offer four to eight or more messages as mentioned in Expressive Communication, may be used to sequence the social script or social story for repeated review and practice.

Audio taping:  Any type of social interaction, both appropriate and inappropriate, can be taped and then replayed as a teaching method to assist the individual in identifying and discussing social communicative behavior.  Examples include interrupting, asking for assistance, drawing attention, initiating varied topics, maintaining topics initiated by others, etc.  Focus on various nonverbal social communication skills can be addressed through the use of audio taping such as awareness and use of appropriate volume or emotional tone of voice. If needed, visual supports can be created to utilize along with the audio tape to help the student understand what happened and what could be done to make the situation go more smoothly in the future.

Language Master:  For an individual who is able to imitate, the Language Master could be used as an imitative model for the individual to use to engage in a social interaction.  For example, at the end of a student’s activity schedule book is a Language Master card with a picture of bubbles and the written words  “I want bubbles.”  The student then places the card in the Language Master to hear it and then takes the card and gives it to someone while repeating the utterance.

Social Interaction:  High Tech Tools and Strategies

Video taping:  A variety of social situations can be video-taped and replayed to teach identification of appropriate/inappropriate social behaviors, as well as emulation of appropriate social behaviors in various social contexts.  Videotaped segments of any area in which the individual is experiencing difficulty can be viewed (e.g. interrupting others, asking for assistance, drawing attention to communicative utterances, initiating varied topics, maintaining topics initiated by others, perseverant utterances or question asking, etc.).  Non-verbal social communication skills can be effectively taught through video taping (e.g. tone of voice, facial expressions, body postures/language, gestures, personal space, vocal volume, etc.).  In addition, how to appropriately engage and/or interact in various social contexts such as recess, lunch, music class, McDonald's, church, etc. can be taught via videotaping.  Facial expressions showing various emotional states can also be videotaped to teach identification of various emotions/feelings.

Computer:  The computer can be used to review appropriate social behaviors in much the same way that the Social Stories, Social Scripts, and audio and video taping used.  The specific script can be presented in pictures or line drawings with printed words.  Then the student can use the mouse (or adapted input such as the IntelliKeys) to place the pictures in the correct sequence.  The computer can be set to speak the words or the student can read them. 

Transition

Transition:  No Tech Tools and Strategies

The opportunity to practice the steps of the transition with a partner at low stress, quiet times can be very helpful.  For instance, if changing classes is so hectic that a new high school student loses his or her way, practicing the route while others are in class can help prepare the student for the actual transition.  Arranging it so that he or she is near the end of the route and can see his destination before other students fill the hall can be the next step.  Every few days, as he gets more familiar with the route, he or she can start a few seconds later.

Transition:  Low Tech Tools and Strategies
There are a variety of low tech tools and strategies that can be used to assist a student with transitions.  Many of these were already described in Receptive Communication.  The single most important tool for transition is the daily visual schedule.

Activity Termination Signals:  The use of Green-Yellow-Red cards (as described in Receptive Language and Behavior) can be helpful in letting the student know that an activity that he likes, such as recess, or choice time, is coming to an end.  Hand the student the green card at the beginning, yellow when there are only a few minutes remaining, and red when it is time to stop.  It can also be used for a group by substituting colored cups instead of cards.  The green cup may be set on top of the computer or table at the beginning in an activity.  The yellow cup is put over it as the end nears (when one to two minutes remain), and the red cup is placed on top of yellow, when the time is up. 

Object Cues:  For some individuals with ASD, it may be helpful for them to carry or be given an object that will signal the movement to a new activity.  This signal may be any object that will cue the user to go to check his or her schedule to see what activity is going to occur next. Auditory or visual cues may also be helpful such as a small bell jingling, turning off and on lights, and playing music to signal an upcoming activity.

Mini-schedules:  Mini-schedules include the individual steps of a specific activity.  A mini schedule can be created to map out the specific steps of a transition. They are described more fully in Receptive Communication.  For example, Lori had the habit of sitting on the floor under a table at the back of the room each time she returned from recess, lunch, or other activities outside of the classroom.  A mini schedule was developed with the following steps: 

1. Walk quickly to the classroom.

2. Sit in your desk chair.

3. Look at the paper on your desk for your first activity.

4. Wait for your teacher to give more instruction.

As long as there was a paper on her desk, Lori was able to complete the steps.  For the student who needs pictures of the locations involved in the transition, try the I-zone Instant Pocket Camera by Polaroid (www.izone.polaroid.com).  It produces small photographs that are 1” x 

1 1/2” and have an adhesive backing.

Universal “No” Symbols:  This is a powerful visual reminder of things that will not occur today.  It is described fully under Receptive Communication.

Lightening Bolt/Change symbol:  This is used to indicate a new or unusual event.  It is described under Receptive Communication.

Go! Board:  This picture schedule system from Enabling Devices is quick and easy to use.   Each picture or symbol is placed in an icon holder on the Go! Board.  After the activity is completed, it is removed and placed in the box at the bottom of the board.

Transition:  Mid Tech Tools and Strategies

Transitions may also be eased through the use of voice output communication aids.  Users may benefit from having an auditory as well as a visual cue of what is going to happen next during the day.  A vision of increasing independence should always be the impetus for making more seamless transitions between activities.

Timers:  Use of a timer (e.g. an egg timer, kitchen timer, or specially designed visual timer such as the Time Timer) can provide assistance to many students with Autism Spectrum Disorder in providing much needed time constraints and structure for completing tasks. When given an unlimited amount of time, these students typically take an extended amount of time for task completion.  However, caution should be taken in the use of a timer in that some individuals have become highly interested (distracted) in the amount of time that is ticking away on the timer, and thus become less attentive to completing the task.

WatchMinder:  The WatchMinder which was described in the section on Behavior, can be a useful tool for transitions as it will display up to 16 steps of a sequence.
Transition:  High Tech Tools and Strategies

Videotaping:  Videotapes can be made of the steps of the transition.  This allows the student to watch it many times if needed or desired.

CONCLUSION

It is interesting to note that the majority of strategies listed in this Resource Guide fall under the category of “low” technology and should therefore be easily accessible to all at a relatively low cost.  It is important to consider that all of these suggestions, from “low” tech to “high” tech should always be individualized to meet the unique needs of any student with Autism Spectrum Disorder.  Most importantly, use of these various supports will greatly increase the individual’s independent functioning skills by decreasing the amount of direct support needed from another person.
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Resources

AbleNet, Inc. 1081 Tenth Ave. SE, Minneapolis, MN 55414-1312. 


1-800-322-0956, www.ablenetinc.com.  (BIGmack, Step-by-Step)

Advanced Multimedia Devices, Inc. 31 Watermill Ln., Great Neck, NY 11021.

1-800-353-2634, www.amdi.net  (Source for Tech Four, Tech Speak and Tech TALK)

Autism Resource Network.  904 Mainstreet #100, Hopkins, MN 55343. 

(952) 988-0088.  (source for Time Timer)

Beacon Ridge 20951 Baker Road, Gays Mills, WI 54631.  1-800-737-8029. 

www.beacon-ridge.com.  (MemoBoard & ChalkBoard contact paper, Skishie)

Riverdeep, Redmond, WA.  1-800-426-0856.  www.riverdeep.com.  (software)

EIKI International, Inc.  26794 Vista Terrace Dr., Lake Forest, CA 92630. 

(714) 457-0200.  (Source for Language Master)

Enabling Devices.  385 Warburton Ave., Hasting-on-Hudson, NY 10706. 

1-800-832-8697.  www.enablingdevices.com.  (Cheap Talk, Go! Board)

Frame Technologies.  W681 Pearl St., Oneida, WI 54155. 

(920) 869-2979.  www.frame-tech.com.  (Voice in a Box and Talk Pad). 

Greystone Digital, Hunstville, NC, 1-800-249-5397.  www.bigkeys.com. 

Intellitools, Inc.  1720 Corporate Cir., Petaluma, CA 94954. 


1-800-899-6687.  www.intellitools.com.  (IntelliKeys, IntelliPics, IntelliTalk). 

Lee Products.  1-800-989-3544.  (source for Highlighter tape, no phone retail, but will tell

 you the retailer nearest you.)

Mayer-Johnson, Inc.  P.O. Box 1579, Solana Beach, CA 92075-7579.

www.mayer-johnson.com.  (BoardMaker, PCS, Writing with Symbols 2000)

Picture This - Pro, Silver Lining Multimedia, Inc.  www.silverliningmm.com.
Slater Software.  351 Badger Land, Guffey, CO 80820 

www.slatersoftware.com.  (Picture It and PixWriter)

WatchMinder.  PMB #278, 5405 Alton Pkwy #5A, Irvine, CA 92604-3718. 

1-800-961-0023.  www.watchminder.com. 
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