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Chapter 1
An Introduction

Teresa A. Cardon

The prevalence rates of autism spectrum disorder (ASD) have increased rapidly
over the past 20 years with 1 in 68 children currently being diagnosed (CDC 2014).
As more and more children have been diagnosed with the disorder, the search to
find a cause has intensified and researchers have continued to uncover more and
more indicators (e.g., Gardener et al. 2011; Rosenberg et al. 2009; National Autism
Center 2009). Due to this increase, the search for appropriate and effective inter-
ventions has become a priority (e.g., Ayres and Langone 2005; Koegel and Koegel
2006). Interestingly, as the autism rates have been escalating, a surge in technology
has been taking place.

Twenty years ago, there were no smartphones or tablet computers and laptops
were not as everyday as were desktop computers. Access to the Internet was not
commonplace, and wireless components were few and far between. Fast-forward to
2014, and it is not uncommon for single households to own multiple devices, and
smartphone use has surpassed that of personal computers (O’Toole 2014). But how
has this surge in technology affected the intervention aspects of people impacted by
ASD?

Historically, technology has been used to support individuals diagnosed with
ASD in a variety of ways. For example, speech output devices have provided
augmented communication for individuals who were unable to verbally express
themselves (Beukelman and Mirenda 1992). Computers have acted as educational
aids to assist children with reading, writing, and instruction (e.g., Heimann et al.
1995; Higgins and Boone 1996). And, video cameras have been used since the turn
of the century to record and provide video models of important skills that children
with autism needed to learn (Charlop-Chirsty et al. 2000).

With the influx of technology, particularly with regard to smartphones, tablets,
and wireless capabilities, the use of technology to support intervention for indi-
viduals with autism has shifted. The purpose of this book is to provide insight into
how technology has advanced and to specifically address practical ways that the
reader can use technology, both hardware and software, with the individuals they
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serve. The most up-to-date research will be presented to help readers identify best
practice approaches. Our goal is to present new ideas and strategies that will
improve the lives of individuals with autism through the use of technology.
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Chapter 2

AAC for Individuals with Autism
Spectrum Disorder: Assessment
and Establishing Treatment Goals

Georgina T.F. Lynch

Introduction

An area of great interest to clinicians, holding promise with current technology to
support the individual with autism spectrum disorder (ASD), is that of augmentative
and alternative communication (AAC) as part of a comprehensive intensive treat-
ment approach to address communication needs. Although great strides have been
made in the area of technology to support the use of AAC with individuals with
communication disorders, the use of AAC with the ASD population is often the
least understood by the practicing clinician in terms of efficacy and how to establish
a foundation for developing an effective language and communication system that
sustains over time. Due to the many behavioral challenges found with ASD, basic
pre-linguistic behaviors necessary to benefit from AAC are often overlooked in the
early stages of assessment and treatment, and the advanced AAC systems put into
place frequently become abandoned due to the lack of engagement with the tech-
nology on the part of the individual with ASD, resulting in minimal improvements
in functional communication. Despite the challenges that exist when introducing
AAC to children or adults with ASD, establishing a foundation for where to begin,
promoting successful engagement with the device as a communication tool, and
developing a true language system for the child are all attainable goals if com-
prehensive evaluation of behavior and language are completed prior to the intro-
duction of any AAC device. The remainder of this chapter will focus on evaluation
and development of language and communication skills necessary to support the
introduction of AAC, emphasizing the introduction of technology to young children
with a diagnosis of ASD, although a similar approach can be taken with older
adolescents and young adults as well. Given what is known about the plasticity of
the brain early in development (Dawson 2008; Helt et al. 2008), and given current
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outcome data related to intensive early intervention with a focus on the functional
analysis of behavior and language development (Dawson et al. 2010; National
Autism Center 2015), the information presented hereafter related to assessment and
establishing treatment goals will be provided using the lens of early intervention to
support optimal response to the introduction of AAC. The reader must bear in mind
that principles for applying the use of AAC to individuals with autism do not
change due to an individual’s age, but are best applied early on in development, so
as to capitalize on the development of a true language system by targeting key
characteristics of behavior and communication that result from neurologic deficits
known to be present in the ASD brain. Such deficits may include difficulty with
motor planning and coordination of oral musculature to produce oral speech, dif-
ficulty with auditory comprehension of language, slow processing of synaptic
activity between brain regions resulting in delayed responding or complete lack of
response, and difficulty with inhibition of impulsive behavior due to differences in
amygdala response and frontal lobe activity (Amaral et al. 2008). It is important to
consider these behaviors in the context of implementing AAC in order to increase
the response to intervention by merging behavioral intervention with cognitive and
language intervention that supports increasing synaptic pathways that facilitate
expressive language and potentially, verbal speech production.

Given the heterogeneity of the ASD presenting phenotype, this chapter will
examine current technology regarding options available for low-level basic com-
munication needs and explore high-tech options available to address early literacy
and social/pragmatic needs for individuals diagnosed with ASD with less impacted
language skills, but for whom social pragmatic deficits pose difficulty in more
advanced use and understanding of abstract language and socially appropriate
behaviors. Recent changes to the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition-DSM-5 (American Psychiatric Association 2013), identify
individuals with ASD in terms of the level of support needed in an attempt to
subtype varying degrees of severity of ASD. As the individual with ASD develops
skills, the diagnosis may remain, but the level of support may change over time. An
interpretation of “Level of Support” as described under the Autism diagnostic
criteria in the DSM-5 may be interpreted by what supports may be needed in the
form of physical assistance, medications, and potential AAC, among other inter-
ventions. Just as the range of behaviors and needs are varied with the diagnosis of
ASD, so are the AAC options to support language and communication, regardless
of level of severity on the spectrum.

AAC: Defining AAC: Implications for the Application
of AAC to the ASD Population

To fully understand the various types of AAC available and what type of tech-
nology may best support the individual with autism, background knowledge about
types of AAC and frequently used terminology is helpful in determining the options
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that may be available, and those options most likely to offer success in terms of
their use with ASD. The American Speech-Language Hearing Association (2014)
defines AAC as including “...all forms of communication (other than oral speech)
that are used to express thoughts, needs, wants, and ideas. We all use AAC when
we make facial expressions or gestures, use symbols or pictures, or write.” Implied
within this definition is the use of conventional forms of communication and
abstract language, which poses the greatest challenge to the child with ASD. Given
the complexity of the needs and behavioral challenges, when considering the use of
AAC with the autism population, the process for assessment should include an
inter-professional team with specialized knowledge and skills related to AAC. To
offer full potential for successful introduction to AAC technology, in addition to
experience with AAC, each member of the team should also hold some degree of
expertise in treating individuals with autism, as the unique nature of the associated
behaviors requires an understanding of how to address challenging behavior, typ-
ical patterns of difficulty related to learning verbal speech and language, and how to
incorporate AAC intervention within the broader behavioral program that addresses
other developmental domains such as adaptive skills, cognitive skills, and social
interaction and play. Effective treatment for speech and language intervention when
paired with AAC requires ongoing continuing education and clinical training in
terms of knowledge and application of skills that include the use of evidence-based
practices (American Speech-Language Hearing Association 2004). Typically, an
AAC team serving individuals with ASD includes the clinical psychologist or
school-psychologist, the speech-language pathologist, the certified behavior ana-
lyst, the occupational therapist, the parent or caregiver, and other special education
educators and personnel interacting daily with the child. The speech-language
pathologist often will guide development of the treatment goals, given the expertise
in the area of language development. Collaboration and consultation among team
members is essential to achieve goals related to communication. The complexity of
the AAC intervention program is as unique and varied as the individuals identified
with ASD and should adapt and change as the individual’s needs and skills change.
Therefore, collaboration and ongoing dynamic assessment throughout the AAC
intervention program is necessary. A foundation of understanding among team
members regarding AAC options, AAC terminology, and the current research
related to AAC and autism is helpful as teams embark on this aspect of the indi-
vidual’s treatment program.

Types of AAC: Unaided and Aided

There are two primary forms of AAC used with individuals with communication
disorders: unaided and aided AAC. Whereas aided AAC requires the use of
adaptive equipment and tools, unaided AAC does not require additional equipment
to support the alternative communication use in the absence of verbal speech. The
individual uses his or her body to convey messages, ideas, and needs, and this form
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of AAC may include sign and gestures. The most commonly used form of unaided
alternative communication includes the use of sign language. Although universally
accepted as an effective communication tool for the deaf population with an
established language system, the use of sign language tends to be less effective in
building language for individuals with ASD due to inherent challenges with imi-
tation, difficulty with initiation of communication, and the lack of understanding of
sign by the communication partners encountered throughout one’s day (Frost and
Bondy 2002; National Autism Center 2015). Quite often in cases of ASD, the
speech-language pathologist may introduce AAC by supplementing it with the use
of simple signs to convey messages to the individual paired with behavioral
intervention, such as presenting the signs for “Stop,” “More,” “Help,” and “All
done.” However, it is important to note that the use of these functional signs would
mostly be considered unaided AAC in the form of gesture, as opposed to sign
language, because these signs are often taught as a way of providing visual support
for communication attempts and comprehension of early language forms. The signs
are not used to build an expressive language system. Given that the visual modality
is often an area of strength for the child with ASD, these simple gestures may be
used with repetition when paired with verbal reinforcement to help the child with
ASD begin to associate the sound of words with meaning. Therefore, simple signs
may be used to supplement initial stages of teaching related to imitation and
understanding of abstract language concepts. The emphasis on the gestural aspect
of these signs, paired with behavioral reinforcement and verbal speech models are
the key components supporting those very early stages of communicative interac-
tions for the individual with ASD and do not support the development of a
long-term signing vocabulary or sign language system. The use of unaided AAC in
the form of sign language is of little support to the individual with ASD because
children with ASD do not follow a typical trajectory for language and cognitive
development, which relies heavily on established pre-linguistic behaviors such as
imitation, pointing, joint attention, initiating communication with caregivers, and
understanding cause and effect (Kaderavek 2011). These challenges related to the
use of pre-linguistic behaviors are often accompanied by extreme difficulty
expressing wants and needs, resulting in the use of unconventional forms of
communication to get needs met, such as screaming, lying on the floor, hitting
others, or grabbing objects. Since the child with ASD typically may not possess
imitation skills, gestural skills, or a functional emerging language system in the
absence of verbal speech, as opposed to infants and toddlers with delayed
expressive language, or as with children who are deaf or hard of hearing, when an
adult signs to the child with ASD, there is little generalization toward language use.

The most effective form of AAC for children with ASD is the use of aided AAC,
relying on visual support in the form of objects, pictures, and video. Based on a
review of 389 studies regarding treatment efficacy, the National Standards Report
(National Autism Center 2015), considered among ASD research scientists and
specialists to be the guiding document for the use of evidence-based practices,
identified the use of AAC as an “emerging” treatment, considered to hold positive
outcomes for children of all ages and levels of severity on the spectrum. Further
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research regarding specific components that support the effectiveness of AAC
intervention with the ASD population is still needed to fully understand the critical
elements of its use with language intervention impacting long-term outcomes. The
current body of the research literature related to AAC and autism is limited in its
generalization due to the small samples sizes and the heterogeneity of the samples.
However, when paired with intensive interventions utilizing principles of applied
behavior analysis, results have been replicated indicating AAC as an intervention
holding promise in promoting an increase in expressive language and functional
communication (Dawson et al. 2010; National Autism Center 2015).

It is widely understood by clinicians who work with individuals with ASD that
often there is a need to provide visual support to improve the child’s response to
intervention, and that most effective intervention programs include some form of
explicit visual teaching (Mesibov et al. 2004; National Research Council 2001;
Dawson and Osterling 1997). However, of recent interest in the literature, is what
individuals with ASD pay attention to in terms of visual processing, as a way of
understanding how best to use AAC. The use of eye-tracking technology is
improving our understanding of this aspect of behavior that has a direct impact on
outcomes related to AAC intervention (Gillespie-Smith and Fletcher-Watson 2014).
In a study by Hernandez et al. (2009), significant differences in visual attending and
eye gaze were found in individuals with ASD when compared to controls, with the
ASD group demonstrating a lack of visual attention to faces in comparison with
objects, reduced fixation toward the eyes, and an increase in observation toward the
mouth when viewing human faces. These findings have been replicated (Pelphrey
et al. 2002; Riby and Hancock 2009) and offer support for translating this research
into the use of AAC, given the heavy reliance on the visual system to benefit from
this technology. As children with ASD are acquiring language, often there exists
sensory overload in terms of noise, touch, and scent, which impact their ability to
process incoming verbal information. fMRI research in the area of audio—visual
integration in the ASD brain indicates difficulty with unimodal stimuli, but an
increase in cortical activation and connection when individuals with ASD are
trained to listen and watch at the same time, thus providing the basis for using
visual support in teaching language-based concepts and verbal speech (Williams
et al. 2004). Capitalizing on the use of visual support with aided AAC helps the
individual with autism increase focus and attention to visual stimuli that may be
paired with verbal input to increase the association between abstract language and
verbal speech. The additional benefit of aided AAC is that visual stimuli can be
adapted to meet the needs of the individual in terms of presentation, such as the use
of black and white symbols, line drawings, photos, and even objects if needed.

Aided AAC is frequently the first line of intervention early on as speech-
language pathologists’ work with children with ASD because of its emphasis on
visual support. Whereas it is necessary to determine where to start with AAC and
where to go with it in terms of language development, as AAC is implemented with
the child with autism, verbal speech may begin to emerge when intervention is
paired with some form of visual support. Mirenda et al. (2013) analyzed treatment
outcomes for a cohort of 191 Canadian children diagnosed with ASD who had
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received intensive early intervention and AAC support, which yielded interesting
results regarding the attainment of verbal speech by six years of age. 38.2 % of the
children had a baseline vocabulary of 5 words or fewer at the time of initial
diagnosis and represented only 10.5 % of children remaining in need of AAC at six
years of age. 31.4 % of the children had single words and no phrases and comprised
14.1 % of the low-verbal group at six years of age. These changes represented a
collective reduction from 69.4 to 24.6 % of children in need of AAC support,
indicating a trend toward acquisition of verbal speech when intensive early inter-
vention had been provided, commensurate with current findings related to early
intervention treatment outcomes for programs emphasizing language and behav-
ioral intervention (Dawson et al. 2010). Thus, the AAC may serve as an initial
catalyst to teach the abstract language and may be faded out in the intervention
process as verbal speech is acquired and an emerging language system is devel-
oped. In other cases, the AAC will become a lifelong need, specifically when there
is comorbid apraxia of speech or other difficulty with motor planning for speech
production, and cognitive deficits. In the former case, consideration for AAC use as
an advanced language system including the development of literacy will need to be
addressed early in the establishment of treatment goals.

Introduction of AAC: Transitioning
from Low- to High-Tech AAC Options

Most clinicians working with individuals with ASD can identify a family or two for
whom they recall the parent holding the perception that the promise of an iPAD©
might be the “window to their child’s voice” and the hope of “opening the door for
communication.” Often it may have been perceived that if only they had this
high-tech device, everything else would fall into place on its own. Unfortunately,
whether it is an iPADO, a Vanguard©, or a GoTalk20©, if assessment is not
thorough relative to the pre-linguistic behaviors and unconventional forms of
communication currently observed, the outcomes for functional communication
and/or verbal speech based on the use of these advanced or high-tech options may
be limited. When a thorough, comprehensive evaluation regarding essential
pre-linguistic skills is completed, the AAC technology truly does open a whole new
world to the child. As assessment is discussed, the reader will have a more thorough
understanding of decision-making relative to the use of high-tech AAC options,
well beyond knowledge of brands or commonly recognized devices. It is important
to establish some preliminary observations relative to the use of AAC in order to
establish treatment goals and to determine the capabilities of the child to grow with
a device, as well as to match the capabilities of the device over the long term to
support the child’s needs.

Given this path of dynamic assessment as a process toward developing func-
tional AAC use, often it is best to initially consider some low-tech options as a way
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of measuring the potential for success, in order to put into place some immediate
visual support to address behavior and to begin the early intensive teaching process.
Low-tech options include the use of picture boards, “Big Mac” buttons that initiate
a question or comment, and the use of the Picture Exchange Communication
System (PECS, Frost and Bondy 2002). All of these systems are effective for
establishing some initial communication and for completing informal observations
during evaluation of pre-linguistic communication skills such as demonstration of
cause and effect, imitation, joint attention, visual discrimination, and initiations.
Low-tech options fail children with ASD when a team has recommended its use and
then did not follow through to advance the child beyond these simple forms of
communication fairly early on in the treatment program. A plateau will occur and
the child will not use the emerging language skills if the AAC does not advance and
adapt. When used as part of the initial assessment process and during the early
stages of intervention to teach basic skills, low-tech options can be quite productive
to establish basic communicative behaviors without the distraction of high-tech
devices that often create more intrigue for the child in terms of visual display, noise,
and light, resulting in counterproductive behaviors. Although highly motivating to
the child with ASD in terms of engagement with these high-tech devices, when
introduced too early without establishing the aforementioned basic communicative
behaviors, the use of AAC sometimes becomes a behavioral intervention challenge
more than a language system intervention. Thus, it behooves the conscientious
clinician to begin with low-tech AAC in order to establish baseline behaviors
related to functional communication, and then gradually transition to high-tech
options as these skills emerge. This approach often does not take much time at all
and can be accomplished over a series of 8-10 sessions or a few weeks, if paired
with intensive behavioral support.

Before examining the assessment process in more detail, in order to make these
difficult decisions regarding device choice, one must have an understanding of the
types of technology options available on various devices. Given how much has
changed over the past decade or so in terms of the technology, a number of
speech-language pathologists and behavior interventionists have chosen to spe-
cialize in the area of AAC in order to stay abreast of current technology. The
twenty-first century has seen exponential growth in technology options available for
AAC ranging from traditional dedicated speech generating devices to the recent
cost effective application options available on most operating system platforms
which are easily accessible to the general public. Given this technological world we
now live in, it is quite common for typically developing children and adolescents in
public school settings to be familiar with AAC devices and see their peers using
these devices, in comparison with the use of AAC prior to 2000. Therefore, the use
of AAC devices within the common population is increasing and widely accepted
among society, much like the use of sign language. Just as with other forms of
technology, the development of innovative AAC technology options for individuals
with communication needs has emerged as an area of economic growth, while also
improving quality of life and independence for people with a variety of commu-
nication disorders.
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Types of High-Tech AAC Options

The following types of options are available on most high-tech devices and are
commonly used terms to describe the capability of AAC systems: fixed display,
dynamic display, visual scene display (VSD), and speech generating device (SGD).
In a fixed display option, symbols and messages remain static on the screen after a
symbol is selected, therefore nothing changes and images are always present in the
same position, regardless of whether a symbol is chosen or not. The use of a fixed
display is helpful early in the process of teaching AAC use, especially with children
with ASD, because it offers preliminary practice with cause and effect and visual
discrimination. The fixed display allows for ease of self-correction for mis-hits, and
is fairly easy to use because there are limited navigation challenges, as there are
with devices that use dynamic displays. In addition, predictability and routine are
intricately connected to the use of the fixed display, as all symbols are always found
in exactly the same place; the predictability can be very helpful for the individual
with ASD struggling with emotional regulation, because less cognitive demand is
placed on expressing wants and needs in the moment when trying to communicate.

By contrast, the dynamic display option offers a great amount of flexibility in
terms of access to vocabulary and conceptualization of the vocabulary and tends to
offer a more advanced language system feature for developing stronger semantic
skills and syntax variability, both skills necessary for developing advanced lan-
guage and literacy. A dynamic display option changes the screen display once a
symbol is selected. For example, by selecting a symbol that looks like an apple, the
screen may then open to a new screen with a variety of food options. Therefore, the
symbol for apple becomes representative for the category of “foods.” One can see
how quickly the cognitive demands change from the fixed display option to the
dynamic display option. The person using AAC with the dynamic display option
and the example above now must have an understanding of categories, multiple
steps related to cause and effect, and reasoning skills to begin to put ideas together,
in comparison with the more simplistic process of selecting a picture that holds a
one-to-one correspondence with the object or concept, as with the fixed display
option. Dynamic displays offer much more in terms of options for the device to
evolve as the child’s language development evolves, and therefore they are often
used with children for whom there is higher receptive language ability and a need
for more complex language use.

Whereas both the fixed display and dynamic display options focus on the use of
symbol cells (boxes on the screen with a symbol embedded within each box), which
are selected to communicate, VSD options embed pictures of desired objects, needs,
and ideas, within visual context. The message is conveyed by selecting an image
from a visual scene depicting a picture that includes the communication “symbol”
or image, within a scene holding some relevant meaning or context for its use. For
example, instead of selecting an icon for “food” such as an apple icon, a bowl of
fruit on the table in a picture scene of a kitchen becomes the symbol to select
communication messages about food, specifically fruits and vegetables. Emerging
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studies in the area of autism research have focused on the use of VSDs and visual
processing (Wilkinson et al. 2012). Of critical importance to access the available
AAC technology options is the consideration of eye-tracking data cited in studies of
ASD to measure attention to the visual stimuli and selection of symbols for com-
munication. In a study analyzing gaze fixation, Wilkinson and Light (2014) found
that school-age children with ASD paid visual attention to faces of people
embedded within picture scenes, even in the presence of other distracting objects,
supporting the use of VSDs with the ASD population. Given the characteristic
challenges with eye contact, and a preference of individuals with autism to attend to
objects more than faces (Hadjikhani et al. 2004), the focus on objects within an
environment that are contextually rich and include “hot spots,” or specific areas of
the picture, lends itself very well to supporting the individual with ASD in
acquiring language. VSDs tend to be more concrete than isolated symbolic icons
and provide a context for using and understanding the language associated with the
vocabulary incorporated into the scene (Beukelman and Mirenda 2013). The use of
VSDs offers a new format for using AAC with the ASD population and addresses
some of the challenges related to the generalization of communication skills to other
contexts, since the vocabulary is used within the specific context or setting it would
be anticipated to most often be needed.

Regardless of whether or not a fixed display, dynamic display, or VSD option is
selected, all of these options can be found in a SGD. The SGD provides voice
output as the child selects the picture or symbol to communicate. SGDs provide a
verbal model for the individual, reinforcing the use of the word with the symbol as
the child uses the SGD to communicate wants and needs. In addition, because the
device “speaks” for the child, there is no need for the communication partner to
understand a different language system, and the child begins to be reinforced for
communication attempts that follow the typical grammatical pattern for using oral
language. SGDs are also available in the form of applications on mobile and tablet
devices and are therefore cost-effective options for meeting basic communication
needs out in the community and in the home with familiar communication partners.
In the case of children with ASD who may already possess some verbal ability, the
use of the SGD may promote an increase in social initiations and fewer commu-
nication breakdowns with unfamiliar communication partners and is emerging in
the research as a preferred mode of communication among young children with
autism (van der Meer et al. 2012). Furthermore, it is imperative that clinicians
explain the relationship between verbal language development and the use of AAC
to families when considering AAC as part of their child’s intervention program.
Sometimes parents may be concerned that the use of PECS or SGDs may hinder
their child’s oral language development. However, the current empirical literature in
the area of ASD and AAC use indicates that the use of AAC does not inhibit the
development of verbal speech and may, in fact, promote acquisition of verbal
speech, if intervention is provided at an intensive rate early in development
(Mirenda 2013). Parents can be reassured that the AAC may be used to provide a
tool to the child for basic communication and to teach language, and if the child
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begins to demonstrate verbal ability, the AAC supplements the use of verbal speech
and may serve to foster more advanced verbal language development.

The distinction in AAC as a tool for communication as opposed to the language
system for communication is essential to the understanding of the strengths and
limitations of AAC with the ASD population. The AAC alone does not teach the
child language nor does its use suddenly make the non-verbal child verbal and
socially engaging. The AAC is the scaffold by which the speech-language
pathologist and other specialists support communication to meet daily needs and to
help the child benefit from intervention targeting more advanced language use.
AAC use focused on basic communication in the absence of explicit, structured
language intervention to promote a more sophisticated language system, results in
little positive long-term outcomes related to cognitive and academic skills, often
resulting in a plateau in terms of progress. Much like tapping into the full range of
potential of a complex computer system, without basic knowledge of the underlying
language needed to use the AAC, the user does not fully realize its optimal use. If
we do not build the child’s language system taking a developmental approach, there
will be gaps in the child’s communicative competence and an unsteady foundation
upon which the AAC is being used. It is essential that the technology being used
match the child’s emerging developmental language level.

Primary Areas to Address When Assessing for AAC
and Education for the Family

The primary goal of an evaluation for AAC with a child diagnosed with autism
should be to fully assess the pre-linguistic behaviors needed to benefit from learning
and those skills needed to understand the use of the AAC as a communication tool.
The most frequently identified goal for the family of a child with autism is the
desire to communicate with their child and understand what the child wants. The
impact of the autism diagnosis on the family is unlike that of any other childhood
communication disorder, and the use of AAC holds promise for those families.
When measuring cortisol levels, Mailick Seltzer et al. (2009) found that the stress
level in mothers of adolescents with ASD was comparable to that of combat vet-
erans presenting with symptoms of post-traumatic stress disorder. The constant
management of safety needs and intense behaviors due to the lack of communi-
cation ability also takes its toll on families. Hartley et al. (2010) examined the
divorce rate among parents of children with ASD and found that divorce rate was
slightly higher than typical families, falling at 23.5 % regardless of the age of the
child, in comparison with a representative sample of parents without a child with
ASD, at 13.8 %. There is no doubt the impact of ASD among the general popu-
lation has risen to a level of public health concern in the USA, as well as across the
globe (Centers for Disease Control and Prevention 2014; World Health
Organization 2013), with parents looking for that silver bullet to make their child’s
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life better and to bring a “voice” to their child who can only express himself/herself
through unconventional means of communication. Implementation of AAC should
be carefully explained to families in terms of its potential to resolve communication
challenges, but it should also be emphasized that there will still be the need for
intensive language and behavioral intervention to make its use successful.

There is often urgency around providing some form of communication for the
individual to express wants and needs, due to the severity of behaviors and due to
the intense desire of parents to communicate with their child. Under these cir-
cumstances, parents and providers alike sometimes believe if only the child had the
means to communicate, everything would be different. In this kind of scenario,
often the use of AAC is viewed by families as the means by which the child’s
challenges will be solved and the bridge to communication will be established.
When implementation of AAC is done well, this may very well be the case; when
done out of urgency, without proper consideration of all aspects of the child’s
developmental areas, and when monitored by clinicians not familiar with the
complexities of the development of linguistic competence, often parents’ hopes of
communication and building a relationship with the child may be lost. It is not
uncommon for specialists in the area of behavior intervention to propose the use of
AAC or even recommend a particular device for the child with autism, without
possessing the knowledge and skills related to the complexities of language
development. This approach can be problematic when AAC recommendations are
given from a behavioral standpoint related to functional communication, as opposed
to providing recommendations from a broader developmental standpoint that
includes analysis of behavior, adaptive skills, and specific cognitive skills related to
the development of language. In order to fully realize the optimal benefit of AAC
technology, fundamental pre-linguistic skills and behaviors must be in place to
support use of the AAC and careful assessment of these skills will support more
successful use of AAC for improving communication and developing language
skills.

Prior to learning oral language, typically developing children demonstrate spe-
cific skills that are conducive to further developing communicative competence and
subsequent oral language which include skills related to object permanence, cause
and effect, joint attention, and imitation (Piaget 1953; Kaderavek 2011). Figure 2.1
illustrates a conceptual framework for considering key elements in the evaluation
process that includes assessment of fundamental skills and analysis of motivation to
use AAC, which should be considered at the initial stages of assessment as part of a
comprehensive evaluation for the individual with autism. In addition to cognitive
skills, other fundamental skills such as joint attention, eye gaze, engagement with
tasks, and visual discrimination are essential to establish a foundation for deter-
mining a baseline upon which to begin to build the AAC relative to the child’s
developmental level.

Thorough assessment of cognitive ability and pre-linguistic behaviors must be
addressed as part of comprehensive assessment, which may also include analysis of



14 G.T.F. Lynch

Following & Using a
Line of Regard:

Pointi
Eye Gaze & onting

Visual Attention
Visual Discrimination

& Matching

Joint Attention
&
Cause and Effect

Determination of
Highly Preferred
Objects/Activities

Level of Engagement
& Sustained Attention

Fig. 2.1 Fundamental cognitive and behavioral skills to assess during the initial stages of
comprehensive AAC evaluation for individuals with ASD

factors related to behavioral reinforcement and motivation. The AAC needs of the
individual with ASD are unique when compared to other users of AAC, due to the
hallmark deficits in social reciprocity and social communication from a
pre-linguistic standpoint. Whereas non-verbal children with other communication
disorders such as cerebral palsy, childhood apraxia of speech, and childhood
deafness will rejoice in the opportunity to communicate and be “heard,” the child
with autism does not see an AAC tool in the same way. Therefore, basic social
interaction and non-verbal expressive language skills must be taught first, which is
why assessment of fundamental skills early in the process of AAC evaluation is
necessary.

In addition to observation and analysis of fundamental communicative skills and
behaviors, a forced-choice preference assessment (Fischer 1992) should also be
given, to assess the level of reinforcement particular objects or activities may have,
so as to offer an initial repertoire of items and activities that may motivate the child
to use the AAC. In a forced-choice preference, assessment pairs of objects are
presented randomly and the object the child touches first is recorded each time,
which results in a percentage of preference of objects relative to others. The power
of the reinforcement for each item is also deduced through this process, as the child
may select a particular object 100 % of the time, while selecting another preferred
object at 75 % of the time, and a “non-preferred” object 0 % of the time. Adding
this component to the assessment process is valuable to the clinician posed with the
challenge of finding reinforcing items and activities for which the child will com-
municate. Although parents and familiar caregivers may offer suggestions about
preferred items, often there may be a “satiation effect,” in which the items have
been used too often in attempts to reduce negative behavior, and therefore, the use
of these items as reinforcers, especially to teach new skills, has limited power in
terms of increasing motivation.
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The Evaluation Process and Tools for Assessment

Given the heterogeneity of the ASD population, what is the best approach to take in
order to assess pre-linguistic skills? Typically, there are a number of standardized
language tests, social/adaptive scales, and cognitive tools administered which may
confirm a diagnosis of ASD, but these tools provide little valuable information
relative to the development of specific language goals and where to begin the
treatment process relative to the use of AAC. Most children diagnosed with autism
have typically been evaluated using tools such as the Autism Diagnostic
Observation Schedule, Second Edition (ADOS-2; Lord et al. 2001), considered the
gold standard for sensitivity and specificity for the Autism diagnosis. The Autism
Diagnostic Interview-Revised (ADI-R; Le Couteur et al. 2003) may also have been
given, providing some picture into the history of the child’s development across key
developmental domains and specific behaviors, providing useful information rela-
tive to acquisition of skills and any regression in skills. The Childhood Autism
Rating Scale (CARS; Schopler and Van Bourgondien 2010) is also a typical
screening tool used early in the diagnostic process that provides some information
related to communication partners and style of communication in terms of gesture
and verbal speech. These tools are all essential to diagnose autism and differentiate
the disorder from other developmental delays; however, a useful tool to the
speech-language pathologist for measuring communicative behaviors in the
non-verbal child with ASD is the Communication Matrix© (Rowland 2004). This
criterion-referenced tool breaks down very early communication skills ranging from
pre-linguistic to abstract language use in four domains identified as the primary
reasons for communicating: social interaction, obtain things, refuse things, and seek
and share information. This tool breaks down communication into seven stages of
language development, which begin at unconventional levels of communication in
the absence of symbolic language, building in complexity from pre-linguistic
behaviors to abstract language use, including verbal speech. The seven stages of
communication measured on the Communication Matrix are outlined in Table 2.1.
These behaviors should be observed in more than one setting over multiple
observations, with more than one communication partner, in order to identify the
most commonly used forms of communication.

Determining these baselines of communication ability allows the speech-language
pathologist, together with the family and other team members, to determine stages at
which to begin the use of AAC and to establish a path by which the communication
system will develop relative to the individual’s use of existing pre-linguistic
behaviors. Instead of looking primarily at communicative contexts and partners
throughout the individuals daily routines, as most other tools for AAC assessment do,
this analysis focuses on prerequisite skills needed to communicate with those part-
ners in varying contexts, resulting in treatment goals that facilitate the incorporation
of the AAC tool with the use of evidence-based intervention practices such as Pivotal
Response Training (PRT; Koegel and Koegel 2006), Early Start Denver Model
(ESDM; Rogers and Dawson 2009), or the Social Communication Emotional
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Regulation Transactional (SCERTS; Prizant et al. 2006) model to teach the necessary
pre-linguistic skills. As previously mentioned, the AAC is the tool, and an
evidence-based language intervention will need to be paired with it to yield positive
outcomes related to its use. The assessment process within the initial stages of
evaluation provides a foundation upon which to establish treatment goals for
determining social interaction using pre-linguistic behaviors that promote effective
use of the AAC for conventional use of communication and advancement toward
more sophisticated development of language. Although the Communication Matrix©
is a measure that explicitly describes levels of communication and language, meant
to pinpoint where to begin AAC treatment goals, the comprehensive AAC evaluation
should also include other measures of adaptive and cognitive tools as well. The
reader is referred to Beukelman and Mirenda (2013) for a thorough review of cog-
nitive tools available to supplement the AAC evaluation process, as well as other key
features of a thorough AAC evaluation regardless of disability.

As cited previously, often the individual with ASD may begin with AAC to
benefit from intensive early intervention, and as the speech-language pathologist
works with the child, emerging language begins, often resulting in the use of verbal
speech. A second form of dynamic assessment for AAC that may be embedded
within the preliminary intervention approach is the use of the Picture Exchange
Communication System (PECS, Frost and Bondy 2002), which can be used to
observe pre-linguistic behaviors and early emerging skills related to competent
AAC use, such as cause and effect, visual discrimination, early syntax use fol-
lowing a developmental sequence for oral speech, and left-to-right correspondence
for emerging literacy. As treatment goals are established, the PECS system may be
used to introduce the concept of AAC to the child in order to obtain desired items
and activities, and to socially interact with others. Frost and Bondy (2002) report
that PECS was not designed with an outcome of verbal speech as the goal; how-
ever, it is often the case that verbal speech begins to emerge when the PECS system
is followed. The PECS system relies heavily on principles of applied behavior
analysis, and is considered an emerging evidence-based practice within ASD
interventions (National Autism Center 2015). When used with fidelity, the PECS
system often results in one of two decision-making outcomes on the part of the
clinician: (1) continue language development using the verbal speech modality if
verbal speech has emerged or (2) continue language development using a more
advanced AAC device once initial behaviors such as initiating, requesting, com-
menting, visual discrimination, and combining symbols have been observed with
the PECS system. PECS is a low-tech AAC tool that facilitates the transition to
more advanced AAC options because the system addresses the necessary
pre-linguistic skills needed for AAC use and communicative competence through
an explicit, sequenced hierarchy, and structured teaching approach. In addition, the
key component of PECS that lends itself well to bridging skills for AAC use is the
emphasis on initiating communication attempts to others. Without that essential
communication skill, an AAC tool will be of little use to the child with autism.
Often clinicians or parents may indicate that PECS had been tried in the past, with
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no success; however, it is critical to reassess the child’s use of PECS taking the
strict sequencing and prompting approach outlined in the system, in order to ensure
it has been implemented with fidelity before assuming the system “did not work.”
This process can be done in a very short period of time and lays the ground work
for moving the child forward with AAC that is meaningful and predictable fol-
lowing a similar pattern of communication the child had been trained on. Children
performing at Phase 4 of the PECS system, which requires putting symbols together
independently on a PECS sentence strip and initiating an exchange with a com-
munication partner, should be able to transition to a SGD with little difficulty if
the child will physically point to each symbol on a PECS strip as the communi-
cation partner reads the message out loud. If the child is not yet pointing, this
behavior can be encouraged through physical prompting and positive reinforce-
ment using preferred items and activities paired with verbal modeling (Frost and
Silverman-McGowan 2014).

It is of paramount importance that in attempts to create AAC for basic com-
munication needs throughout the child’s day that clinicians not inadvertently ignore
the development of more sophisticated forms of language as the child demonstrates
progress with any AAC device. It is still very important that the team of profes-
sionals working with the child consider how the child is using language relative to
the sequence of language development observed in typically developing children.
Given a critical window for developing language, the reader is encouraged to
review Brown’s (1973) stages of morphological development in order to understand
the complexity of the early developing language system, whether oral- or
AAC-assisted. These morpho-syntactic features of language are essential in
building and expanding expression and comprehension of language. The AAC must
encompass the use of these morpho-syntactic features as part of its design and
should allow flexibility in developing the system in accordance with the level of
language development the child demonstrates. The speech-language pathologist
should be consulted as the AAC system evolves in order to align with the language
level of the child as these skills emerge.

AAC Tools and Technology Recently Developed to Support
Communication for ASD

As the area of technology is constantly changing, new approaches to its use for
AAC will grow in scope, as it applies to autism. By the time of this publication, it is
feasible that a number of new developments will have been made, thus a brief
overview of existing high-tech tools will be discussed to illustrate the current
technology. An emerging area within the realm of augmentative alternative com-
munication and assistive technology includes software programs and apps that
capitalize on recent autism research related to visual attention and eye tracking.
Innovative technologies to increase the child’s response to visual stimuli have
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emerged with the promise of promoting increased attention to verbal speech and
increased observation of socially appropriate behaviors. Just as in the case of AAC
for communication, the use of these therapy tools for teaching oral speech requires
that the child possess some basic pre-linguistic skills such as engagement with tasks
and activities, joint attention, and initiations before implementing them. Such
technology includes apps that focus on the mouth as verbal speech is successively
increased through the introduction of phonemes, then to full communication
messages, combining two words, then sentences, with a video model to support the
teaching process. An example of this technology is the app known as Inner Voice©,
which is based on empirical research related to the use of video modeling (Cardon
and Azuma 2012; Charlop-Christy et al. 2000; Vivanti et al. 2008) as the basis for
the AAC technology. This SGD app not only includes dynamic displays with basic
icons for functional communication, but also includes the added feature of a video
image of the child producing the verbal message as the message is spoken.
Research in the area of video self-modeling indicates that when the child with
autism observes him- or herself performing a given behavioral act, as with other
forms of video modeling, the likelihood of the child exhibiting the behavior
increases (Bellini and Akullian 2006; Wert and Neisworth 2003) when compared to
other methods. The Inner Voice© app is also based on emerging research indicating
that individuals with autism respond to intervention utilizing avatars, resulting in an
increase in social interaction and emotion recognition (Hopkins et al. 2011), pro-
viding the rationale for including the option of adding an avatar or character per-
forming the messages if desired. It has been suggested by the makers of Inner
Voice© that this app may promote an increase in verbal speech, taking the focus off
of the therapist for learning the communication targets, while utilizing highly
motivating visual stimuli based on basic research in the area of visual processing
and eye gaze in the ASD population. This area of AAC research is relatively new,
and although based on empirical evidence to support the approach to gain visual
attention and focus, outcomes regarding clinical trials using this specific app have
yet to be completed.

Apps based on typical AAC formats and emerging research regarding VSDs are
now commonly found. It is important to note that parents are often accessing these
communication systems prior to having their child formally evaluated, so it is not
uncommon to work with a child with autism who has had some exposure to AAC,
albeit with limited structure or explicit teaching involved in the process of intro-
ducing the technology. An example of an app available to consumers utilizing a
picture cell-based format is the Proloquo2Go© application, available for download
on mobile devices and tablets. Proloquo2Go© is a commonly used AAC SGD
which has the potential to expand vocabulary and language beyond simple com-
munication messages. Messages are selected from symbol cell page layouts with
dynamic displays and can be simplified to as few as 4 cells on a page as the child is
learning to use the AAC, to more than 20 cells on a page, as the child’s abilities
increase. This app is more like other traditional AAC devices in its design and lends
itself well to transition from a basic AAC system or low-tech system such as PECS.
An example of a current SGD app built on the use of VSDs is the AutismMate©,
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designed to incorporate vocabulary within the context of picture scenes, and has the
option of traditional cell-based page layouts. Just as with InnerVoice©, the
AutismMate© capitalizes on emerging visual processing research and eye gaze data
to support the foundation for AAC use and the autism population. For the three
examples presented, there are a number of variations of these formats put out by
other companies. In addition to apps, there still exist the more traditional dedicated
AAC devices, which include the VanguardPlus©, Dynavox©, and the lower-tech,
but functionally useful, GoTalk20©. Familiarity with these devices is helpful as
device options are discussed. It is also important to bear in mind physical needs of
the child, the potential for any damage to the type of equipment being recom-
mended, as well as cost.

Although all of these apps and AAC options hold promise for children with
ASD, the technology alone does not replace the need for specialized skill and
training in the area of AAC and the need for a comprehensive evaluation of
communicative behaviors. As discussed, evaluation of visual discrimination, ability
to combine symbols, pointing, and use of communication initiations paired with
highly motivating items and activities are necessary before introducing any form of
AAC. Given the rate at which technology is evolving, a single app or AAC device
by name should not be what is sought out for the child with ASD so much as
attention to the evaluation process, to ensure successful transition and use of the
chosen device. Additionally, existing research in the area of early intervention and
essential components to early intervention programs in terms of long-term out-
comes should not be ignored. In a seminal review of research that included the
establishment of essential components of effective early intervention programs for
ASD, Dawson and Osterling (1997) found that the inclusion of predictability and
routine, paired with strong visual support, and parental involvement all yielded
more positive outcomes for preschool children with ASD receiving early inter-
vention. These same components should be considered as AAC is introduced to the
child with ASD and should include education for the parent regarding treatment
goals and rationale for goals, as well as ways in which the parent can promote the
use of the AAC in the home through application of behavioral intervention and
reinforcement for communication attempts, both pre-linguistic and language-based.

Initial Treatment Goals

Once a thorough assessment has been conducted, initial goals for introducing the
AAC technology must be established based on assessment results and goals of the
family. Collectively, the team develops initial targets, with the knowledge that AAC
intervention with the child with autism is an ongoing form of dynamic assessment,
in which the direction of its use will constantly change as the child and commu-
nication partners adapt to the AAC system. Although the needs will vary from
individual to individual depending upon presenting behaviors, a typical path
regarding development of initial treatment goals follows the sequence below:
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(a) Initiating a communicative exchange using a 1:1 correspondence of symbol to
object;

(b) Requesting a preferred item when given a choice of two symbols on the AAC;

(c) Initiating functional communicative phrases within play routines and daily
activities (e.g., “My turn,” “Good morning,” “All done!”);

(d) Matching vocabulary on the AAC device to objects within categories to build
expressive vocabulary (e.g., dress, pants, shoes; truck, car, boat);

(e) Combining symbols to request (e.g., “red car,” “brown crayon”) and comment
(“Truck go!”); and

(f) Expanding communicative partners and contexts.

The sequence described builds on the use of initiations, visual discrimination, and
emerging use of abstract language. An emphasis on building expressive vocabulary
helps the individual with autism begin to develop schema that is required in order to
use more sophisticated forms of AAC. From a behavioral standpoint, develop-
ing goals related to social engagement with others, especially with multiple com-
municative partners in varied settings, is a critical step in the use of AAC. The child
with ASD will quickly learn that the use of the AAC provides a sense of control and
predictability, when others respond in the same way to the use of the AAC.
Emotions, and basic wants and needs related to self-help, should also be incorpo-
rated into the basic vocabulary, but must also be taught in explicit, concrete terms.

Data collection with careful consideration of prompting and fading of cues is
also a critical step in the introduction of AAC. The goal is independent use of the
AAC, and an increase in the use of pre-linguistic behaviors to support its use
without dependence on an adult.

Why AAC Often Fails or Becomes Minimally Supportive
for Communication

This chapter provides a framework for developing an evaluation of communication
and language needs that is comprehensive and guides the development of initial
treatment goals relative to AAC use. Although specific AAC options have been
discussed, the options shared are broad-based examples of various forms of AAC
currently used with the ASD population and should not be considered exhaustive of all
options. The basic premise of thorough evaluation and specific targeting of
pre-linguistic behaviors to yield more productive AAC use guides the clinician in
understanding why AAC may not be working for the individual with ASD. Lack of
success with AAC use may be the result of: (i) introducing the AAC too early or prior
to the development of fundamental pre-linguistic behaviors, (ii) lack of intentional
sequencing of teaching communicative behaviors and subsequent combination of
communication symbols using the device chosen, or (iii) lack of identifying com-
municative contexts that promote the use of the device with both familiar and unfa-
miliar communication partners based on daily routines and meeting wants and needs.
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When determining the initial stages of developing the communication page
layout, one should bear in mind that following a typical sequence for oral language
should apply with the AAC as well. For example, teaching the child to point, use
single-word vocabulary and one-to-one correspondence with a symbol and object,
then begin to combine two “words” or symbols, follows a typical pattern of oral
language development in typical children, and allows expansion of language skill in
the AAC user. Often this path of acquiring language is ignored by providers, and
icons are randomly presented based on preferred objects and immediate needs only.
In addition to purposely designing the language capability, the AAC team serving
the child with ASD should work to identify and contrive specific opportunities that
require the child to use the device and build on success as the child begins to show
communicative competence. Beukelman and Mirenda (2013) is an excellent
resource for teams seeking out templates to guide the development of these contexts
in daily interactions with the AAC user. Attention to behavioral reinforcement
should also be considered as AAC is introduced. In the case of autism, often
undesirable forms of communication, specifically unconventional means of com-
munication such as screaming or hitting, may be reinforced by others as opposed to
differential reinforcement of other behaviors that are more appropriate. In this case,
if the AAC is not being used, it is essential that the team analyze the behaviors that
are occurring and determine ways to differentially reinforce the desired behavior,
which is using the device to communicate, as opposed to hitting or screaming to get
needs met. In a case such as this, a functional behavioral analysis (FBA) may be
helpful. Last, a common reason the AAC device may not be successful with the
child with ASD may be due to the chosen technology, which may not be in
alignment with the neurologic behaviors and cognitive ability of the child. Based on
this brief review of neuroscience research related to visual processing and analysis
of cognitive skills necessary to use various forms of AAC, assessment tools have
been referenced to help teams avoid this error. If an advanced AAC option has
already been selected by the parent, the supportive clinician may encourage a
family to scaffold to a temporary device option that more closely matches the needs
of the child as initial goals are developed. In this case, education to the parent, as
well as providing a rationale for AAC choice, should be given. Parents should be
given training on promoting optimal use of the AAC in the form of hands-on
support as the parent interacts with the child, and through the use of video
demonstration of interaction with the speech-language pathologist and other
communicative partners.

A New Era in ASD Intervention and Hope for the Future

To summarize, thorough evaluation of pre-linguistic behaviors is necessary before
implementing AAC, transitioning from low-tech to high-tech options may be
prudent in most cases, and consideration of the neural challenges associated with
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ASD, such as eye gaze, visual attention, and visual discrimination, should be
considered as part of a thorough assessment when introducing AAC technology.

As technology continues to advance in the area of AAC, and as our under-
standing of the ASD brain evolves, there is hope for meeting the communication
needs of this population, and there is hope for the families in relating to their
children in new ways. Given the promising preliminary results of early intervention
outcome data related to ASD intervention, paired with innovative technological
advances for ease of use and access to tools for communication, the next decade
offers a new era in ASD research and examination of treatment efficacy related to
AAC use. Collaboration among professionals is the key for promoting the most
optimal outcomes as AAC is addressed, and operating from the understanding that
each discipline offers specific expertise in the ongoing analysis of treatment out-
comes related to the AAC use is essential to ensure success.
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Chapter 3
The Use of Technology in the Treatment
of Autism

KTristie Brown Lofland

Recent statistics released from the Center of Disease Control (CDC) indicate that in
the USA, 1 out of 68 children will be diagnosed with an autism spectrum disorder
(ASD). Studies indicate that 10-20% of these children will be unable to commu-
nicate their wants, needs, and thoughts verbally. According to the statistics reported
by the CDC, that means over 20,000 children are born each year who will be
diagnosed with ASD and remain functionally nonverbal. When individuals have
severe speech and language disabilities, augmentative and alternative communi-
cation strategies (AAC) can provide them with an opportunity to express them-
selves and have a voice. The inability to communicate has a significant impact on
the quality of life, education access, and development of social skills and rela-
tionships. The frustration of not being able to communicate can lead to behavior
challenges as well.

AAC services developed from the most basic desire to help individuals who
were unable to speak or express themselves to the people around them. In the
earliest form, eye gaze, letter, and picture displays were included as AAC. In order
to utilize these early forms, face-to-face interaction was required, and the interaction
was usually slow. As microprocessor technology was developed, dedicated AAC
systems were custom-built by small, dedicated AAC companies using synthesized
speech. These systems were often heavy, cumbersome, and expensive. Personal
computers (PC) and standard operating systems became another option for AAC
and opened up a new world for developers. Not only could consumers use the
technology for face-to-face interactions, but they could also use the technology to
write, create, and give presentations and more readily participate in their home,
school, work, and community environments. The PC devices were more portable
and a little less expensive than the previous dedicated AAC devices. Then along
came mobile, multiple use technologies that offered opportunities to the AAC
consumer and/or learner that extended far beyond the capacity of current AAC
devices and at significantly lower costs. Digital computer technology has become a
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prevalent feature of everyday life and is an increasingly popular means of com-
munication in today’s society.

The proliferation of inexpensive mobile technology has dramatically changed
how service providers deliver educational and behavioral services to individuals
with ASD. From touch screen phones to tablet devices, mobile computing devices
have never been more user-friendly, less expensive, or universally available.

Research findings indicate that as the development of new communication
technology progresses at an increasing rate each year, children’s competency and
awareness of such technology also inevitably increases—oftentimes overtaking that
of their parents’ competence. Children’s increasing use of technology has impli-
cation for both educational and communicational practices, because it is now a
prevalent environment factor in their lives (Watt 2010). Children today are often
referred to as “native speakers” of technology. This is often true for our students
with ASD. Many ASD individuals are more comfortable interacting with inanimate
objects such as a computer or iPad. In addition, many individuals are visual learners
and have strong technological skills.

In the past two years, there have been many “made-for-TV” commentaries
highlighting the use of technology with individuals with autism. Usually, these
commentaries have focused upon a child who could not communicate and often had
behavioral issues due to the frustration of not being able to communicate. Once
introduced to a communication app on the iPad, the child was able to communicate
eloquent thoughts and inappropriate behaviors disappeared. Therefore, due to the
media hype, many consumers began to purchase an iDevice and a certain com-
munication app at an alarming rate, because they were sure that an iPad was a
panacea for every individual with ASD. Like all technologies and techniques,
certain things work for certain people. Not all individuals with ASD need the iPad
for a communication system, but they could have used the technology to increase
another skill. However, the consumer who purchased the iPad did not know how to
evaluate what app to purchase, what app was appropriate, etc. Therefore, the
majority of the iPads were used for entertainment and game playing. We now know
that mobile technology can be used effectively for not only entertainment and as an
AAC device, but to also assist in teaching academic areas, social skills, video
modeling, reinforcement, ABA, speech/language therapy, fine motor skills, visual
supports, functional life skills, organizational skills, and increasing independence.

People with ASD have a need for, and a right to, the same range of commu-
nication options available to everyone else. Today, most people use multiple
devices to address their communication needs. The idea that only ONE commu-
nication device can meet every need no longer makes sense. Some needs may be
met by the mainstream device, while others may require accessories and techniques
specifically designed for them (e.g., eye gaze, scanning, adapted keyboards).
Multiple use technology extends past our current AAC technology and at a sig-
nificant lower cost.

A growing concern for all individuals with ASD is employment and having
skills to live independently. National data indicate that the majority of adults with
autism are unemployed or underemployed. Employment is a critical component for
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having a productive adult life. Individuals living with autism deserve the oppor-
tunity to contribute as productive workers in appropriate employment settings,
paying taxes and improving their quality of life. Barriers to successful employment
for individuals with autism can be poor communication skills; social “soft skills”
such as small talk, office politics, and unspoken requirements; the ability to com-
plete the job independently without a job coach; or sensory issues within the work
environment. The use of mobile technology can address some of these barriers.

So Why Is Technology Helpful in Treating Individuals
with ASD?

Using devices like tablets and other handheld devices are useful tools, because they
are flexible and portable unlike other dedicated AAC devices that often can be
heavy and cumbersome to transport. A handheld device is easily carried for on the
go, and there is peer acceptance. The touch screen and layout are more accessible
for individuals with coordination or learning difficulties—sliding and tapping are
easier than typing. Technology can improve communication with others by the
timely use of email or texting, which has a cost and time savings. Technology
allows for adaptability and motivation.

Many people with ASD are visual thinkers. According to Temple Grandin, author,
speaker, and an individual with ASD, pictures are their first language, and words are
their second language. As concrete, literal, visual thinkers, individuals with autism
can process information better when they are looking at pictures or words to help
them visualize information. Technology just makes visual images more accessible to
the ASD individual. Computer graphics capture and maintain their attention.

Some individuals may have auditory sensitivity and are better able to respond to
lower sounds. Using computers, we can easily download appropriate voice levels
and adjust sound according to the individual’s needs. An individual with ASD or
his/her family may use an app like Noise Down, which will automatically sound an
alarm when the decibel level gets too high, or Too Noisy Pro to indicate to the
individual that they are being too loud.

Some individuals with autism are unable to sequence. Technology can reduce
the number of steps required for the completion of a task or give a visual repre-
sentation of the task steps in sequence. An example of an app for sequencing tasks
is Sequencing Tasks: Life Skills. Sequencing options are lists of printed words,
words and pictures, just pictures, voice/no voice, etc.

Often individuals with ASD have difficulty with fine motor skills making
handwriting difficult. Technology helps reduce the frustration with handwriting or
drawing. Using a keyboard, touch screen, or speech-to-text app can reduce the
difficulty and frustration, thus increasing the individual’s enjoyment for learning.
Considering the national data on employment for individuals with autism, teaching
technology for skills such as writing needs to be employed as early as possible. Yes,
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knowing how to write your signature and other information is important, especially
when technology is not available; however, when looking at what handwriting
skills are currently being utilized today versus keyboarding, dictation, or writing on
a screen with a stylus or your finger, we clearly see the current skills needed. In
addition, there are many apps that allow individuals to practice fine motor skills in
other areas besides handwriting or keyboarding.

Some individuals do not use speech for communication or, in times of high stress,
need additional augmentation in producing verbal thoughts and words. They can use
technology as a voice output device to speak for them and help them express
themselves more fluently. Nonverbal children with autism find it easier to associate
words with pictures if they see the printed words and a picture together. The Web can
give unlimited access to pictures and words! There are numerous AAC apps, from
low to high tech, that can be used by individuals living with autism.

It is thought that some individuals with autism cannot look and listen at the same
time. Their immature sensory systems cannot process simultaneous visual and
auditory input. Using technology, they can gradually increase their ability to use
both or alternate between visual and auditory input.

Some children with autism will learn to read phonetically, and others will learn
visually with whole words. Voice output helps with the auditory reinforcement, and
computer graphics can help the students visualize the words and, therefore, increase
their reading skills.

Many individuals with autism have difficulty with executive functioning and
struggle with organizational and self-management skills. Again, there are several
apps that will assist with organization and self-management with calendars,
schedules, work systems, etc. Apps such as Visual Schedule Planner, Pocket
Schedule, or Functional Planning System are just a few that assist with organization
and self-management.

Today, there are over one million apps available, and the number continues to
grow daily. The apps range in price from free to several hundred dollars. There is an
app for anything and everything. However, caution must be used. Like all strategies
used for the treatment of ASD, the selection of the technology and/or the apps must
be personalized to meet the individual needs of the learner. Assessment and data are
necessary before making a decision about any technology used. What is the
population/individual you will be working with? What skills do you want to target?
In what context will the technology/app be used? How do these skills compare with
their peers? What will be the expected outcomes?

Two good search engines for finding appropriate apps are Autism Apps and i. AM
Search. Autism Apps will allow you to search by category, price, and device rating
for the skill/s you want to target. Autism Apps links to reviews by parents, spe-
cialists, and other users, usually from first-hand experience; it also has links to
video demonstrations or video reviews of the app when available. i.AM Search
allows you to create a profile for an individual by supplying the age, gender, and
level of dependence of the individual on others, to the level of the individual’s
independent use of technology. Once the information is entered, it will do a quick
search for appropriate apps fitting that profile for you to review.
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Some Web sites for looking for apps are the following:

Smart apps for Special Needs
www.smartappsforspecialneeds.com/

Apps and Autism
http://www.ipodsibilities.com/iPodsibilities/Appsand Autism.html
Apps for Children with Special Needs

http://adcwsn.com

Autism Apps

https://autismapps.wikispaces.com

Mobile Learning 4 Special Needs
https://mobilelearning4specialneeds.wikispaces.com

When looking at the evidence-based practices for ASD which can be supported
by technology, the following practices are evident: visual supports, video modeling,
reinforcement, social skills, discrete trial training, self-management, social narra-
tives, technology-assisted intervention and implementation, and task analysis.

Technology-Assisted Intervention and Implementation
(TAIID)

TAII is a combination of two previously identified evidence-based practices—
computer-aided instruction and voice output communication aid (VOCA) or
speech-generating devices (SGDs). Computer-aided instruction includes the use of
computers to teach academic skills and to promote communication and language
development and skills. It includes computer modeling and computer tutors. SGDs
are electronic devices that are portable in nature and can produce either synthetic or
digital speech for the user. SGDs may be used with graphic symbols as well as with
alphabet keys.

SGDs/VOCAs can be low tech, such as a two-choice toggle switch, or can be a
full-featured communication solution with over 10,000 available symbols for
individuals who have difficulty using their natural voice. Two of the most popular
SGDs/VOCAs are Proloquo@Go and TouchChat. Both are grid-based communi-
cation systems, meaning that they have multiple pages in a grid layout with buttons,
messages, and symbols that are fully customizable.

Visual Supports

If you are a visual learner, seeing it makes all the difference, especially when it
comes to students with ASD. Individuals with ASD are able to process information
easier when it is visual and spatial. Spoken language tends to be abstract, transient,
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and temporal. While written language can also be abstract, it is less transient than
verbal language. Visual supports, an evidenced-based practice for individuals with
ASD, are typically used daily to enhance the individual’s understanding. With
visual supports, individuals with ASD can learn more quickly, reduce interfering
behavior, decrease frustration and anxiety, learn to adjust to change, complete tasks
by themselves, and gain independence. However, it can be very time-consuming to
create drawings, images, schedules, or other visuals; to customize the materials to
highlight key features; and to print and laminate them. The task of making the
world more visual for individuals with ASD has evolved through the use of various
apps and programs. For example, Choiceworks is an app that is designed for both
iPhone and iPad that will help children complete daily routines, understand and
control their feelings, and improve their waiting skills through the use of visual
schedules, routines, and choices.

Video Modeling

Video modeling is a mode of teaching that uses video recording and display
equipment to provide a visual model of the targeted behavior or skill. Types of
video modeling include basic video modeling, video self-modeling, point-of-view
video modeling, and video prompting. Basic video modeling involves recording
someone besides the learner engaging in the target behavior or skill. The video is
then viewed by the learner at a later time. Video self-modeling is used to record the
learner displaying the target skill or behavior and is reviewed later. Point-of-view
video modeling is when the target behavior or skill is recorded from the perspective
of the learner. Video prompting involves breaking the behavior or skill into steps
and recording each step with incorporated pauses during which the learner may
attempt the step before viewing subsequent steps. Video prompting may be done
with either the learner or someone else acting as a model. The video and camera
quality and ease of use of handheld devices enable practitioners to incorporate this
evidence-based practice into treatment of individuals with ASD. Research indicates
that video modeling can be an effective strategy in helping individuals with autism
develop social skills and daily living skills. There are currently several apps, such as
Model Me Kids, on the market for teaching perspective taking.

Social Narratives

Social narratives are interventions that describe social situations in some detail by
highlighting relevant cues and offering examples of appropriate responding. They
are designed to help learners adjust to changes in routine and adapt their behaviors
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based on the social and physical cues of a situation, or to teach specific social skills
or behaviors. Social narratives are individualized according to learner needs and
typically are quite short, perhaps including pictures or other visual aids. Sentence
types that are often used when constructing social narratives include descriptive,
directive, perspective, affirmative, control, and cooperative. Apps that can be used
to create social narratives are Pictello, Story Kit, Story Creator, and My Pictures
Talk.

Reinforcement

Reinforcement describes a relationship between learner behavior and a consequence
that follows the behavior. This relationship is only considered reinforcement if the
consequence increases the probability that a behavior will occur in the future, or at
least be maintained. For example, children learn to ask for something politely if
they want to receive it in return. The ultimate goal of reinforcement is to help
learners with ASD learn new skills and maintain their use over time in a variety of
settings with many different individuals. As such, teachers and other practitioners
must identify the appropriate reinforcers that motivate individual learners with
ASD. Oftentimes, the device itself, or a particular app on the device, is a reinforcer.
It is important that the individual with autism be taught that the technology has
multiple uses and should not be used just for reinforcement.

A token economy program is another type of positive reinforcement strategy that
can be used effectively with learners with ASD. Token economy programs are
based upon a monetary system in which tokens are used to acquire a desired
reinforcer. For example, learners with ASD receive tokens when they use a target
skill/behavior appropriately. When learners acquire a certain number of tokens, they
can be exchanged for objects or activities that are reinforcing to individual learners
with ASD. An example of an app that is a token economy is Token Board or
123TokenMe.

Discrete Trial Training

Discrete trial training (DTT) is a one-to-one instructional approach used to teach
skills in a planned, controlled, and systematic manner. DTT is used when a learner
needs to learn a skill best taught in small, repeated steps. Each trial or teaching
opportunity has a definite beginning and end. Within DTT, the use of antecedents
and consequences is planned and implemented. Positive praise and/or tangible
rewards are used to reinforce desired skills or behaviors. Data collection is an
important part of DTT and supports decision-making by providing teachers/
practitioners with information about beginning skill level, progress and challenges,
skill acquisition and maintenance, and generalization of learned skills or behaviors.
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There are many material apps that are available for use in DTT. These materials
allow for skills to be practiced across environments with both practitioners and
family members. In addition, there are apps, such as Autism DTT Pro, which
contain not only materials but also progress monitoring and charting capabilities.

In a recent study by McKinney and Vazquez (2014), participants who were
delivering DTT to students with autism received audio feedback comments from
their trainer on the instruction being delivered simultaneously using Bug in the Ear
(BIE) devices. They were also provided with a self-study manual. The participants
indicated that the use of the BIE technology helped them learn an important skill
(DTT) that could be used when working with students with autism. They also
indicated that the combination of the self-study manual with BIE was more effective
than the self-study manual alone. Given the outcomes of the study and the mobility
of technology such as BIE, technology can be used to improve a practitioner’s skills
in teaching DTT (or any other strategy) and to ensure that implementation fidelity is
maintained. Technology in the treatment of autism can be utilized by both the
individual with autism and the practitioner.

Self-management

Self-management interventions help learners with ASD learn to independently
regulate their own behaviors and act appropriately in a variety of home-, school-,
and community-based situations. With these interventions, learners with ASD are
taught to discriminate between appropriate and inappropriate behaviors, accurately
monitor and record their own behaviors, and reward themselves for behaving
appropriately. As learners with ASD become more fluent with the self-management
system, some of the implementation responsibilities shift from teachers, families,
and other practitioners to the learners themselves. As mentioned before, software
and apps are available that assist individuals with ASD to be more organized,
manage their schedule in a timely manner, etc. In addition, there are apps that will
also assist with self-regulation of emotions, anxiety, and social skills.
TeachMate365 or AutisMate365 are two apps that were designed by Special
Needs Ware. They are comprehensive life and learning platforms that utilize per-
sonalized visual supports to build independence, self-management, and communi-
cation skills simultaneously. Most AAC devices and apps are grid-based systems
that allow children with autism to build sentences using grids of symbols to explain
their needs and wants. More recently, visual scene display augmentative and
alternative communication apps have emerged that allow parents and caretakers to
build scenes of familiar environments and make them interactive by creating hot
spots for requesting wants and needs. Visual scene display augmentative and
alternative communication apps are gaining popularity in classrooms for two pri-
mary reasons. One reason is that the latest augmentative and alternative commu-
nication research shows that young children and individuals with autism have
required minimal, if any, instruction before using devices configured with visual
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scene displays to communicate. The second reason is that visual scenes can be
personalized to each user’s life experiences, allowing them to engage with others on
a personal level. Both apps are grid based and scene based. A picture is taken of a
scene from the individual’s home, school, or community and downloaded onto the
screen. Hot spots are created on that scene that allow the individual to make choices
via a grid-based communication system and also trigger embedded video modeling
recordings, social narratives, schedules, step-by-step directions of tasks, superim-
posed timers, first-then boards, and a host of other visual and auditory supports.
Several of the evidence-based practices are implemented within the one
app. Downloading classroom-ready visual supports from the interactive content
library saves time and allows for collaboration with a global community of
professionals.

Summary

The decision-making process of how and when to use technology with an indi-
vidual with ASD should be a thoughtful process. A decision made by a team of
professionals, family members, and the individual wherein the strengths, commu-
nication needs, personal characteristics, and goals of the individual match the
features of the technology. When assessing an individual for a mobile device or
communication app, issues such as usability, integration, discontinuance, technol-
ogy compatibility, context, and sensory and cognitive demands need to be con-
sidered. In particular, the goal of AAC has always been about communication and
not about the device. The pace of technology is changing more rapidly than ever
before and will continue next year, and the next, and the next. This kind of readily
accessible technology is exciting and holds promises for individuals with ASD and
other disabilities. There is research to be done, consumer input to be gathered, and
commitments to be made. Our work in the world of autism is always evolving!
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Chapter 4
Technology, Autism, and Occupational
Therapy

KTristi A. Jordan

Occupational therapists, working with individuals with autism spectrum disorder
throughout all stages of life, use technology as a means to accomplish a wide
variety of meaningful and functional activities. This includes the use of technology
as a communication device, as an assistive device, as an adaptation and modifi-
cation for motor skills difficulties, for academic and work skill acquisition, to teach
and assist in organizational skills, and in pursuit of leisure activities. Technology is
additionally used in context of behavioral interventions, as a reinforcement activity,
as a visual model, as a prompt, and as a tool for promoting desired behaviors.
Technology offers the ability to use a combination of universally designed and
independently focused tools to remove barriers to independence and to improve
participation in activities related to the domains of daily living. Occupational
therapy is a diverse profession, likely due to the fact that it was historically founded
by a group of individuals who worked in diverse professional backgrounds.
Occupational therapy is a practice that focuses on an individual’s ability to par-
ticipate in or perform skills and tasks related to daily living, work, and play/leisure.
Typically, an occupational therapist works with individuals who have physical,
mental, or developmental issues that are impacting their ability to perform skills and
to achieve independence. Occupational therapy interventions are centered on
individuals and the activities that they perform as a part of their daily life. The
occupational therapist analyzes tasks and task demands and then adapts the task,
tools, or environment in order to allow individuals to achieve successful partici-
pation in and performance of those tasks. Those tasks that are meaningful to the
individual are considered their daily “occupations.”

When working with individuals with autism spectrum disorder throughout their
life span, occupational therapists address core deficit areas and differences. Using
physical and psychosocial theoretical approaches, occupational therapists are
involved in analyzing activities requiring an individual to integrate or use motor
skills, sensory motor skills, cognition, communication, social skills, behavior, and
daily living or functional skills.
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What is meaningful and functional for one individual may not be for another.
Meaning and function varies with personality differences and circumstances and is
also affected by life span, social and cultural differences, gender differences, and
other factors. Determining that an activity has meaning and is functional to the
individual is the core of the occupational therapy treatment approach.

Today’s educational and therapeutic models in occupational therapy embrace
diversity. Individuals have different physical needs, characteristics, backgrounds,
cultures, personalities, emotional needs, cognitive abilities, experiences, learning
styles, interests, social skills, physical abilities, family and social supports, and
medical histories. Thus, a “one-size approach” does not fit all individuals, including
those on the autism spectrum (Gregory and Chapman 2013). This model is known,
in education, as differentiated instruction. Differentiated instruction is a teaching
theory that is based on the idea that teaching has to vary and adapt to diverse
learners, which requires flexibility in teaching, and encourages educators to modify
programs or curriculum to meet individual needs, rather than modifying individuals
to meet the program or curriculum. The purpose of this approach is to maximize
individual success.

The three elements of differentiated instruction are applicable, not only in the
educational setting, but also in therapy and home settings as they apply to activities
of daily living. Information and materials presented to the individual should be
accessible to them and aligned to their goals for therapy, education, and life. The
process of implementing any new learning in all environments must be flexible and
managed well by the therapist or by the person helping with the learning process.
The challenge of whatever is being learned must be set at the right level in order to
promote learning. If the task or information is already mastered or too difficult, then
the challenge is not correctly matched. Continually reassessing what the individual
has learned is important as this guides the process and growth that occurs. When
determining what is considered a successful intervention, it is important for
occupational therapists to engage and motivate individuals and involve
choice-making (Gregory and Chapman 2013).

Universal Design

The importance of accessibility for all is equally paramount in the field of occu-
pational therapy. Designing the environment, and materials within it, to be acces-
sible, regardless of physical, emotional, or cognitive barriers, allows individuals to
overcome and find success in their daily activities. Universal Design for learning
was inspired by the American with Disabilities Act (ADA). This is best seen
through the inclusion of curb cuts on sidewalks, which allows all individuals to
equally access sidewalks and curbs within communities. Curb cuts were intended to
provide accessibility to individuals in wheelchairs, but improved accessibility for
all.
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Universal Design supports the principles of providing multiple and flexible
methods of presentation for learning, providing multiple and flexible methods of
expression and apprenticeships in learning, and providing multiple and flexible
options for engagement in learning.

Providing technological options allows occupational therapists to differentiate
the therapeutic learning process and to universally design the adaptations for
individuals. The therapist uses technology to more easily offer choices within the
context of therapy and to adjust treatment in accordance with priorities and pro-
gress. Technology promotes accessibility when thoughtfully designed and planned.

When using Universal Design in choosing adaptions, it is important for the
occupational therapist to consider the input of the strategies and materials used; the
output, or ways to demonstrate knowledge and skill; the desired length of
demonstration/performance; the difficulty of performance of skills; the expecta-
tions; and the amount of support that will be required for success (Cole et al. 2000).

It is essential, when choosing the types of adaptations or technology to use with
an individual, to determine his/her learning style. Occupational therapists can create
a learning profile based on formal, informal, and opportunity-based assessments.
Review of records and history allows a therapist to gain information from an
individual’s life, including previously provided services. Individuals may have a
variety of sensory learning styles such as auditory, visual, tactile or kinesthetic, or a
combination of these. They may demonstrate different types of intelligence or skill
that lends them to successful use of low or high technological devices and adap-
tations (Gregory and Chapman 2013).

Individuals on the spectrum are often visual learners and thus benefit from
visual, tactile, and kinesthetic learning opportunities. Presenting information visu-
ally in a consistent and predictable manner allows the individual to process infor-
mation concretely and to develop routines for both learning and response.

Cognition/Executive Functioning

One occupational performance area that benefits from the use of technology is the
skill of organization for work, home, and play. The use of technology aids indi-
viduals in remembering steps and prioritizing tasks and information for daily living.
This may include managing daily calendars, task lists, and retrieving information not
managed by memory. Individuals may use personal information manager programs,
such as Microsoft Outlook, iCal, or Google Calendar, to manage calendars,
appointments, reminders, emails, and task lists. They may also use apps, word
processing software or auditory prompting or recording features to remember
important information (Kluth and Danaher 2010). For accessibility, VoiceOver
technology allows individuals who have dyslexia or low vision to hear or “read a
screen” through the text to speech adaptation. Another adaptation that allows speech
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to be interpreted is commonly available through the use of iOS smartphones—a
program called Siri. Siri can be used to set appointments and reminders through a
simple voice command. Siri allows individuals to simply use their voice to send
messages, schedule meetings, place phone calls, and schedule reminders. Siri
responds both verbally and visually and is customizable. Siri is able to interpret
many common phrases and speech and responds to a variety of requests, such as
locating places on a map or nearby events.

Email reminders and calendar reminders help with the executive functioning
difficulties that may persist due to a cognitive or developmental disability. These
can be set up per event or on a repeating schedule for events that occur regularly.
The visual component of a pop-up reminder on the screen requires the individual to
physically respond to the upcoming event which increases awareness of the priority
and importance of the event. These reminders can be set to sync between any device
using the same software or system. They can also be shared with others through an
electronic invitation.

Disorganization may challenge those with executive functioning difficulties, but
use of technology to create electronic filing systems allows individuals to keep track
of and easily manage large amounts of information. By teaching an individual to
create subject-specific folders, it is easier to file and manage documents and
information, similar to a binder and folder system.

Team or family accountability and communication can also be a positive out-
come of using an electronic system. Automatic email reminders can be set for
family or support staff members to help organize and support an individual. The use
of email, Web pages, and online grading systems allows schools and families closer
communication throughout the school day. This provides needed information to
help an individual stay organized with assignments. This communication can also
be a way to facilitate communication between a parent and child when trying to
discover what happened on a given school day.

Electronic task lists, using a combination of words and visuals, can help indi-
viduals to break down and complete tasks of daily living or tasks related to work
and leisure more effectively. This process of task analysis is another evidence-based
practice. Task analysis is the process of breaking a skill into smaller steps to make
performance possible (Franzone 2009). Other practices, such as reinforcement,
video modeling, or time delay, should be combined with task analysis to help the
individual learn the smaller steps. As the smaller steps are mastered, the learner
becomes more and more independent in his/her ability to perform the larger skill.
Continued availability of the visual list after the task is mastered can also be helpful
to support task completion.

Simple task lists are available in most personal information managers, such as
Microsoft Office. These applications allow individuals to create schedule-based
tasks within a calendar or to create a simple to-do list. Tasks can be individually
assigned or can be shared by others with email or document sharing.
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Sensory Issues and Technology

Occupational therapists are often involved in planning sensory activities and
strategies to assist individuals on the spectrum in self-regulation, focus, and the
process of learning. This may be in the form of either low-tech or high-tech
adaptations. One example is the use of visual adaptions in lighting, color, or
contrast when using devices to improve visual attention or perception. Use of
projectors, document cameras, and 1:1 device programs in schools allows indi-
viduals visual access to information being presented.

Technology also allows for tactile accommodation by reducing frustration with
tasks, such as handwriting. Some individuals with autism and related develop-
mental differences find the sound and feel of writing on paper to be aversive and
prefer using a touch screen or a keyboard for written expression (Kluth and Danaher
2010). Use of a touch screen stylus reduces friction and allows individuals to write
without unpleasant sensory input. Individuals also have a variety of other options,
such as using traditional, on-screen, or adapted keyboards to type information. They
have the option of using dictation or speech-to-text features, to reduce tactile input
when working on writing activities. Programs, such as MacSpeech Dictate or
Dragon Naturally Speaking, can be installed to allow individuals to use their voice
to generate text. Some of these programs also allow the individual to navigate
within their operating system or device using speech. For those with tactile issues
and communication difficulty, the use of voice output software on a touchpad
allows accommodation for both, simultaneously.

Technology provides the ability to reduce or increase auditory stimuli. It has
been found, through research, that external sounds affect learning. In fact, some
studies have pointed to specific impairments in overall health and even cognitive
development related to external sounds, such as airplane noise and traffic noises
outside of schools (Stansfeld et al. 2005). Technology to reduce distracting noise
through music or white noise via headphones, iPod, iPhone, or computer can help
some individuals focus. For some students, the inability to modulate and filter out
unnecessary background noises can have an impact on their attention, memory, and
cognition overall. For others, additional auditory sensory input improves their
ability to learn and attend to tasks. There are many tools and strategies available to
achieve this. Use of digital and audio books allows individuals the extra sensory
input of listening to books while reading. To increase auditory stimulation,
microphones and sound amplification systems are another technological advance-
ment that are more readily available in today’s classroom. USB and wireless
microphones and FM systems are now available via computers and tablets for ease
of access in classrooms.

For provision of sensory activities and diets, there are specific programs and
activities that have been developed using special software. These programs provide
visuals and directions for sensory diets and activities. Individuals can use these
specialized programs, such as the program Brain Works or SticKids, to develop a
schedule of activities. Gwen Wild, the occupational therapist who developed
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Brainworks, used a combination of visual supports, software, and sensory inte-
gration theory to create her product. Brainworks is available as an app or as a
physical/printed program with folders, Velcro, and removable icons. SticKids is
another example of sensory programming using software. This software allows a
therapist to create printable, customizable schedules, and planners to be used in
schools and at home. Additionally, this program is designed to facilitate data
tracking. Another app, SensoryTreat, allows therapists to create sensory diet
schedules using an app and is available online at http://www.sensorytreat.com/.

Videos, apps, and computer software provide opportunities to pair movement
with learning and can engage the learner through virtual activities. Many schools
and rehabilitation facilities have recently incorporated video game systems and
activities, such as the X-box Kinect and Nintendo Wii. Games such as Wii Sports
engage individuals in activities through movement. Most can also be completed
with less accurate motor movements than the actual activity, which allows an
individual to experience success with more challenging games or sports.

A visual option is the MeMoves video systems, which are available on DVD and
online. MeMoves uses music, movement, and images for physical movement
activities. This is often used for leisure, to encouragement movement, or as rein-
forcement for completing undesirable activities. Individuals can bowl, golf, and
play a variety of sports without leaving the room. Many individuals on the spectrum
find technology to be a preferred leisure activity. Playing video games, watching
movies, playing on the computer, and using the Internet are often chosen activities
that can take up a considerable amount of time. Using these preferred activities is a
motivating way to engage the learner in what is being taught. Technology naturally
becomes a reinforcing activity for desired behavior.

Communication

The importance of developing a reliable form of communication is a fundamental
need of many individuals on the spectrum. Occupational therapists often serve as a
team member in school or healthcare settings alongside speech therapists, to assist
in determining the most effective technological device to be used for communi-
cation. Other team members that may be involved in this process are speech therapy
assistants, occupational therapy assistants, special education teachers, classroom
teachers, physical therapists, physical therapy assistants, paraprofessionals, general
education teachers, parents, and the individual, whenever possible.

Historically, specifically devoted devices were purchased and used for com-
munication. These devices could be relatively expensive, and choosing the correct
device was often difficult. The device had to be selected based on the skill deficits
and abilities, cognition, portability, cost, and function or purpose. Devices ranged
from eye gaze monitors for motor impairment to switch/button style devices, and
even more involved software systems that included a variety of choices.
Consideration of motor skills difficulties would determine the type of switch or
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interface that was needed. Today, the addition of communication apps on tablets or
touch screen devices provides a variety of options. To learn more about technology
and communication, see Chapter.

Academics

Technology has changed today’s classroom. Schools are beginning to use the
aforementioned Universal Design framework to promote accessibility for all indi-
viduals. Universal Design promotes providing accessible learning materials in an
accessible environment. Accessible learning materials are educational materials that
can be used by all students. Being accessible means that both the content of the
material and the technology used to deliver the material are accessible. Devices
used, such as e-books, laptops, touch screen devices, and phones, must have the
capability of providing the same materials to all learners. Occupational therapists in
the school are engaged in the process of evaluating the barriers that exist for
individuals in the school and in selecting devices and materials that remove those
barriers. They, then, train students and staff in the technology chosen. Occupational
therapists further assess and provide therapy to develop the motor skills needed for
using a keyboard, mouse, or other accessible form of written communication.

Classrooms are also becoming increasingly connected to social media. Through
Facebook, Instagram, Twitter, and similar sites, schools are able to dynamically
promote their curriculum, activities, and communication. Parents, students, and
community members can learn about school events in real time and dialogue about
the subject matter in a way that is relevant. Occupational therapists become a part of
this process by ensuring that students are able to access devices, and view and
respond to materials and information through accommodation and adaptation.

For individuals on the spectrum, social media can be another arena for social
difficulties. Occupational therapists work with teachers, parents, and school staff to
address social skills differences that may surface through the use of social media,
such as bullying, overexposure, and Internet safety. These issues can be addressed
through social skills groups, direct services, training, and consultation.

Work Skill Acquisition

To develop skills for today’s workplace, individuals have to be familiar with basic
forms of technology. Most entry-level jobs require a basic understanding of tech-
nology. As the job skills and demands increase, faster-paced electronic commu-
nication and work are expected. Individuals must generally be proficient in word
processing, basic data and spreadsheet programs, online file sharing, and
Internet-based programs. In some cases, proficiency with additional programs,
specific to the job or field, is also expected. Most companies use personal
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information systems or a combination of Web-based and email communication.
Even the process of applying for a job has become an Internet-based process,
requiring individuals to access and interface with technology. Individuals must be
able to access the Internet, complete online resumes, submit professional docu-
mentation, convert files and documents, and upload files and documents required
for application. Occupational therapists and educational staff often work with
individuals as a part of their transition from high school to college on developing
these technological skills.

Behavior

Because activities involving technology are often preferred by individuals for lei-
sure, this interest makes use of technology naturally reinforcing and motivating.
The use of technology in evidence-based practices, such as the behavioral inter-
ventions of reinforcement, results in a higher rate of performance in non-preferred
activities. The Premack Principle, defined by Premack (1965), is built on this
premise that pairing a non-preferred activity with a preferred activity results in a
higher rate of desired behavior. Individuals may follow this principle using a “first,
then” visual, earning a choice of activities after completing work. Often, the choice
is related to the use of a computer or technological device or an activity related to
the use of technology. Individuals may also use a token economy system on a
device, which awards a symbolic reinforcement that will later be exchanged for a
physical or tangible reward of choice.

Additional behavioral strategies using visual reminders and similar positive
behavior supports are often used within home and classroom environments. Use of
technology in creating, implementing, and communicating these reminders is
dependent on the device being used, programs available, and on the ability of the
individual to understand, comprehend, and follow the process being taught.

Another strategy for behavior management is to teach the practice of
self-management. With self-management, individuals learn how to self-monitor
their own behavior in order to increase desired behaviors and/or decrease interfering
behaviors. In order to self-monitor their own behavior, they must utilize a given
method to record their own performance and then receive a form of reinforcement
for achieving the goal of performance. It is important for the individual to know
what is expected, to be trained in the methods, and then to be coached to a level of
independence within the system. Often individuals use devices considered low tech,
such as clickers, token boards, or objects, and marks to track frequency of behavior.
They may also use timers to measure intervals or time elapse with behaviors. Many
timers and token boards are available to help manage behavior and to encourage
time management and transition. In addition to low-tech options, such as the use of
a standard clock or a kitchen timer, there are also computer and app-based elec-
tronic timers that can be used to indicate passage of a given time interval. Use of
high-tech timers allows individuals to self-monitor while using the same device for
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other functions. The actual device being used will display a running time and/or set
a warning and reminder about the time allotted (Busick and Neitzel 2009). One
example of a visual timer that is available as a physical timer or as an app is the
Time Timer. http://itunes.apple.com/us/app/time-timer/id332520417?mt=8.

Technology is more widely used in the home and classroom for behavior
management and data collection. Behavior management and data collection systems
allow classroom parents, teachers, and individuals to easily track behavioral data
throughout the day. Data can be displayed on personal devices, the classroom
interactive whiteboard, and on printouts that can be in the form of electronic or
paper charts. Systems often have chart and table data that can easily be created from
the saved data, allowing staff, individuals, and family members to monitor behavior
and outcomes in a clear visual format. Being able to visualize performance allows
individuals to self-monitor and make adjustments based on the concrete information
that visual feedback provides. The visualization of data also helps parents and
teachers to know what is occurring behaviorally, how often, and how much. An
example of a widely used program for behavior tracking is Class Dojo, which is
available at https://www.classdojo.com/.

Visual Supports involve using videos, pictures, and visual models to demon-
strate what is expected. Visual supports can be used to improve task completion,
particularly with independent performance. They can be used for play, work, and
social activities (Hume 2008). Aforementioned task analysis strategies can be visual
supports, along with behavior tracking systems and schedules.

An example of how to use this evidence-based method is through the use of
video modeling. To implement video modeling, a video of the desired behavior is
made and reviewed with the individual who is on the autism spectrum. The video
may include the individual or may show another person performing the skill. The
skill may be performed in its entirety or may be broken down into the steps, as in
the practice of task analysis (Franzone and Collet-Klingenberg 2008). Video
modeling is effective in combination with social skills training and can be combined
with the practice of using social narratives and visual supports. Social narratives are
traditionally written using a computer and printed as a handout. They can be created
using the concept of video modeling, using video and audio software, and can be
dubbed via audio recording over the video being viewed. Text for social narratives
may also be added using captioning or text overlay in the video-editing program.
By using technology to create these video models, individuals are able to visualize,
plan for, and respond to the expectations more effectively. Several options of
video-based social skills instructions exist, including TeachTown, Social Thinking
Curriculum, and Model Me Kids. For more information on video modeling, please
see Chap. 8.

Technology has become the culture into which today’s individuals are born,
whether they are viewed as “neurotypical” or diagnosed with an autism spectrum
disorder or other neurological differences. As this generation is raised in the digital
age, those who are comfortable and fluent in the use of information and technology
are able to access information and the world around them. Technology offers
individuals the opportunity to use a combination of universally designed or
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independently focused tools to remove barriers to independence and to improve
participation in activities related to the domains of daily living. Occupational
therapists promote technology to allow individuals to achieve successful partici-
pation in and performance of those tasks that are meaningful to the individual and
thus are the occupation of their daily life.

Resources

Boardmaker Share:
http://www.boardmakershare.com/

Brainworks:

http://www.sensationalbrain.com/

CAST:

http://www.cast.org/udl/

Class Dojo:

https://www.classdojo.com/

Indiana Center for Accessible Materials 1CAM):
http://www.icam.k12.in.us/

Me Moves:

www.thinkingmoves.com

Model Me Kids:

http://www.modelmekids.com/

National Center on Universal Design for Learning:
http://www.udlcenter.org/

News to You:

https://www.n2y.com/news2you/

NIMAS:
http://aim.cast.org/learn/policy/federal/what_is_nimas
PATINS Universal Design Lesson Plans:
http://www.patinsproject.com/UDLLessons/udlteam.html
Paula Kluth:
http://www.paulakluth.com/category/autism/
Pinterest:
http://pinterest.com/theautismhelper/adapted-books-for-children-with-autism/
http://pinterest.com/search/pins/?q=differentiated %20instruction&rs=ac&len=8
Social Thinking Curriculum:
http://www.socialthinking.com/books-products
SticKids:

http://www.stickids.com/

SensoryTreat:

http://www.sensorytreat.com/

TEACCH:

http://www.teacch.com/

Teachers pay Teachers:
http://www.teacherspayteachers.com/

TeachTown:

http://web.teachtown.com/

Time Timer:
http://itunes.apple.com/us/app/time-timer/id332520417 7mt=8
Visual Supports Module:
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http://www.thinkingmoves.com
http://www.modelmekids.com/
http://www.udlcenter.org/
https://www.n2y.com/news2you/
http://aim.cast.org/learn/policy/federal/what_is_nimas
http://www.patinsproject.com/UDLLessons/udlteam.html
http://www.paulakluth.com/category/autism/
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http://autismpdc.fpg.unc.edu/content/visual-supports
Visual Supports IRCA:
http://www.iidc.indiana.edu/index.php?pageld=3613
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Chapter 5

Collaborative Teaming: OT and SLP
Co-treatment of Autism Spectrum
Disorder

Kristi A. Jordan and Kristie Brown Lofland

A collaborative approach between speech-language pathologists (SLPs) and occu-
pational therapists (OTs) is a highly effective treatment strategy, as the combination
of the two therapeutic approaches allows therapists to address most of the core
deficits and differences attributed to autism spectrum disorder (ASD). Language,
communication, and social skills difficulties are one of the major core deficits listed in
the diagnostic criteria of ASD (American Psychiatric Association 2013). Additional
diagnostic criteria include sensory integration or processing differences, and sensory
modulation differences, including hyper- and hypo-reactivity to sensory input.
Individuals with these differences struggle to make sense of a world they cannot
predict, organize, or respond to effectively.

The theory behind sensory integration is that it is the basis for all human
behavior. As Dr. Ayres (1995) shared, sensory integration is “the process of
organizing sensory inputs so that the brain produces a useful body response and
also useful perceptions, emotions, and thoughts. Sensory integration sorts, orders,
and eventually puts all of the individual sensory inputs together into a whole brain
function. When the functions of the brain are whole and balanced, body movements
are highly adaptive, learning is easy, and good behavior is a natural outcome.”

Thus, if sensory input is not integrated purposefully and usefully, an individual
is not able to respond consistently and in an adaptive way. This relates to the ability
for a child to communicate successfully using verbal, nonverbal, and contextual
information. An individual that cannot integrate sights, sounds, and other sensory
inputs that compete with sight and sound is not able to respond to those inputs and
produce an adaptive response, which would be the basis of communication.

Instead, individuals who do not take in or respond to sensory input adequately
develop sensory sensitivities or sensory-seeking behaviors, stereotypical behaviors
and vocalizations, abnormal body movements or awareness, and/or atypical speech
sounds and patterns.
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In order to treat these differences, OTs and SLPs may find effective treatment lies
in integrating sensory inputs into communication and evidence-based strategies, to
allow the individual to maintain arousal, sustain optimal attention, react with
expected emotions and affect, and engage purposefully in action as a response
(Anzalone and Williamson 2001). These four A’s are core to sensory integration
theory regarding modulation (arousal, attention, affect, and action). Without these,
successful interventions are very difficult to achieve.

Evaluation of oral-motor skills is often times overlooked when evaluating the
treatment needs of students with ASD. Often times, programs that are trying to
encourage verbal language development have not focused on the child’s ability to
process sensory information. The result is a system that cannot produce the
movements needed for verbal imitation or to even produce a sound or a syllable.
For example, if a child is hypersensitive to any tactile input in their mouth, they will
not be able to produce a /d/ or /t/ sound that requires the tongue to make contact
with the palate. Children with ASD are often unable to register and modulate
sensory information in one or more of the sensory systems (Ayres 1979; Flanagan
2008). Not being able to register and modulate sensory information interferes with
the development of oral-motor skills which in turn interferes with feeding skills,
speech production, and communication.

Speech is considered to be vocal communication and is comprised of the sounds
of language. Prior to the development of speech, communication begins at birth.
Infants learn to communicate using their senses. They communicate through what
they hear, see, touch, and feel, through their movement and interactions in their
world.

Research has confirmed that infants show preferences for human faces over other
stimuli, speech over other sounds within the environment, female voices over other
voices, and the sound of their own mother’s voice over other female’s voices. They
are able to use their sensory systems to facilitate and attend to what is most relevant
and to inhibit, or ignore that which is less relevant. To communicate effectively,
individuals must be able to exchange information.

Communication deficits are central to the diagnosis of ASD. However, the
deficits are not only in language. The deficits exist more fundamentally in com-
munication regardless of modality. A minority, approximately 20-30 % of children
with ASD, do not develop spoken language as a primary means of communication.
They also do not compensate for a lack of speech with gestures or other means of
communication. Some individuals on the spectrum may be able to repeat sounds
and speech, often referred to as echolalia, but may not be able to produce spon-
taneous and meaningful speech needed for communication. Other individuals are
able to communicate, but need to be taught to use augmentative and alternative
modes of communication to compensate for a lack of recognizable speech sounds.
Often times, individuals will resort to the use of behaviors as communicative
attempts.

Due to the integration of sensory and motor abilities into the development of
speech and language skills, a natural connection between the occupational
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therapists and SLPs exists. SLPs and OTs have a common foundation of practice.
Both disciplines are trained in allied health and medical health fields and share
many prerequisite and core coursework. Both professions target daily functions and
are trained in understanding anatomy, physiology, neurology, illnesses/disease
processes, and medical management of disorders, in order to treat holistically. OT
practice often prioritizes self-care, work, play, psychosocial function, motor skills,
sensory integration, and related functional issues that impact participation in daily
activities. SLPs prioritize functions of speech, communication, cognitive ability,
and oral-motor skills that allow individuals to participate in daily activities.

The foundational connection between the two disciplines is the impact of the
sensory and motor systems on daily life. If an individual cannot integrate sensory
information within their environment, he/she will have difficulty with producing
effective communication, speech, or motor response within that environment.

Both disciplines attempt to identify the etiology of presenting issues and diag-
noses, and existing skill deficits or difficulties, and then use the process of task
analysis to develop an effective treatment plan or therapeutic approach. Both pro-
fessions are committed to facilitating the development of an individual’s maximal
functional potential to achieve independence and success in the skills required for
daily life, such as self-care, mobility, and communication.

In particular in the pediatric population, there is often a developmental pro-
gression of skill acquisition. For example, in order to be successful at self-feeding,
which is an activity of daily living that falls within the scope of an OT’s practice,
individuals must be able to use oral-motor skills to open and close their mouths and
to use their mouths, tongues, and swallowing mechanisms to successfully eat,
which falls within the scope of an SLP’s practice. This overlap within one daily
activity is an example of how there is a natural overlap of treating therapies, which
results in a method of delivery often referred to as co-treatment. In a co-treatment
session, multiple skills can be targeted cohesively with the same functional activity
or goal.

Collaboration between SLP and OT allows practitioners to simultaneously target
skills and treatment delivery to maximize effectiveness during treatment. If indi-
viduals are able to improve sensory processing, modulation, and motor response,
they are more successful in developing a consistent and effective adaptive response
to stimuli.

A collaborative session between disciplines, or co-treatment, allows both ther-
apists to use their professional skills to prepare individuals for participation in a
therapy session and address complimentary components of skill development.
Successful collaboration allows the individuals to also generalize the skills taught
within the therapy session into their home, classroom, or daily life. When in a
collaborative or co-treatment session, the individual (or group) would be more
likely to transition to therapy using sensory strategies, would then sit in an adapted
seat or spot in the room versus traditional seating, and would incorporate multiple
sensory and motor systems into learning.
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Social Skills and Pragmatics

Individuals with ASD, social pragmatic communication disorders, and other related
disabilities benefit from a co-treatment approach when addressing social skills.
SLPs and OTs offer insight into both the assessment and treatment. Although any
staff member can help with social skills instruction, SLPs and OTs are specifically
trained to address psychosocial and social skills through their education in the
subjects of psychology, group treatment, and social interaction skills. Social skills
require individuals to have foundational cognitive and language skills.
Additionally, sociocultural knowledge is necessary. OTs and SLPs can work with
individuals on developing the necessary cognitive and linguistic skills required,
including emotional processing, attention and working memory, executive function,
and theory of mind. Individuals should be able to fluidly perform these skills within
multiple settings.

Treatment Session Example

Treatment sessions are typically considered to be the time that an individual or
group spends in direct treatment with the therapist providing services. Often it is
believed that the session begins when the individual receiving therapy sits at the
therapy desk or table and begins skill work. The effectiveness of therapy sessions
may actually begin during transition from the classroom to the therapy room or
from activity to activity, particularly in an inclusive educational setting. Social
engagement and relatedness can be addressed from the moment the therapist or
educator calls for the individual receiving therapy. The skills of timing and social
interaction can continue to be addressed during the walk to the therapy setting or
classroom. Daily living skills, following routines, and following directions can also
be addressed in the context of preparing for therapy and during the transition. For
example, if students are required to remove their shoes for therapy, the task of
shoe-tying can be incorporated. This may be further aided by visual supports
provided on a device, such as a task analysis app that provides step-by-step
instructions with visual supports or through the use of previously taken digital
photographs of each step of the required task being performed by the student. The
student can simply access the photographs by touching the screen and swipe the
photographs away, one at a time, in order to see the next step.

In fact, through the use of technology such as an iPad or tablet, a visual schedule
can be used via applications or calendar functions. The visual support of a schedule
allows the individual to improve their ability to transition more independently.
Through use of technology for visual schedules, other organizing features and
options become possible, such as pop-up task reminders with optional alarms. The
same app or calendar program can also be used to create a sub-schedule or a task
list. The sub-schedule can be presented to the individual to show him/her what will
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be happening in the therapy session. Communicating the basic principles of
TEACCH (known as structured TEACCHing) by letting the individual know what
work, how much work, when he/she is finished, and what is next promotes pre-
dictability. Structured TEACCHing practices reduce anxiety about the unknown
aspects of a treatment session. In addition, a digital timer may also be used through
the clock function on a device or through use of an application on the iPad or tablet.
A timer can optionally be set for tasks to countdown to transition or to visually
communicate how long each activity is expected to take. Timers are useful for
individuals that do not become anxious by the visual reminder. Timers can also be
set without being visually seen during a task if their use distracts or promotes
anxiety in the individual.

Because of the collaborative nature of the treatment session with SLPs and OTs,
skills targeted can include fine and gross motor, oral motor, sensory motor, artic-
ulation and language development, activities of daily living, writing and tool use,
play/leisure, and social skill activities. The use of language during functional
activities promotes generalization of skills and provides a framework of under-
standing to the activities being performed.

In a typical co-treatment session, the treating therapists will typically work with
one to five individuals per session, depending on treatment goals. When individuals
are seen for a co-treatment session, overlapping areas of concern or treatment
priorities are grouped together according to related treatment goals or diagnoses.

For an example, when working with two individuals with ASD with speech
articulation, language, and fine motor issues, a typical treatment session lesson plan
may look as follows:

After checking a visual schedule app, photograph of the therapy room or area, or
a calendar feature, the two individuals being seen for treatment transition to the
therapy room or area. While walking to the therapy room, the same devices would
be used for greetings or to visually support individuals by reminding them to greet
one another. Through use of voice output, the individuals are able to greet adults or
peers encountered during the transition. Each individual is given the support or
prompt that is individually needed. If one requires only a visual support, then this is
the extent of the prompt given. If the other individual needs voice output, tech-
nology allows that individual to successfully great peers and adults. Other indi-
viduals may simply need the visual reminder prior to transition. Some may require
additional gestures, verbal, and/or visual prompts to participate.

Upon entering the therapy room, both individuals will be visually and verbally
directed to the therapy room or area. Routines are built to allow individuals to
predict what will happen and changes are incorporated systematically, through
visual prompts and priming.

Depending on the treatment setting, OT may choose to begin the session by
incorporating various low- and high-tech sensory and fine motor activities, such as
fidget use, gross motor sensory activities, or use of therapy putty exercises to
prepare their bodies for the session. After preparation, the individuals may then be
seen separately by each therapist, with the therapists and individuals switching after
a designated time or task.
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The SLP will be using a variety of low- and high-tech options, such as an app
that practices articulation skills, while the OT simultaneously works with the other
individual using similar tools such as an iPad or tablet, but may be working on a
different set of skills, such as fine or visual motor activities.

Social Benefits of Groups and/or Co-treatment

By working together on activities, individuals can then benefit from opportunities to
develop social skills. Through use of photograph and video features on the devices
used, video modeling can be used to demonstrate an activity and additional apps or
activities can be used to deliver social skills instruction. Individuals are then
afforded the opportunity to practice social skills and generalize skills previously
being practiced, such as writing/speaking a story together, role playing a social
skill, or through playing a game and learning concepts such as turn-taking or
maintaining conversation. Following this activity, therapists may choose to allow
individuals to choose an activity as reinforcement for completing the treatment
activities assigned. This choice time should be incorporated in the visual schedule
or sub-schedule/agenda for the session.

Reduce Materials

Use of technology allows the therapists to work on a variety of skills without
having to switch out or manage a large amount of physical material. For example,
the SLP can work on articulation skills that previously would have used flash cards,
stampers, and work sheets and the OT is working on fine motor and visual motor
tasks that would have required puzzles, pieces, worksheets, pencils, and crayons to
be accessible. Through the use of a tablet or iPad, the same treatment objectives can
be met and activities can be switched or adapted more readily. The OT can
incorporate tools, such as a stylus to address handwriting skills.

Data Collection

Data collection is simplified with the use of multi-feature apps. The SLP and OT
could choose to use the same app and writing prompt to then voice record the
session with the individual and collect data on the student’s responses during this
session. This one activity completed on the app is saved to collect data on multiple
treatment goals, related to the individual’s plan. The OT can later review the
student’s writing sample through accessing the app or by taking a quick screenshot
of the writing sample and emailing it or saving it to a digital file.
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When each activity is completed, the individuals can continue to switch or may
work together. Again, both the SLP and OT will be able to collect data related to
their shared or independent goals and save examples of the individual’s work
samples.

Sensory Ideas for Co-treatment

Organization

The OT and SLP need toreate-organized treatment spaces that will help individuals
to organize their brains, bodies, and sensory responses. An organized environment
promotes a calm sensory response. Designated spaces should have clear visual
boundaries to indicate what is to occur. Supplies and belongings should be orga-
nized in specific locations within designated spaces. Co-treating therapists should
consider using structured work tasks and systems to organize work and activities.
Use of visual supports during the session to prepare, inform, teach, and self-monitor
will assist in self-management and comprehension.

Spaces

Co-treating therapists can create calm spaces within treatment areas, with soft
materials, low light, and closed areas where individuals can take time to organize
their systems when overwhelmed. They can also provide consultation to classroom
teachers and building staff on how to incorporate this strategy building-wide.
Within the treatment space, therapists can also provide opportunities for movement
that organizes, such as rocking in a rocking chair or sitting on a therapy ball during
treatment sessions. Co-treating therapists should pair movement with learning.

Modulation and Arousal

When planning activities in a therapy session, it is important to consider arousal
level. Arousal level affects an individual’s performance. If arousal level is too high,
performance decreases due to inability to maintain attention and increased anxiety,
among other factors. If arousal level is too low, performance decreases due to an
inability to purposefully engage and sustain attention or motivation for a given task.
To increase arousal, try incorporating alerting activities, such as standing during
some activities, writing on a vertical surface, use of alternative seating, and through
incorporating short movement breaks. Therapists could include transition walks
(animal, robot, etc.) for younger students. To provide organizing input, have older
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students carry objects or “therapy bags” to the session. Include individuals in tasks,
such as erasing a large dry erase board before the session. Oral motor and tactile
input at the beginning of the session can also provide needed sensory input to
organize and engage students. When an individual has optimal arousal, attention is
sustained and a purposeful action, or response, is the result.

Sensory Defensiveness

For some individuals, sensory input can be distressing. It is a challenge for SLPs
and OTs to address oral motor or fine motor issues when faced with sensory
defensiveness, particularly tactile, oral, or auditory sensitivities. Individuals with
tactile defensiveness may have difficulty tolerating touch, clothing textures,
grooming, and self-care activities. Providing input that does not increase anxiety
and opportunities for individuals to explore sensory input in a non-threatening way
allows their systems to process and integrate the sensory experiences and produce
an adapted and functional response.

For tactile and oral sensory de-sensitization, therapists should use caution in
forcing any sensory input. It is important to respect that individual’s personal space
and to find a balance between being gentle and firm when approaching sensitivities.
Distress or signs of fear and anxiety can reduce an individual’s ability to respond
and adapt. Therapists should use clinical skills and judgment in transitioning to
more intense input and should recognize if an individual can or cannot tolerate
given inputs. Use of inhibitory input, such as proprioceptive input, will allow
therapists to address defensiveness. An example of this would be to use Lycra to
provide deep pressure and to provide chew tubes, blowing activities, or chewy
snacks throughout the day.

Oral and Verbal Praxis

When individuals have difficulties with oral praxis, they may have difficulty with
tongue movements, lip control, sucking, swallowing, and eating. They may struggle
with imitating oral movements. If they have differences with verbal praxis, they
may struggle with articulation of speech and with planning and executing with
conversation (sentences). Again, incorporating fun and interactive activities and
games to improve ideation, awareness, and planning of oral-motor skills will allow
therapists to address oral praxis within a therapy session. Include activities that
require tongue, lip, cheek, and facial imitation and independently initiated
movements.
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Conclusion

Combining speech-language pathology and occupational therapy allows for an
effective treatment approach for individuals with ASD. Collaborative treatment
between OTs and SLPs that incorporates sensory strategies into evidence-based
communication strategies allows therapists to impact modulation of sensory
information and improve learning. If individuals adequately modulate and integrate
sensory information, they are able to maintain arousal, sustain optimal attention,
react with expected emotions and affect, and engage purposefully in communication
as a response.
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Chapter 6

Supporting the Writing Skills

of Individuals with Autism Spectrum
Disorder Through Assistive Technologies

Amy Bixler Coffin, Brenda Smith Myles, Jan Rogers
and Wendy Szakacs

The elements of written expression—handwriting, prewriting, writing, and writing
conventions—require a set of complicated skills that go beyond the act of holding a
pencil and putting words on paper. It includes the complex interaction among
physical, cognitive, and sensory systems (Kushki et al. 2011). Most students with
autism spectrum disorder (ASD) are likely to have difficulties with written
expression which will impact their academic performance across subject matter
areas (Griswold et al. 2002; Whitby and Mancil 2009). This paper highlights some
of the challenges experience by writers with ASD as well as assistive technology
supports that can positively impact (a) handwriting; (b) the prewriting process;
(c) the writing process that includes drafting, editing, revising, and the final product;
and (d) writing conventions that include spelling and grammar.

Characteristics of ASD that Impact Written Expression

ASD is associated with a high occurrence of motor difficulties (Gowan and
Hamilton 2013) that impact the physical aspects of handwriting: postural control,
motor control, motor memory, and motor planning (Fournier et al. 2010).
Consistent with impairments in motor planning is a high prevalence of dyspraxia in
individuals on the autism spectrum. Dyspraxia, the disruption in the way messages
from the brain are communicated to the body, affects a person’s ability to perform
smooth, coordinated movements, those needed when performing fine motor skills
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such as handwriting. Further, ASD is also associated with differences in manual
dexterity, muscle tone, and grip strength (Kushki et al. 2011).

When students struggle with handwriting, there can be unfavorable implications
on writing assignments. Letter formation, size, alignment, spacing, and overall
legibility are often compromised (Kushki et al. 2011; Myles et al. 2003).
Consequently, academic participation and performance can be affected.
Demonstration of what the student knows about a particular subject or the ability to
express his/her thoughts or opinions on a topic can be jeopardized when hand-
writing is compromised (Delano 2007). It takes great attention to write legibly,
oftentimes interfering with the focus on the writing assignment itself and ultimately
causing undue stress on the individual. In addition, handwriting challenges can
hinder students from keeping up with the excessive amount of written work
required in school, eventually having a negative impact on educational performance
(Church et al. 2000).

Writing is highly dependent on executive function components, including
planning, working memory, cognitive flexibility, and inhibition (Hill 2004).
Individuals on the autism spectrum frequently struggle in the writing process and
need support in the early development of their writing. Getting ready to write and
preparing for the actual composition can be very challenging for them. Questions
such as “Where do I begin? Where and how do I find information on the topic?
How do I organize all of the information that I gather? and How do I stay focused
on the assignment and complete it in the required timeline?” are frequently posed
by writers, yet the answers to such questions do not come easily to individuals on
the autism spectrum. For this reason, supports are needed to aid in the writing
process (Dockrell et al. 2014).

In addition, characteristics associated with ASD, such as deficits in theory of
mind (ToM), or the ability to consider another person’s viewpoint; difficulty
engaging in abstract and imaginative thinking; and weak central coherence, or the
inability to see the “big picture” and instead focusing only on the details, can
negatively impact a person’s ability to successfully participate in the writing pro-
cess (cf., Brown and Klein 2011; Fuentes et al. 2010). Furthermore, differences in
language and communication skills as they relate to gathering and expressing
thoughts in a cohesive fashion and then expressing them on paper can also jeop-
ardize the writing process (Asaro-Saddler and Bak 2014).

Myriad research has shown that the brains of individuals with ASD operate
differently than those without autism (cf., Anagnostou and Taylor 2011; Brambilla
et al. 2003) and, consequently, there is an impact on written expression (Dockrell
et al. 2014). The different parts of the brain do not communicate with one another in
a manner similar to the brains of typically developing students. The ability to write
involves an extreme amount of synchronization between the parts of the brain
governing motor control, language skills, sensory feedback, and executive function
(Boucher and Oehler 2013). When this does not occur, coordination of the skills
needed for written expression is negatively influenced resulting in an interruption in
the flow and planning of thoughts and their transformation into text (Asaro-Saddler
and Saddler 2010). For example, if a student has language deficits, it may be
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difficult for her to generate ideas on paper. In addition, she may struggle with
formulating sentences and/or paragraphs and organizing them in a way that makes
sense to the reader. Simultaneously, the act of actually using a pencil may trigger
anxiety due to motor challenges.

Handwriting Strategies

The act of being able to efficiently and effectively handwrite, as was mentioned
previously, can be challenging for individuals with ASD. However, there are many
different types of assistive technologies that can help to support difficulties with
handwriting. It is extremely important to conduct an AT assessment that addresses
the various components of handwriting so that appropriate assistive technology
features can be selected based on the student’s specific needs (Beigel 2000). It can
also be helpful to adapt and support the actual process of handwriting by first
looking at both the writing implements and the paper accommodations before
looking for higher tech alternatives to handwriting, such as keyboarding and touch
screen devices. Sometimes, the lower tech solutions can be implemented more
easily and with minimal learning invested by the student (Alper and Raharinirina
2006). This section will present various AT features of writing supports because
features matching is one of the most important and critical parts of the AT
assessment process.

Sensory AT Feature Accommodations

Sensory challenges faced by individuals with ASD may be in the form of sensi-
tivities or decreased responsiveness to sensory input (Myles et al. 2014). Both can
create challenges in holding writing implements and executing strokes for hand-
writing. Tool features that may be useful for individuals who are sensory sensitive
may include trying various sizes, shapes, textures, and types of writing utensils to
see which are most sensory acceptable to the student. In addition to the actual
writing implement, writing paper and surfaces can also impact students with sen-
sory sensitivities (Fuentes et al. 2009). Consideration for the type, color, and texture
of the paper used may be necessary. Some students may also have a sensory
preference for the drag of the pencil or pen on the writing surface. Dry erase boards
or gel pens offer a harder and smoother writing experience with less drag, whereas
fine point pens and thicker papers may offer more resistance when writing. Finally,
individuals with autism may also not only have tactile and kinesthetic sensitivities,
but some also have visual sensitivities to the paper and text color (Ludlow et al.
2008). Color screens tests may be useful in determining which colors are more
effective in supporting the writing needs for a specific student (Wizla 2012).
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If a student is an emergent writer who has difficulty holding a writing implement
due to sensory sensitivities, sometimes touch screen technologies offer an alterna-
tive to support the student’s future use of writing tools (Pennington 2010). Often, a
finger can be used to create letters/words/sentences that are displayed on the screen
without the need to hold a writing implement, allowing the student to develop the
kinesthetic feel of the letter formation without also dealing with the challenge of
holding the utensil simultaneously. This may be done through built-in handwriting
recognition within the touch screen device or through separate apps, particularly
drawing apps. Because of the smaller size of most touch screens and the size of the
strokes made by a finger, this is typically not a good solution for those who plan to
generate a large amount of text. However, there are now styli that can be worn on
the finger rather than held like a writing implement. These styli can be used to
create a more localized touch by the finger resulting in a smaller stroke that may
allow for more text entry than previously provided by finger strokes. Some apps,
particularly those developed specifically for drawing, also allow the option to adjust
the size of the mark created by the finger despite the actual size of the finger.
However, generally speaking, the use of a finger to provide handwritten input on a
touch screen is best used for students who are emergent drawers/writers to help
facilitate the understanding that movements captured on paper have meaning and to
further develop kinesthetic awareness of the formation of letters.

Students with decreased sensory responsiveness may benefit from a trial of
weighted writing utensils, as well as those that provide more drag on the writing
surface such as fine tip pens, soft pencil leads, and chalk. Writing surfaces and
papers with texture and increased thickness may also provide additional resistance
and input. Increasing the weight and resistance is sometime helpful in providing the
additional sensory input the student needs (Myles et al. 2014). There is often a fairly
wide variation in what each individual student finds as an acceptable writing utensil
and paper based on sensory preferences and needs. Experimenting with a variety of
utensils and papers with consideration for the above features could help to narrow
down the choices.

Postural/Motor AT Feature Accommodations

Individual with ASD may demonstrate motor challenges that include poor body
awareness, proximal stability, and generalized weakness. These challenges can
directly impact handwriting output in terms of speed, quality, and endurance
(Fournier et al. 2010). However, before the actual motor impact of writing is
addressed, the student’s general seating and positioning should be considered, as
this also will impact handwriting success (Tomchek and Case-Smith 2009).
While seating and positioning assistive technology options will not be discussed
in detail in this chapter, the reader should be aware of general guidelines for
appropriate seating of all students. Desk and chair heights should be adjusted such
that students are able to sit comfortably at the desk with the full surface of their feet
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firmly on the floor. They should also be able to rest elbows on the desk at a natural
height for appropriate support and have adequate reach to engage in the activity of
handwriting. Students with more significant weakness and low tone issues will
likely need additional postural and seating supports beyond that which is provided
with an appropriately sized standard classroom desk and chair. An occupational
and/or physical therapist should assess these additional accommodations. It is
important to address these issues before making other handwriting accommoda-
tions, and appropriate seating support often positively impacts handwriting per-
formance without additional or with fewer accommodations.

Some individuals with ASD may demonstrate alternate grasp patterns of writing
implements that may in part be related to sensory sensitivities, low muscle tone,
and/or weakness. Pencil grips that offer visual cues for specific finger placement
locations may be useful to encourage students who need help finding and devel-
oping a functional grasp pattern.

For students who have decreased strength and weakness as an underlying issue
to handwriting challenges, large barrel writing utensils are sometimes helpful.
Wearable writing implements that support the appropriate positioning and reduce
the grasp needed to hold the writing implement may also be helpful. They may also
benefit from writing surfaces that are smooth and offer little resistance of the writing
implement on the writing surface such as dry erase boards (Tomchek and
Case-Smith 2009).

Visual Motor at Feature Accommodations

Some individuals with autism may have underlying deficits in visual motor inte-
gration impacting their ability to execute letter and word formations including the
appropriate sizing and spacing of letters. Specifically, macrographia, which is
characterized by excessively large handwriting, is a common issue found in the
handwriting of individuals with ASD (Johnson et al. 2013). These types of chal-
lenges may be supported by using specialized papers that have tactile and/or visual
cues.

Papers that offer tactile cues often have one or more of the writing lines raised so
students can feel the line with their writing implement when they bump up against
it. These types of papers can be commercially purchased or they can also be made
with puffy paints or liquid white glue by tracing over the lines on the paper and then
allowing the paint/glue to dry before use. These papers can be helpful for guiding
the student in appropriate letter and word sizing.

Specialty papers with visual cues can include many variations that provide visual
cues for lines and spaces. Many times these papers can be used to support
instruction in handwriting development, as well as provide ongoing visual supports
for maintenance of developed skills. There are papers with different line/boundary
types such as dashed lines, dotted lines, bold lines, and letter boxes. There are also
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papers with color-coding such that both lines and writing spaces may be
color-coded. In addition, papers with pictures of supports on the lines delineate the
top, middle, and lower lines for writing.

Writing Speed and Legibility AT Feature Accommodation

Despite efforts to accommodate sensory motor and visual motor needs with stan-
dard and alternative writing implements and papers, some students with autism may
not be able to use those accommodations successfully for effective writing speed
and legibility (Trewin and Arnott 2009). For those students keyboarding, touch
screen technologies, scanning, and speech-to-text technologies may offer hand-
writing alternatives that still allow the students to generate written text indepen-
dently but in a digital text format. Oftentimes, these solutions can also help to
increase the overall legibility of the written product, as well as the speed at which
the student is able to generate text.

The use of keyboarding as a successful alternative to handwriting for students
with ASD has been noted in the research (Tomchek and Case-Smith 2009).
Keyboarding can offer support for students who may have sensory motor or visual
perceptual challenges that impact the production of handwritten output (Hellinckz
et al. 2013). Keyboarding has been found to offer improved legibility and speed of
written output for some students with ASD. There are many different types of
keyboard options available. Oftentimes, students do very well with a standard
keyboard attached to a desktop or laptop computer. There are also dedicated por-
table word processing devices such as the Forte and Fusion by Writer Learning.
These types of devices offer an easy-to-use interface that includes features that
support only the writing process. There are typically no additional features in the
portable word processors that can create distractions for students, such as Internet
access, games, programs, or apps. These devices are simple writing support systems
only. Features that may be found on these types of devices include text-to-speech,
word prediction, spelling check, and electronic writing rubrics. The screens typi-
cally display four-to-six lines of text at a time which can be a disadvantage for some
students who need to see all content while composing. However, the text generated
on these devices can be sent to a computer via Bluetooth and/or cable connection
for final editing in a word processing document.

In addition to the standard keyboard, there are also many different types of
specialized keyboards, such as keyboards with alternate key layouts (ABC, Dvorak,
etc.), large and small footprint keyboards, color-coded keyboards, and program-
mable keyboards (Trewin and Arnott 2009). The alternate keyboard offers potential
for some students with ASD who may need more intensive supports through the
expanded keyboard. That type of keyboard offers features that may support motor
challenges, such as the ability to create custom key layouts of various key sizes and
spacing as well as adjustable touch sensitivity. Its greatest strength is in the custom
content support it can provide for compositional writing.
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Touch window or mobile devices such as the Google Chrome Book, Apple iPad,
or smartphones when paired with specific writing apps or extensions offer features
that have not been available in previous computer and keyboard technologies.
Annotated note applications often offer features, such as the ability to take a picture
of content and then draw, type, record, or handwrite to annotate the photographed
information. This can help to reduce the quantity of handwriting required when
taking notes either during lectures or when researching information for papers.
Dedicated voice recording devices and apps are another way to reduce the need for
handwriting. There are a number of apps that will allow recording of information,
along with tagging for later retrieval. Devices, such as the LiveScribe Pen, are
unique in that they allow a student the option of both taking typical handwritten
notes in a special paper notebook and supplement those notes with a recording of a
lecture. The benefit of this type of device as opposed to a standard digital recorder is
that the recording actually attaches to the student’s handwritten note, so the student
can play back the recorded content that occurred when the handwritten note was
taken. This could be useful for students who prefer to draw pictures or take cursory
notes to represent content as well as students who fall behind in their note-taking
due to slow handwriting speeds. These options are good for students who are
gathering information, but do not expect to edit the information at a later date.

For those students who need to be able to reproduce hard copy text and then
quickly use and edit the text at a later date, there are handheld scanners and apps
that provide optimal character representation (OCR) technology to convert the
scanned or photographed text (Puckett 2011). Dedicated handheld scanning devices
can be used to reproduce text from hard copy sources so the information can be
quoted or paraphrased for papers and reports at a later time. These devices allow for
scanning of content in a specific location or several locations on a single page of
text when the full text on the page of the document is not needed. Apps generally
provide a way to photograph a full page of text at one time and then convert the
hard copy text to editable digital text. Again this reduces the student’s need to
handwrite all information and increases their speed in gathering needed
information.

Finally, speech-to-text provides yet another option to reduce or replace hand-
writing, as well as typing (Puckett 2011). Speech-to-text, voice recognition, or
automatic speech recognition are all often used synonymously to refer to the act of
speaking into a computer or touch screen device, resulting in the device recognizing
and converting the spoken words into editable digital text. The generated text can
occur in word processing documents, text messages, e-mails, and most fields that
can accept typed text. Many smartphones and touch screen technologies now
provide speech-to-text within their platforms, as well as newer computer operating
systems. There are also computer programs and applications that are specifically
designed for generating speech-to-text. These types of programs can provide a
higher degree of accuracy in interpreting an individual’s speech patterns for the
production of typed text as opposed to those found in various system platforms;
however, there is generally a training period and a need to correct errors to keep the
accuracy of the speech-to-text system working effectively. There are many
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considerations to using speech-to-text systems some of which include the noise in
the immediate environment, the noise the user will make in the environment using
the system, and the person’s speech intelligibility, just to name a few. A more
in-depth look at the various considerations for effective use of speech-to-text can be
found at http://www.atinternetmodules.org/mod_intro.php?mod_id=96.

In summary, there are many features of AT and general technology tools that
may help to support the handwriting needs of a student with ASD; however, in
order to determine which tools may be most useful, it is necessary to assess learner
needs, environments, and specific handwriting tasks to determine the most appro-
priate features and, ultimately, the specific tools that contain the needed features. It
is recommended that accommodations to typical writing implements and papers be
considered first and if the student is not able to adequately perform needed writing
tasks with those types of tools that handwriting replacement tools be considered,
such as those that provide digital text production capabilities through keyboarding,
scanning, or voice recognition.

Prewriting Strategies

The beginning stage of the writing process is prewriting which includes
(a) understanding an assigned topic or choosing a topic, (b) identifying main ideas,
(c) finding supporting information for the main idea, and (d) organizing the
information. Individuals with ASD may need additional direct instruction, a further
breakdown of the assignment parts, and specific strategies or tools in order to
complete prewriting successfully.

As a student begins the prewriting stage, a topic is either assigned or chosen. If at
all possible, including a student’s special interest area as a topic or a facet of a topic
can be a motivational tool (Winter-Messiers 2007). A student would first research
the assigned topic or possible topics through a variety of search engines and gather
the initial information. For a student with ASD, this first step of prewriting can be
overwhelming without further direction and supports. Once the student has decided
on a topic, the next step is to support the topic with main ideas and supporting facts
for each main idea. Then, all of this information needs to be organized in readiness
for the actual writing. There are many smaller actions within each of these steps that
can impact the quality of the project. As discussed earlier, a student with ASD may
be challenged with how to begin any one of these steps, with where to find the
information and decide what is applicable to the topic, and with figuring out a
schedule of what to do and when to do it. There are some strategies and tools to
help students with ASD approach prewriting in a more successful manner.

A first question for the student with ASD may be, “Where do I find the infor-
mation and research?” At this point, a list of related books and a list of search
engines could be helpful. Some search engines, such as Google Custom Search,
iPL2, Sweet Search, or KidsClick, can be content specific and kid friendly. One
site, Twurdy, displays search results at a needed readability level. Some students
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with ASD may need more specific search parameters through an individualized list
of pages to visit or a form to fill in with a limited amount of information and a
teacher check in for guidance before continuing.

When the student is researching a possible topic, mapping or graphic organizers
(GO) can help make this more visual as compared to a listing of text representing
the facts or thoughts (Twyman and Tindal 2006). Mapping or GO tools can be used
at all age levels and individualized to meet the needs of a student. For instance,
younger children may use the Five Fingered Planner that has students drawing or
writing on the outline of a hand. The palm of the hand contains the topic, each
finger has one detail, and the thumb relates a feeling the child has about the topic.
An older child may use a bubbled outline in which each area contains a point and
supporting details. Some students may use a virtual mapping or GO tool, such as
Mindmeister, Text 2 Mind Map, or Essay Map, to organize the information found in
the research stage.

Once the research information is gathered, the student will identify the main
ideas and supporting details. Again, the use of mapping or GO can help make this
step visual for the student with ASD. Direct instruction or a student—teacher con-
ference may be necessary to help the learner narrow a topic and identify main ideas
and supporting details.

The final step of prewriting is to organize the information sequentially. This may
be supported through use of a template that uses a sequence of order, such as first,
next, and then. Again, modeling how to organize the information using a variety of
paper/pencil or virtual templates can support the learner’s skills development.
Again, direct instruction may be necessary for some individuals on the spectrum.

To address the executive function needs that arise during the writing process,
particularly those related to organization (Nyden et al. 1999), there are several tools
that can be used. If a student is challenged to complete a project with the basic
instructions usually presented, then written or pictorial step-by-step instructions
may be needed. Start with a task analysis of the project and then decide how far the
student needs this project to be broken down to reach the highest level of success.
Having a text, pictorial or virtual checklist of steps needed to complete the pre-
writing process can assist the student with ASD in completing all parts of the
assignment (Myles and Rogers 2014).

Another executive function skill that may be challenging for those on the
spectrum is time management (Mintz et al. 2012). Each step of the prewriting
process needs to be completed within a given time period. Building in checkpoints
or reminders can help the student with ASD move through the process in a timely
manner. Reminders can be a star with text stating “Check-in with teacher today” or
can be a virtual alarm that is available on iCal, CalAlarm, or Google Calendar.
Apps, such as Countdown Calendar, show how many days are left until something
is due. Similarly, iHomework allows a project to be chunked into smaller parts and
has a reminder for each segment.

Keep in mind, there are many tools and supports that can be put in place for a
student with ASD, but usage of the tools must be taught through direct instruction
and monitored as the student begins to implement them.
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Strategies to Support Writing Conventions

Writing conventions are the rules of spelling and grammar needed by the student to
technically perform the act of writing. As previously discussed, many students with
ASD struggle with the conventions of writing for a number of reasons. Handwriting
challenges might be one explanation for these difficulties as they may compromise
the cognitive resources needed for writing in general including writing conventions
(Hellinckx et al. 2013). In addition, deficits in working memory may make it
challenging to consider and operationalize all aspects of the writing process
simultaneously (Brenner et al. 2015). Finally, language deficits may impact not
only pragmatics, but may have a more significant influence in terms of the pro-
duction and understanding of grammatically correct content (Dockrell et al. 2014).
Assistive technologies can support these various areas of writing challenges that are
often experienced by students with ASD. As has been mentioned previously,
assessment of need is necessary for the best selection of technology supports with
consideration for the student’s needs, environments, and tasks. The SETT frame-
work (Zabala 2005) can help provide teams with a framework for discussing
specific technology supports needed by the student.

Spelling AT Feature Accommodations

Historically spelling support occurred when students used a dictionary to look up
words. For students to be successful in this, they needed some fairly effective
encoding skills to actually locate the word in the dictionary to check the spelling.
They also needed to be able to focus long enough to (a) complete the task by sorting
through a large number of options, (b) locate the correct response, and (c) transfer
the information from the source to their work. Thus, multiple steps were needed that
contained many opportunities for failure along the way. It was not infrequent to
hear teachers and students alike say, “How can I find the correct spelling of a word
in the dictionary if I don’t know how to spell the word?”

The advent of the electronic handheld spell-checker seemed to help some of the
problems associated with standard dictionary lookups for spelling assistance.
Electronic spell-checkers are handheld dedicated devices. That is, they do essen-
tially nothing more than provide spelling support. They can provide this assistance
to individuals who still wish to generate handwritten work, but need more guidance
than offered through a standard dictionary. While a student still needs to enter the
word they wish to know how to spell, they do not need the spelling accuracy
required by a standard dictionary. Electronic spell-checkers are often able to pho-
netically search using common spelling errors and offer several choices of best
guesses of the student’s targeted word. Because they are electronic, some are also
able to speak the word options and definitions of the words generated so the student
can ensure it is the word they intended to spell. There are also apps that can now
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perform the same types of functions as electronic handheld spell-checkers. The
advantage to a spell-checker app is that they are often loaded on smartphones and
are readily available to the person in any environment, so carrying a secondary
dedicated device is not needed.

If more spelling support is needed by the student or if the student is generating
written work through electronic means, electronic spell-checkers that are embedded
in computer operating systems or standard word processors may be useful. These
typically provide a basic level of spelling support and often include a visual cue
when a word has been misspelled. Sometimes, these systems offer in-line spelling
correction choices, but most require that a student activates spell check when the
document is completed that alerts the system to search and find spelling errors and
offer correction choices.

More sophisticated reading and writing support software specifically designed
for students with disabilities, such as Kurzweil, Read and Write Gold, WYNN, and
Solo, offer the greatest degree of spelling support. These feature-rich programs
provide many different choices of spelling assistance in addition to other built-in
reading and writing support tools. Several of the developers of these programs have
also recently developed apps that provide some of the same spelling features as the
full software programs. Spelling support in these tools may include different types
of visual cues for misspelled words, such as highlighting, underlining, and flashing
words. They may also include added auditory supports, such as playing a sound
when a word is misspelled. All of these spell check features can occur in real time
or can be set so that spell check can be manually activated by the student when
desired. For many students with ASD, hyper-focusing on details, such as the
identified misspelled words during real-time spell check, can create difficulties for
the student in generating fluid thoughts during the writing process. Turning off the
spell check and the constant reminders of misspelled words may reduce this diffi-
culty. Once the student is finished getting her thoughts on paper, then the spell
check can be activated with the appropriate visual and auditory cues.

All of the previously mentioned reading and writing programs have some type of
phonetic spell check. Generally, this allows the spell check to effectively return
spelling suggestions even when the student has provided phonetically misspelled
words, words without vowels or has mirror letter errors. Because the spell check
occurs within the written document, it can also use the context of the written work
to better predict the word the student is attempting to spell, adding to the accuracy
of the spell check for those students with significant challenges in spelling.
Returned spelling suggestions are also generally provided with definitions in these
programs. This can be extremely helpful to students with ASD who often struggle
with the understanding of word meanings (Henderson et al. 2015). This can help to
build vocabulary and ensure the correct replacement word is selected for the mis-
spelled word. In addition, all of these programs provide a text-to-speech feature in
the spell check so word choices can be spoken aloud to the student.

Many reading and writing programs also offer a word prediction feature that can
support students with significant spelling challenges (Kagohara et al. 2012). This
feature allows for the prediction of words as a student keyboards. It is not necessary
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for the student to type the entire word to see potential word choices. The word
prediction found in these programs is different than the word completion that is
found in smartphone technologies. The word prediction found in the reading and
writing programs relies on the context of the written output and learns from the
writer’s writing style. It also includes many methods to generate word choices that
enhance accuracy.

Word prediction can provide additional support for students with the most
complex spelling challenges beyond traditional spell check in that it is interactive
and generates word choices in real time. This real-time, automatic generation of
words can also support students who have limited writing vocabularies and are not
sure how to grammatically use words within sentences. In addition, it allows the
student to see potential words that might be considered for the development of a
sentence. Oftentimes, word prediction in these programs can be populated with
custom word dictionaries so that words generated in the word prediction are specific
to the student’s writing topic. For example, if a student is writing about the
Transcontinental Railway, he may see words in the word prediction such as
transcontinental, railroad, Pacific, construction, continents, regions, and California
with greater frequency. Again, this can be useful for students with ASD who may
struggle with the understanding and use of vocabulary (Henderson et al. 2015).
Some programs with word prediction, such as Intellitools Classroom Suite, also
provide the option to activate pictures supports to accompany some words in the
generated word prediction lists. For those students with emergent reading and
writing skills who need that level of support, this is a great additional feature.

Grammar AT Feature Accommodations

If a student struggles using appropriate grammar during writing activities, tech-
nology supports are available through traditional word processing programs and
with a greater degree of support through the specialized reading and writing pro-
grams mentioned previously in the spelling section. Most word processing pro-
grams have a grammar checker embedded in the program. Those can offer support
for more advanced student writing; however, if students have more complex needs,
those may be better met by using programs that are designed specifically for stu-
dents with disabilities (Alliano et al. 2012).

The reading and writing programs mentioned previously have a number of
“checker” features that can be launched when a student has completed the writing
process. There are verb, confusable word (homonym), and general grammar checkers.
The verb checker will look for conflicts in verb tense and recommend a more
appropriate choice. The confusable word or homophone checker will search for words
such as to, too, and two and assess if they have been used properly in the sentence.
Recommendations are then offered along with the dictionary meaning so the student
can determine which of the homophones are the correct word selection. Grammar
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checkers assess word order and appropriate punctuation and make suggestions for
changes to improve the overall grammatical quality of the student’s writing.

Finally, for students who are at emergent writing levels and need a great deal of
support in producing writing with appropriate grammar, there are programs such as
Intellitools Classroom Suite and Clicker that can be custom—designed to provide
students with writing grids or toolbars. These custom writing grids or toolbars can
be color-coded for easy identification of parts of speech, or they can be set so
students have forced selections in appropriate grammatical order. With forced
selection, only certain words are made available at a given time. The words, except
those that are grammatically appropriate, may either be grayed out indicating they
are not available for selection or they may not be visible until a selection is made
from those that are available.

Summary

In summary, there are many tools available for students with ASD to support
challenges in writing conventions. The tools can offer a minimal amount of support
or can provide supports for students with the most complex challenges. Utilizing an
assessment process can help to determine the appropriate amount of support needed
by the student to support grammar and spelling difficulties and thus helping to
identify the needed technology features.
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Chapter 7

Using Visual Organizers and Technology:
Supporting Executive Function, Abstract
Language Comprehension, and Social
Learning

Ryan O. Kellems, Terisa P. Gabrielsen and Caroline Williams

Executive Function

Individuals with ASD frequently encounter challenges in the areas of attention,
memory, and information processing due to impaired executive function skills.
Executive functioning deficits commonly found with ASD include problems with
planning, trouble with future-oriented thinking, challenges with organizing infor-
mation, and difficulty with managing multiple tasks and with abstract problem
solving (Coyne and Rood 2011; Hill and Bird 2006). These deficits fall under the
traditional domain of executive function: planning, organization, time management,
working memory, and metacognition (Dawson and Guare 2010).

Importance of Executive Function in the Classroom

Educational tasks in classroom environments require age-appropriate executive
functioning for academic success (Coyne and Rood 2011). If executive function is
delayed or impaired, as is the case in ASD, additional supports are needed for
students to be successful. Individuals with ASD have been shown to have lower
performance in tasks that require cognitive fluency, planning, goal setting, and
shifting attention (Hill and Bird 2006; Kleinhans et al. 2005). Technology-enhanced
visual strategies can be used to support individuals with ASD in classroom envi-
ronments. These visual strategies require the student to plan and manage time
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appropriately, set goals and subgoals for self-monitoring, and shift attention and
cognition between multiple tasks. When strategies to support or ameliorate exec-
utive function deficits are employed by teachers, students with ASD have improved
access to the curriculum (McKeon et al. 2013). Techniques for using technology-
enhanced visual strategies to support both academic success and executive function
are discussed in the next section.

Using Visual Strengths to Support Academic Success

Research has shown that many individuals with ASD have strengths in perceiving
visual information (Roser et al. 2014); people with ASD learn and retain infor-
mation when it is presented using visual supports (National Professional
Development Center n.d.). Bryan and Gast (2000) hypothesized that young adults
with ASD respond best to visual learning because they sometimes have difficulty
comprehending and paying attention to auditory stimuli. When a student with ASD
is struggling with educational tasks, the addition of visual supports to traditional
instruction can help the student access information more efficiently (Hodgdon
2011).

Research supports the effectiveness of using visual supports for students with
ASD. Kluth and Darmondy-Latham (2003) found that visually based instruction
(i.e., Venn diagrams, graphic organizers, and flowcharts) when combined with
verbal instructions was effective teaching strategies. Some individuals with ASD
have difficulty seeing the whole picture (gestalt), and instead focus on details,
sometimes at a superior level (Dakin and Frith 2005). These characteristics can be
used, along with visual supports, to help a learner with ASD to succeed in difficult
tasks, such as abstract concept comprehension and critical thinking.

Using Technology to Support Visual Learning Strengths

Advances in technology and affordability of devices for production of visually
based interventions, such as video modeling and activity schedules, have made it
easier than ever to provide visual supports in the classroom. For example, it is now
possible to load multiple intervention videos and other applications onto a small
device that can easily be carried around and used throughout the day, regardless of
the setting. Students interact daily with socially acceptable, sophisticated devices
that can deliver visually based instruction and reminders while integrating some
unique interactive features. Students of all ages, including preschool students,
commonly use handheld electronic devices such as iPods, iPads, tablets, cell
phones, and computers for entertainment. Most students should be able to use one
of these devices to easily incorporate watching a video modeling intervention,
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referring to a checklist, or consulting a visual map, and will be able to do so in a
variety of different settings.

Electronic devices and technology are certainly attractive to individuals with
ASD (Mineo et al. 2009) and have been shown to increase skill levels (King et al.
2014). Electronic devices can store large amounts of information, are portable,
shareable, and easily updated. These devices provide flexibility—individuals can
access interventions at home, at school, and in the community. Combining
evidence-based interventions with technological strategies that have been shown to
be attractive, effective methods of increasing skills in individuals with autism is the
focus of the remainder of this chapter.

Supporting Academics Through Technology
Common Core State Standards (CCSS)

To date, 43 states, the District of Columbia, and four territories have adopted the
Common Core State Standards (CCSS) (2014, retrieved from http://www.
corestandards.org/about-the-standards). The CCSS are standards that have been
developed for mathematics and English language arts. The CCSS now guide the
general education assessments and curriculum for those two subjects. The standards
are also being applied to courses other than math and English language arts. In
states where CCSS have not been adopted, the state has a set of learning standards
for each content area and grade level. These state standards can be used the same
way CCSS are used.

In order for some students with ASD to meet the rigorous grade-level standards,
adaptations to the general education instruction may be necessary. One adaptation
that can easily be made is increased use of visually based instructional strategies
when teaching CCSS-related content.

Literacy

In the Common Core for grades 9-10, students are expected to understand
grade-level science textbooks and comprehend the terms in order to compare them
to other scientific terms (CCSS.ELA-LITERACY.RST.9-10.5). This requirement
emphasizes how crucial vocabulary knowledge is in classroom learning. Teachers
can use computers to type up and post vocabulary around the room. Students can
also use computers to create their own sentences using the vocabulary words
(Broun 2004). There are also numerous Web sites available for students to explore.
For example, quizlet.com allows the students to create their own vocabulary flash
cards and monitor their progress. They can even compare their progress with others
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in the class. Another example is studyblue.com. Students can create their own
vocabulary cards and use the Web site’s library to add images to their cards.

Different apps are also available on the iPad and the iPhone. “Flashcards+”
makes creating flash cards easy by allowing learners to create different categories,
depending on which class they are working on. It also fosters vocabulary learning
by allowing the student to access thousands of vocabulary cards that already exist.

As mentioned before, a deficit in executive functioning can impair an individ-
ual’s ability to memorize pieces of information as a learning strategy (Coyne and
Rood 2011). This may be true even if the individual has tremendous capacity for
memorization of movie scripts or facts and figures. For this reason, students with
autism cannot rely on memorization to master vocabulary terms. Memorization
cannot help them apply the words to larger contexts or in comprehension strategies
Jitendra et al. (2004). In order to comprehend, they need to establish relationships
between words and apply them to different forms of text (Baumann and Kameenui
1991).

The Common Core’s strong reliance on vocabulary makes learning difficult for
those on the autism spectrum (Scruggs et al. 2013). The ability to create contextual
relationships among different words in order to comprehend a passage is not a
strength for those on the spectrum and puts them at a greater disadvantage.

To combat this, visual vocabulary can be used to help students with disabilities
master new words. The words are printed and put up in the classroom for the
student to see. In a vocabulary instruction method developed by Oelwein (1995),
students with Down syndrome and other developmental delays were better able to
learn the vocabulary through visualization and were then able to create sentences
using the words.

Supporting Executive Function Through Technology
Visual Schedules

Visual schedules aid students with challenges related to autism spectrum disorders
improve executive functioning and independence (National Autism Center 2009).
Visual activity schedules, produced in a variety of ways, can be used to help
individuals with ASD complete various tasks, understand what is required of them
in a project, and help them learn daily routines. By providing the sequential steps in
an accessible way, an individual can be successful and independent in completing a
task that is not yet automatic or memorized, even if that task is part of a daily
routine.

Behaviorally, visual schedules are a great tool to help reduce anxiety and dis-
ruptive behavior (Davies 2008). The schedule lessens anxiety that individuals with
ASD may have about what is supposed to happen next. Reduced anxiety will likely
alleviate challenging behaviors which leads to more learning time in the classroom.
The process of completing each step, “checking it off,” and then moving on to the
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next step helps the learner stay on task and engaged. Knowing what the next steps
are, when the task is finished, and if there are any planned breaks in the schedule
increases predictability (Banda et al. 2009).

Visual schedules can also be helpful in academic contexts. Specifically in history
classes, visual schedules could be used to create timelines. The History Common
Core standard for ninth grade asks the student to understand how different events
impact the events that follow (CCSS.ELA-LITERACY.RH.9-10.3). Timelines can
help learners organize the events in the proper order to better understand cause and
effect. Web sites such as dipity.com can help students create their own timeline of
different historic events. Not only are they involved in making the timelines, but the
students can print them out and use them as a reference.

There are many resources that are available to create visual schedules. Different
software can allow a teacher to import or choose images from a bank of pictures to
create different sequences. Images can be printed, as in the past, but can also be
used on computers and iPads.

Fortunately, there are numerous apps for the iPad and iPhone, smartphones,
computers, and tablets that allow users to plan out their days (Table 7.1). Several
apps allow users to create daily routine schedules or homework schedules. Other
apps outline and break down various behavioral routines. This can be very bene-
ficial for different procedures, such as transitioning between classes. Photographs or
images can be used to represent the different tasks, and if video is the best modality
for an individual to learn from, a video of each step in the task can be created, with
built in pauses between steps to allow the individual to follow along.

Visual/Graphic Organizers

Visual organizers also have several academic support uses. A primary purpose may
be to show a learner how different information is connected (Fisher and Schumaker
1995). Connections can be made in science as students use cause-and-effect,
process-and-sequence, and compare-and-contrast graphic organizers (Grabe and
Jiang 2007). Concepts that might be too abstract for individuals on the spectrum,
such as the process of photosynthesis, can be made more concrete as the concept is
broken down into steps in a process and sequence organizer. Graphic organizers can
also help with comprehension as they activate a learner’s prior knowledge and
compare it to what is being taught (Kim et al. 2004).

In teaching literature, graphic organizers and story maps are viable tools to help
those with ASD recognize different parts of the story (Stringfield et al. 2011). The
Common Core requires that students in the sixth grade understand how different
events and people contribute to the various dimensions of a story. Maps help
learners fulfill this objective by allowing them to actively search for and fill out the
various sections of the map, including setting, characters, and plot (CCSS.
ELA-LITERACY.RL.6.5). Grasping the sequence of a story allows the learner to
undertake the literature that has longer and more intricate story lines (Gately 2008).
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Table 7.1 Technology resources for visual supports

Resource

Description/app

Web site

Communication and time
management aids

Variety of aids and technology for improving communication
skills and executive function, including Boardmaker™
interactive applications

www.mayer-johnson.com

Checklists for academic
projects

Select common elements of academic projects to create a
checklist, with options for choosing age range and type of
project

http://pblchecklist.4teachers.org/checklist.shtml

Analog timers showing time
remaining

Time Timers available in a variety of sizes and modalities,
including wristwatch-type styles. iPad and phone apps and
computer options, including smart board applications, are also
available

http://www.timetimer.com/store

Audio prompters

Talking Products” Mini-me is a small device that can record
and play 10-20 s audio prompts with the push of a button

http://www.teachwithsound.com/servlet/StoreFront

http://www.talkingproducts.com/mini-me-voice-recorder.html

Graphic organizers

Tools4Students (app)

Kidspiration Maps and Inspiration Maps (app)

EduPlace, EdHelper, Holt (HRW publishing), TeacherVision,
Education Oasis, Thinkport, and Scholastic all have Web sites
with graphic organizers, typically by grade level and subject

http://www.eduplace.com/graphicorganizer/ (English and
Spanish)

http://edhelper.com/teachers/graphic_organizers.htm

http://my.hrw.com/nsmedia/intgos/html/igo.htm

http://www.teachervision.com/graphic-organizers/printable/
6293.html

http://www.educationoasis.com/curriculum/graphic_
organizers.htm

http://www.thinkport.org/technology/template.tp

http://www.scholastic.com/teachers/lesson-plan/graphic-
organizers-reading-comprehension

Visual schedules

Choiceworks (app)

Pinterest and Google images show the variety of options for
visual schedules

Do2Learn (app)

http://do2learn.com/picturecards/VisualSchedules/index.htm

http://www.autismschedules.com/Visual-Schedule-Examples.
html

http://www.pbisworld.com/tier-1/visual-schedules/

(continued)
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Table 7.1 (continued)

Resource Description/app
Web site
Social Stories™ Instructions and programming for creating social stories and

downloadable social stories for computer (Pogo Boards,
Picto-Selector, Connect ABILITY, LessonPix, and
Boardmaker) and apps (StoryMaker for Social Stories, Stories
About Me, Stories2Learn, I Create... Social Stories, My
Pictures Talk, First Then Visual Schedule, iPrompts)

http://www.educateautism.com/social-stories.html

http://www.pbisworld.com/tier-2/social-stories/

http://www friendshipcircle.org/blog/2013/02/11/12-computer-
programs-websites-and-apps-for-making-social-stories/

Flashcard apps and Flashcards + (app)
programs quizlet.com

studyblue.com

Autism apps Autism Speaks maintains a Web site listing established and
new apps

http://www.autismspeaks.org/autism-apps ?page=1

Individuals who are deficient in executive functioning skills are described as unable
to relay the sequence of a story (Cooney and Rood 2011). When those individuals
can use a story map to understand and retell a story, their executive functioning
skills are improved.

Graphic organizers can easily be generated on a computer (see Table 7.1). Grabe
and Jiang (2007) provide many examples of graphic organizers that are made on a
computer using text and text boxes. These include cause-and-effect organizers,
problem-and-solution organizers, and comparison organizers. In a study done by
Bethune and Wood (2013), Wh-question graphic organizers that were made on the
computer were given to students to help with their comprehension skills. The paper
was divided into four categories and the students were asked to answer the “who,”
“what,” “where,” and “why” of a story (Bethune and Wood 2013).

There are also apps for the iPad that can help a student fill out graphic organizers
(see Table 7.1). These apps allow learners to choose from multiple graphic orga-
nizer templates. The organizers can also be shared through email to their teachers or
other peers. Various software programs can also be downloaded onto an iPad.
Students are then able to use the iPad to fill out graphic organizers, create outlines,
and complete different mind mapping activities.

Checklists

A variation on visual activity schedules for individuals with higher reading levels is
a checklist. To help a student stay on task for classroom assignments, different Web
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sites that facilitate checklist creation can provide some focus. Checklists can help to
get ready for an activity (e.g., a list for everything I need to go to lunch, write a
paper, or get ready for the bus). The checklist can also help students to monitor their
progress and plan for their time accordingly. Checklist applications are available on
phones, iPads, and online (see Table 7.1).

Visualizing Tasks (Visual Checklists)

Another application of technology for supporting planning, organization, and
self-monitoring is to use cameras on phones and iPads or tablets to capture videos
or images of tasks in preparation (get ready—what materials are needed), in pro-
gress (what is next, how much time will it take?), and in their finished stages (this is
what “done” looks like). On many tablets, a stylus can be used to check off or circle
items as they are gathered or finished (Ward and Jacobsen 2014). This technique
functions as a visual checklist without the sequence that a visual schedule provides,
so it may be more useful for individuals with higher levels of basic executive and
cognitive function.

Managing Time

Using technology to support time management skills can be as simple as using a
Time Timer or even a regular analog clock (see Table 7.1). Digital clocks and
timers do not provide the type of visual support an analog clock face can provide.
Applications are available for analog display clocks and timers that can be used on
phones, iPads, tablets, computer, wristbands, and smart boards. Even old-fashioned
analog clocks can be used with dry-erase markers, stickers, or magnets to help a
student visualize how much time a series of tasks will take (Ward and Jacobsen
2014).

Organizing Materials and Tasks

The executive function of organizing can be supported with technology, using
cameras to take and post pictures of what an organized desk, closet, room, or
workspace looks like. The photograph can be magnified to show details of orga-
nization so the student can make their space look like the photograph.
Organizational skills involve reading the environment for clues telling a student
what needs to happen next and visualizing the future and what will be required to
make that future a reality. The visual equivalent of a checklist, pictures of clothes,
gear, supplies, etc., can be dragged onto a photograph of the student, workspace, or
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backpack to show what needs to be gathered for the next activity or task. Real-time
apps can also be used to “zoom in” on a scene with an iPhone or iPad to help an
individual analyze the environment for clues that tell where to hang up coats, where
to turn work in, where to get supplies, how to know how much time is left, where
the library books go, where to find help, where to find leisure activities, etc. (Ward
and Jacobsen 2014).

Supporting Social and Communication Skills for Learning
Through Technology

Technological supports are not limited to strictly academic and executive skills.
Technology has been used extensively in individuals with ASD to support social
and communication skills, which are also critical for learning.

Social Stories and Social Scripts

Individuals with ASD have difficulties interpreting social cues and responding with
or initiating expected behavior in social situations (APA 2013). These difficulties
are also possibly explained by poor executive functioning skills. Individuals with
ASD can be unaware of the consequences of their actions or find it difficult to
understand how their behavior impacts others (Coyne and Rood 2011). Individuals
with autism also struggle with taking on multiple perspectives (Sansosti et al.
2004), which would help them to self-monitor their own behavior. One technique
that has been used to mitigate these deficits is the intervention of Social Stories™".

Social Stories™ can help individuals with ASD to understand complex concepts
(Sansosti et al. 2004). Social Stories™ tells a step-by-step story (with simple text
and pictures) about how to act in certain real-life situations. Social stories increase
social comprehension because they help those on the spectrum understand what is
expected in difficult social situations (Gray 1995). Chan and O’Reilly (2008)
showed that social skills are important gateway skills for learning, using social
stories as a successful intervention to promote hand-raising behavior by two kin-
dergartners with ASD.

To create a social story, educators must first identify the skill that needs
development and break it down into its component steps. It is helpful to gather
information from parents and teachers to determine exactly where a student
struggles with the task. The story should provide the reader with information about
when the social situation might occur, where it might happen, who is involved,
what the student is expected to do, and what the consequence will be for the
behavior (Gray 2000).

Social Stories™ are popular interventions that are easy to share on the Internet
(see Table 7.1). As the creator of Social Stories'™, Carol Gray has typically
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maintained an Internet presence to help others create and use Social Stories ™.
Several educational sites provide instructions, templates, and downloadable Social
Stories™ for computers and apps for iPads, phones, and tablets (See Table 7.1).
These programs allow users to create stories by organizing different images and
your own text. PowerPoint or similar presentation software can also be used to
create Social Stories™" on a variety of electronic media, allowing for easy edits or
updates as needed. One of the distinct advantages of using technology to create
Social Stories ™ is the ability to insert actual audio and photographs of people and
places into the story. All media platforms allow users to import pictures and record
audio for the creation of social stories. The advantages of using Social Stories™ on
electronic devices include the ease and speed of creation, adaptability, and the
ability to store several stories within a small devices, allowing for easily accessible
repetition and viewing as needed.

Social Stories™ are not limited to small format electronics. PowerPoint stories
on a smart board can be used to present to the entire class or engage a student with
autism in interaction with the story to change learning behaviors (Xin and Sutman
2011). The smart board is a classroom-sized presentation interactive tool that allows
the learner to touch and manipulate the pages of the story.

Social scripts are another tool for helping individuals with ASD decipher social
situations. Social scripts can be used to encourage conversation between peers
(Bourgeois et al. 2008) by providing individuals with a dialogue to employ in
different situations, such as meeting someone for the first time or inviting someone
over. For individuals needing intervention to develop pragmatic language, audio
recordings of social scripts can be used initially as a prompt for basic social lan-
guage, such as requests. Small, affordable technology such as Talking Products’
Mini-Me or similar record-and-play devices can provide a learner-initiated audio
prompt for not only social scripts, but actions associated with locations (see
Table 7.1). Electronic prompts and scripts themselves can be faded as the student
acquires and uses them spontaneously.

Conclusion

Individuals with autism spectrum disorder can be at a disadvantage in the classroom
in terms of understanding abstract language and concepts, executive functioning,
and social expectations that facilitate learning. There is much that a teacher can do
in the classroom to help an individual with ASD. Through social stories, visual
supports, and graphic organizers, individuals on the spectrum can better meet the
academic demands that are placed upon them. These are tools that do not require
intensive training and are not time-consuming, but they can greatly improve the
educational experience for an individual with ASD. Technology is readily available
to make implementation of these interventions easier than ever before, with the
added bonus of more frequent access to intervention and increased social validity.
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Chapter 8
Do as I’'m Doing: Video Modeling
and Autism

Teresa A. Cardon

History of Video Modeling

Video modeling (VM) has been used as a tool to support skill development in
individuals with autism since the late 1990s. While the medium to record and
deliver the video model has rapidly advanced over the past 30 years, driven by
drastic changes in technology, the defining characteristics behind VM have
remained relatively unchanged. Video modeling is defined as the modeling of a
target behavior in a recorded format that results in a video representation via an
electronic medium (Ayres and Langone 2005; Bellini and Akullian 2007).

One of the seminal studies involving VM and individuals with autism spectrum
disorder (ASD) was designed to compare VM to live modeling, and it was designed
to teach a variety of skills (Charlop-Christy et al. 2000). Participants included five
children with autism ranging in age from 7 to 11 years. Children with differing
functioning levels (e.g., different mental ages, language ages, play skills) were
purposefully selected to determine whether VM would be effective across severity
levels. All of the children reportedly watched television for at least 30-60 min/day.
Different target behaviors were chosen for each child depending on his or her need,
as determined by assessments he or she received as part of his or her enrollment in
an after-school behavior therapy program. Target behaviors included expressive
labeling of emotions, independent play, spontaneous greetings, conversational
speech, self-help skills, oral comprehension, cooperative play, and social play.
Tasks were randomly assigned to the VM or in vivo condition and ranked by
trained college students to be of similar levels of difficulty. Adults who were
familiar to the participants provided the model in both the video and live conditions.
It is important to note that no prompts or tangible rewards were presented to
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children during the VM condition, whereas in the in vivo condition, prompts to pay
attention and social praise for correct responses were provided.

A multiple baseline design across participants was utilized. Results indicated that
children acquired skills faster in the VM condition. Children also generalized target
behaviors after VM, but did not generalize target behaviors after live modeling
(Charlop-Christy et al. 2000). The total time children spent in the VM condition
was 170 min, whereas the total time spent in the live modeling condition was
635 min. In other words, the VM condition was more time- and cost-effective than
the in vivo condition. The researchers concluded that VM is an effective technique
that can support skill development in children with ASD. Since that time, VM has
been used to teach a variety of skills to children, adolescents, and adults with autism
across multiple contexts.

A meta-analysis analyzing the effectiveness of VM as an intervention tool for
children with autism was conducted on 23 studies published between 1987 and
2005 (Bellini an Akullian 2007). A total of 73 participants, ranging in age from 3 to
20 years, were included. The average number of VM sessions conducted was 9.5
with the average duration of each clip being reported as 3 min. Percentage of
non-overlapping data points (PND) were analyzed across the three dependent
variable categories and revealed that the highest intervention effects were found for
functional skills, followed by social communication skills and then behavioral skills
(Bellini and Akullian 2007). The researchers concluded that VM is an effective
intervention strategy to teach skills to children with ASD, and skills are both
maintained and generalized after treatment is concluded (Bellini and Akullian
2007).

Video modeling has been demonstrated to be an effective technique in schools
and the community. Research has indicated that educators can apply VM in school
settings. Bellini and Akullian (2007) reported that the majority of the studies they
reviewed took place in school settings. In school settings, VM has been used to
increase academic skills (e.g., Delano 2007; Kinney et al. 2003; Hitchcock et al.
2003), decrease disruptive behaviors (Apple et al. 2005; Buggey 2005), and
increase social interactions (e.g., Cihak et al. 2009; Nikopoulos and Keenan 2003;
Wert and Neisworth 2003). In general, the focus on community applications of VM
has included increasing appropriate behaviors and effective transitions (e.g.,
Schreibman et al. 2000), but community applications have also focused on daily
living skills by helping individuals with ASD choose items to purchase at a store
(Alacantara 1994; Haring et al. 1995) and independently purchase items (Mechling
et al. 2005).

Video modeling is an effective strategy to promote skill acquisition in children
with ASD because they (a) are partial to visual stimuli (e.g., Kinney et al. 2003),
(b) can focus more efficiently on restricted fields due to issues with overselectivity
(i.e., attending to non-relevant stimuli; e.g., Corbett 2003), (c) often have excep-
tional memories and are skilled echoers (e.g., Charlop and Milstein 1989), and
(d) appear to avoid face-to-face interactions (e.g., Charlop-Christy et al. 2000). In
addition, VM has several practical advantages for use as an intervention tool, such
as (a) the capacity to present an assortment of examples, (b) concise control over the
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modeling process, (c) exact repetition and reuse of video clips, and (d) cost and time
efficiency of intervention (Corbett 2003).

Theoretical Support for Video Modeling

As mentioned previously, VM has been used to teach a variety of skills to children
with autism including imitation, play skills, self-help skills, and social skills (e.g.,
Ayres and Langone 2005; Cardon 2012; Cardon and Wilcox 2011; D’Ateno et al.
2003). It has been suggested that VM supports the development of observational
learning, specifically the cognitive and behavioral changes humans experience as a
result of watching or observing others involved in similar actions (Bandura 1977,
Corbett 2003). According to Bandura, observational learning, or social learning
theory, is critical to the development and survival of human beings as we learn what
we should and should not do by observing events that occur around us. For
observational learning to be successful, four components must be present: attention,
retention, production, and motivation. We pay attention to activities that are
modeled and then retain that information to utilize later. The actions that are
observed can then be imitated (Bandura 1977). Although every action that is
observed does not translate into perfect imitation, the awareness of the action has
been created. Further, Bandura posited that the accuracy of imitative acts is reliant
on positive reinforcement and continued input from others. The motivational factors
that shape imitation in observational learning differentiate Bandura’s theory from
Piaget’s in that Piaget attributes the desire to imitate to intrinsic needs as opposed to
external factors.

A relatively new theory, proposed by researchers working at the Medical
Investigation of Neurodevelopmental Disorders (MIND) Institute at UC Davis,
implicates the visual attention differences present in children with autism (Vivanti
et al. 2008). Researchers wanted to determine what children with autism look at
when an imitative act is demonstrated. They believed that patterns in children’s
visual attention could provide insight into how actions are encoded and ultimately
which acts are imitated based on those patterns (Vivanti et al. 2008). The study
included 18 children with autism and 13 children with typical development. It is
important to note that all of the imitative acts presented to the participants were
through prerecorded video clips. No live models were used. When controlling for
the language level of the participants, researchers discovered that both groups more
accurately imitated actions involving objects than those involving gestures. In
addition, both groups visually attended to the action region (region where the action
was performed) more during tasks that involved object imitation; however, differ-
ences were found between the two groups with regard to visual attention to the face
region (area of the face of the demonstrator performing the action). Specifically, the
children with autism looked at the face region less than half the time the typical
children spent looking at the face region. The researchers proposed that the
decreased attention to the face region could provide specific insight into the
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relationship between imitation deficits and social deficits present in children with
autism. Future research into the visual attention skills of children with autism and
the impact that visual attention has on imitation is necessary to determine the
accuracy of the visual attention theory.

In summary, VM is thought to work as an intervention for children with autism
because of several specific elements. When used as an intervention tool, VM
capitalizes on the visual preferences (e.g., television watching, lining up toys to
view them, repeatedly watching objects spin) exhibited in many children with
autism (Corbett 2003; Kinney et al. 2003). Further, the screen offers a restricted
field of vision and can therefore focus a child’s attention on relevant stimuli while
decreasing their tendency to attend to irrelevant stimuli (e.g., Charlop-Christy et al.
2000; Corbett 2003). Screens are highly motivating, and reinforcement to attend to
the task is built right in (Corbett 2003). And finally, children with autism attend for
longer periods of time to screens as opposed to live presentations of information
(Cardon and Azuma 2012; Vivanti et al. 2008).

Parameters of Video Modeling and Autism

As is evidenced by the numerous studies, VM is an effective intervention tool that
can be used to teach play skills, language skills, self-help skills, social communi-
cation skills, functional daily living skills, academic skills, and appropriate
behaviors. In addition, a number of reviews and meta-analyses have been conducted
that identify the ability of children with ASD to maintain learned skills and to
generalize those skills to new, previously undeveloped behaviors (Bellini and
Akullian 2007; Ayres and Langone 2005; McCoy and Hermansen 2007; Gelbar
et al. 2012). With regard to additional parameters of VM, however, there are several
other components that should be considered.

Original research surrounding VM and autism looked at school-age and ado-
lescent children to determine whether it was an effective intervention tool, partic-
ularly when targeting self-help skills or social skills (e.g., Charlop and Milstein
1989; Charlop-Christy et al. 2000; Nikopoulos and Keenan 2003). While seminal
studies reported that older children with ASD responded positively to VM, more
recent research has targeted younger children with ASD. In 2011, Cardon and
Wilcox demonstrated that VM to teach object imitation was effective for children
with ASD as young as 20 months of age. Further, very young children with ASD
responded to VM used to teach object imitation, self-help skills, gestural imitation,
and verbal imitation (Cardon 2012, 2013). Given the wide age ranges of children
who respond to VM and the rapid response times that have been reported, intro-
ducing it as an early technique to support skill development is recommended.

In the home environment, emerging research has demonstrated that VM can be
used by caregivers to teach a number of skills. Specifically, caregivers have been
able to effectively create their own video models at home in order to teach fine
motor skills (e.g., cutting with scissors and correct pencil grip), self-help skills
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(e.g., bed making), play skills (e.g., pretend play with a doll, puzzle completion),
and social skills such as responding with, “No thank you” when offered an un-
preferred food item (Cardon 2012). Similarly, VM has been utilized to teach
children with autism how to interact with their siblings. Research conducted by
Reagon et al. (2006) determined that children with ASD could be taught via VM to
interact with their siblings during several different pretend play scenarios (e.g.,
cowboy dress-ups, playing teacher). It is recommended that VM be considered as a
possible intervention technique across settings with a variety of individuals.

As described, VM can support skill development in both younger and older
children across settings; however, there are some advanced parameters of the video
model that should be considered. To begin with, some children have been able to
successfully learn fine motor skills, such as cutting and tracing (Cardon 2012) using
VM; however, recent research has indicated that the size of the screen may impact
skill acquisition when attempting to learn fine motor tasks. Specifically, researchers
analyzed screen size to determine whether the size of the screen used to present the
video model impacted skill acquisition (Mechling and Ayres 2012; Mechling and
Youhouse 2012). Results indicated that fine motor tasks increased regardless of
screen size; however, more correct responses resulted from the use of a larger
screen, particularly if an intellectual disability was present. It is important to note,
however, that to date there is no research to indicate any significant differences
between smartphones, tablets, or iPod touches with regard to skill acquisition
and VM.

Another element of the video model that is helpful to consider is the use of a
verbal description or a verbal narrative as an accompanying element of the video
model. While this seems like an obvious parameter when teaching social com-
munication skills via VM, it is also beneficial when teaching other target skills. For
example, children learning pretend play skills, gestures, and self-help skills via VM
have demonstrated increased verbal language skills after exposure to the video
model (e.g., Boudreau and D’Entremont 2010; Cardon and Wilcox 2011; Cardon
2012; McDonald et al. 2005). Given that verbal language may be a pivotal com-
ponent of VM intervention, it is recommended that verbal descriptions or narratives
be included along with the video model.

It has been recognized that children with ASD respond well when increased
levels of motivation are present (Koegel and Koegel 2006). It has also been sug-
gested that the nature of VM increases motivation because of the presence of the
electronic medium (i.e., tablet, smartphone; Corbett 2003) and that children may
respond to VM because highly preferred items are being utilized during the inter-
vention (Carr et al. 2000; Mechling et al. 2006). A recent study analyzed skill
acquisition during VM when both preferred and non-preferred items were present
(Robinson and Cardon 2012). Results indicated that participants imitated actions
with both preferred and non-preferred objects and, contrary to the previous
research, participants imitated actions with non-preferred items more consistently
than preferred items. In other words, imitation occurred at high rates regardless of
item preference. It may be beneficial to include novel actions and objects when
implementing VM.
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Often when describing the how-to aspects of VM, researchers take care to
describe how to create videos that are free of visual and auditory distractions, but
research on the specific requirements of the video model is limited. A recent study
looked at one element of possible visual distractions that may be present in a video
model (Gilbert and Cardon 2012). The researchers recorded models performing a
target action with an object in front of a green screen. Three separate visual
backgrounds were then embedded over the green screen: a plain background, a
distracting background, and a moving background. In other words, the visual
foreground of the video remained the same, while the background visually changed.
Children with autism were shown the video clips in random order. All of the
children that participated were able to imitate the target action with the object
regardless of what background was present in the video. While further research is
needed, the willingness that children with ASD have to imitate what they see on a
video, be it preferred or non-preferred, and distracting or not, is an important
component to take into consideration.

Video Modeling Implementation

In general, children with ASD that have shown a prior preference for visual stimuli
or visual learning may respond better to VM as an intervention technique (Sherer
et al. 2001). There are typically three types of VM that have been used to teach a
variety of skills: classic video modeling, point of view, and video self-modeling.

Classic VM involves filming a model performing a target action. The video
captures the model and the target action being completed correctly. The video is
then presented to the child with autism. The child watches the video and is then
given a chance to perform the task. As mentioned previously, classic VM has been
used effectively to teach play skills, social skills, self-help skills, daily living skills,
language skills, and academic skills.

Point of view video modeling (POVM) involves filming from the point of view
of the model, often only showing their hands close-up as they complete a task. This
type of VM has been effectively used to teach toy play to preschoolers (Hine and
Wolery 2006), self-help skills, such as dressing (Norman et al. 2001), and daily
living skills (Shipley-Benamou et al. 2002; Sigafoos et al. 2005). To some degree,
POVM was helpful in supporting social behaviors in preschool and school-age
children with ASD (Tetreault and Lerman 2010).

Video self-modeling (VSM) involves recording the child with autism performing
the target skill multiple times and then editing the recordings to create a final
product in which the child is shown to be demonstrating the skill correctly. The
child only views the video of himself or herself performing the task correctly. VSM
is more time-consuming and requires more technical skills because of the editing
requirements; however, it has been found to be effective when teaching a variety of
skills. Specifically, VSM can improve language and social skills, (e.g., Bellini and
Akullian 2007; Lantz 2005), on-task behavior (Coyle and Cole 2004), and
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adherence to classroom expectations (e.g., Lang et al. 2009; Cihak 2011). A number
of reviews and meta-analyses have been conducted to determine whether the type of
VM used (i.e., classic vs. self versus point of view) impacts effectiveness. To date,
no differences have been found and all types of VM have met criteria for
evidence-based practice (Horner et al. 2005).

With regard to the age of the individual acting as the video model, research
indicates that siblings, peers, and adults all make effective models (e.g., Bellini and
Akullian 2007; Cardon 2012). That being said, working with more mature models
may take less time and training, making it more cost-effective. While the majority
of VM research focuses on a one-on-one session when showing the child with ASD
the video model, there is emerging research that indicates that VM can be used
effectively in group settings (Kroeger et al. 2007; Plavnick et al. 2013). The flex-
ibility within VM as an intervention contributes to its usability and practicality.

While steps to creating a video model used to require a certain level of technical
ability, with the introduction of smartphones and tablet computers, the technical
skills to create a video model are almost universal. While these steps must be
adapted to the type of device being used and the type of video model being created
(i.e., classic vs. self vs. point of view), the basics steps are as follows:

1. Determine the target behavior you would like to focus on. The target behavior
should be developmentally appropriate given the child’s age and stage.

2. Determine who you would like to film as the video model.

3. Determine how you would like to film the video (i.e., classic vs. self vs. point of
view).

4. Have the model practice the target behavior several times. Creating a task
analysis, or a list of the necessary steps, can be helpful. It is helpful to have the
model verbalize, or describe, what they are doing. Or, think about what a child
would say naturally when completing the task. Verbalizing during the video
model is important because children often start to imitate what they hear and
see!

5. Practice filming the model performing the target behavior with the video
application on your smartphone or tablet.

6. Watch the video to make sure that you have captured every step of the target
behavior and to make sure that the sound and picture quality is clear.

7. Present the video model to the child in an environment that is appropriate and
conducive to their learning. Be sure to have any objects or materials that the
child will need to complete the task nearby.

8. Play the video model for the child one time. If an object is required for the
target behavior, have it sitting nearby where they can reach it or be sure to
immediately hand them the item when the video is over.

9. If the child imitates, praise them! If the child does not imitate, play the video for
them again.

10. If the child has three unsuccessful attempts, feel free to physically prompt the
child to perform the target behavior. A physical prompt can help them
understand what is required of them and may increase their level of success.
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Children with ASD often like to watch the videos over and over again. As long
as they are also performing the target behavior, watching the videos only reinforces
the skill. They can watch the videos several times a day or several times a week. As
mentioned previously, researchers have discovered that children can learn multiple
skills via VM at the same time, so feel free to choose several target behaviors at
once. Not all children respond to VM, but those that do tend to respond quickly
(Charlop-Christy et al. 2000; Cardon 2012). If a child is struggling, you can always
back off to one skill or review the video to see whether something needs to be
rerecorded.

Video modeling is a well-researched intervention and can be used by caregivers
and clinicians alike. It is a highly effective and efficient tool that supports a range of
target behaviors in an assortment of environments. Over the past 30 years, VM has
become more commonplace and it is a powerful tool that continues to enrich the
lives of children with autism.
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Chapter 9

Tapping into Technical Talent: Using
Technology to Facilitate Personal, Social,
and Vocational SKkills in Youth

with Autism Spectrum Disorder (ASD)

Marissa Lynn Diener, Cheryl A. Wright, Scott D. Wright
and Laura Linnell Anderson

Participation in extracurricular activities is related to better outcomes for neuro-
typical youth in a number of domains, including school functioning and psycho-
social development. However, parents of youth with autism spectrum disorder
(ASD) report that their children often have difficulty in traditional extracurricular
activities and may not enjoy or experience the same levels of success as their
neurotypical peers in these activities. To address this need, we have developed a
technology-based summer and after-school program that teaches youth with ASD
software skills that enable them to create 3D designs. The program involves peers
with ASD who have interests in technology, family members, and supportive
mentoring adults. Our preliminary results indicate that by focusing on the talents,
strengths, and interests of youth with ASD, rather than on remediating deficits, we
made a difference in 3 domains: increased self-esteem and confidence for youth,
enhanced social engagement with peers and family members, and vocational
exploration and aspirations.

This chapter describes an innovative out-of-school program designed to address
gaps in vocational preparation for adolescents and young adults on the autism
spectrum. The program represents a shift from a deficit-based, biomedical approach
to autism; instead, it is built on a positive youth development framework to create a
technology program that builds on the strengths and interests of youth with autism
to promote vocational exploration, software skill development, and social
engagement (Dawes and Larson 2011; Hansen and Larson 2007; Ramey and
Rose-Krasnor 2012). The program is grounded in a community-based participatory
research model (see Wright et al. 2014) and is backed by social entrepreneurs and
corporate leaders in the technology industry.

Approximately 50,000 young adults with ASD turn 18 years each year
(Donovan and Zucker 2010). These young adults may face social isolation,
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underemployment and unemployment, and limited post-secondary opportunities as
they age out of the education system (Wei et al. 2014). Calls to action to address the
needs of these youth indicate that there are few interventions or programs to support
vocational preparation in this population (Levy and Perry 2011; McDonald and
Machalicek 2013). The current focus in autism is an emphasis on early intervention,
in order to remediate the deficits associated with the disorder, and in fact, these
early interventions show positive effects on children’s development (Dawson and
Bernier 2013; Reichow 2012). In comparison, few interventions focus on voca-
tional interventions for adolescents or young adults with ASD (Taylor et al. 2012).
Yet greater vocational independence and engagement is related to subsequent
reductions in autism symptoms and maladaptive behaviors and improvements in
activities in daily living for adults with ASD (Taylor and Seltzer 2011).

The positive youth developmental approach arose out of an increasing recognition
that in order to understand and support life span development, rather than focus more
exclusively on developmental psychopathology, research must focus on the strengths
and skills of youth and include the person-in-context (Benson et al. 2006; Larson
2000; Ramey and Rose-Krasnor 2012). The positive youth development approach
argues that adolescents need opportunities to be motivated, to want to participate in
an activity, and to be invested it, rather than to be motivated by rewards or antici-
pated rewards (Larson 2000). Thus, rather than pulling youth toward particular paths
of development, they need to be intrinsically motivated to engage over time in
activities toward a goal (Larson 2000). Larson (2000) defines initiative as the will-
ingness to devote sustained effort over time even in the face of challenge to achieve a
goal. Voluntary structured activities, such as extracurricular school activities, hob-
bies, sports, and school activities, often provide opportunities for initiative, because
they are often intrinsically motivating and engaging, and participants often regulate
their own behavior in pursuit of a goal. These processes promote skills and com-
petence, while also promoting self-regulatory processes (Larson 2000).

Conceptualizations of ideal youth development programs provide three charac-
teristics: (1) opportunities for participation and leadership in family, school, and
community; (2) an emphasis on life skills; and (3) supportive adult—youth rela-
tionships (Lerner 2004). Structured youth activities give youth opportunities to
exert control, learn skills, and be intrinsically motivated (Larson 2000). These
activities are related to positive development because they provide opportunities to
develop skills, interests, a sense of purpose, and supportive adult relationships
(Ramey and Rose-Krasnor 2012). Not only are youth impacted by these structured
activities, they impact the communities and organizations within which they act,
making the influences bidirectional. Moments of engagement provide meaning,
resulting in greater involvement and investment in an interest area (Hidi and
Renninger 2006). Interest influences attention, goals, and levels of learning (see
Hidi and Renninger 2006).

Despite the importance of these activities for skill building and positive devel-
opment, children with ASD show restricted participation in structured extracur-
ricular activities in comparison with peers with other disabilities such as health
impairments or hearing impairments (Wagner et al. 2002). For example, research
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indicates that children with high functioning ASD participated in a narrower range
of activities, less frequently, and with a narrower group of peers (Hochhauser and
Engel-Yeger 2010). They were more likely to experience leisure activities at home
than were typically developing peers (Hochhauser and Engel-Yeger 2010). Only 18
% had participated in a school-sponsored group in the previous year, although more
(42 %) had participated in a community-sponsored group activity in the previous
year. The lower participation rates are likely due to complex factors, including both
student and situational factors.

The Role of Technology and Positive Development
for Youth with ASD

One potential for engaging youth with autism involves technology and electronic
screen media (ESM). Parents often report that children with autism are drawn to and
have a propensity for computer technology and other forms of ESM (Buggey 2005;
Charlop-Christy and Daneshvar 2003; Heiman et al. 1995; Nally et al. 2000). In
fact, it has been argued that ESM helps those with ASDs focus their attention
because the constrained viewing area limits the attentional frame (Charlop-Christy
and Daneshvar 2003). Furthermore, Bosseler and Massaro (2003) suggested that
computer characteristics such as controllability and adaptability can be reassuring
for youth with ASD. Because ESM, including computer software, puts the user in
charge, rather than making demands on the individual, and does not necessarily
involve interference from other people, it is often appealing to individuals with
autism (Bernard-Opitz et al. 2001; Shipley-Benamou et al. 2002). In fact, youth
with ASDs often appear to be more attentive to computer programs than to indi-
viduals (Moore and Calvert 2000). Moore and Calvert (2000) demonstrated that
children with ASD learned more from a computer condition than they did in a
teacher-only condition. Furthermore, parents and caregivers of children with ASD
indicated that their children spent more leisure time engaged with ESM than any
other activity (Shane and Albert 2008). Thus, programs that capitalize on the
interests of youth with autism by including technology may be beneficial.

In fact, the use of interactive technologies for individuals with ASD has grown
dramatically over the last decade (Kientz et al. 2014; Knight et al. 2013;
Porayska-Pomsta et al. 2012; Wainer and Ingersoll 2011) and has become
increasingly important, as reflected in the chapters in this book. ESM approaches
have proliferated, taking many forms, including video modeling and virtual reality
(Cardon 2013; Cardon and Wilcox 2011; Grynszpan et al. 2008; Pennington 2010;
Ploog et al. 2013). Video modeling, which provides videotaped examples of models
(self, peers, adults, and Disney characters) demonstrating various behaviors, has
been used widely. These approaches offer many advantages, including maintenance
of fidelity, reduced need for language-based approaches, consistency in delivery, and
the ability to present dangerous or impractical scenarios with no real-world conse-
quences (Mineo et al. 2009; Parsons and Cobb 2005). The focus of the research with
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technology has typically been to develop and evaluate technologically supported
interventions or diagnostic aids (e.g., Golan et al. 2010).

In addition to being drawn to ESM, including software programs, visual-spatial
skills are often, though not always, a strength of people with autism (Grandin 1995;
Kennedy and Banks 2011). One study demonstrated that children with ASD showed
more unique designs than typically developing children, using 3D shapes, sug-
gesting strengths in their visual-spatial creativity (Grandin 2009; Roskos-Ewoldsen
et al. 2008; see also Kaldy et al. 2013; Schmidt et al. 2012). The literature documents
frequent accounts of artists with autism (Mottron and Belleville 1993; Selfe 1983).
One study demonstrated that individuals with ASD showed superior performance in
map learning (Caron et al. 2004). Individuals with ASD also often appear to be
above average on systemizing, or analyzing and constructing rule-based systems
(Baron-Cohen 2006; Baron-Cohen et al. 2009; Caldwell-Harris and Jordan 2014;
Gonzalez et al. 2013). Given these systemizing strengths, it is not surprising that
individuals with autism may gravitate toward STEM occupations (Baron-Cohen
et al. 2007). Individuals with autism appear to have an affinity for science, math,
engineering, and technology (STEM) careers (Spek and Velderman 2013). Despite
low college enrollment rates overall, individuals with ASD are more likely to persist
in college and also more likely to transfer from a 2-year community college to a
4-year university if they are a STEM major than a non-STEM major (Wei et al.
2014). Compared to other students with disabilities as well as students in the general
population, young adults with ASD are more likely to major in STEM fields,
especially science or computer science (Chen and Weko 2009; Wei et al. 2013).

The program described here represents a shift in the typical approach, adopting
conceptual models from the positive youth development movement of how to create
meaningful, engaged learning. The program described here uses engaging mentors that
model risk taking, humor, and enthusiasm (Shernoff 2012). The importance of an
activity that is meaningful and intrinsically motivating has been noted. Effective
interventions focus on special interests, leverage visual-spatial abilities in youth, and
complement school curricula (Khowaja and Salim 2013). One specific interest of many
youth with autism is technology. The central component of the program discussed here
involves free 3D design software called SketchUp Make. Anecdotal evidence suggests
that some individuals with ASDs have a propensity for this computer program (Kalb
2009), and our research supports this conclusion (Wright et al. 2011).

NeuroVersity Program

What Is NeuroVersity?

The technology program described here, called NeuroVersity, is designed primarily
for students with high functioning autism (HFA) in an effort to provide these
students with opportunities to develop and demonstrate technology skills, socialize
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Fig. 9.1 Dragon created in SketchUp by student in Salt Lake City, summer 2014

with peers, and explore vocational interests. During the one-week workshops,
students learn how to use SketchUp Make to create 3D designs based on their
individual interests. SketchUp Make is a free visual-spatial design program used by
civil and mechanical engineers, architects, film and video game designers, interior
designers, and other professionals who use computer-based modeling. The software
is used to create 3D models of physical spaces, buildings, and objects that can be
rotated, animated, and viewed from multiple angles (see Figs. 9.1 and 9.2).
Students in the NeuroVersity program are able to design whatever interests
them, and also have access to the 3D Warehouse, an online repository of free
models that can be downloaded and shared. Summer workshops occur over 1-
2 weeks for 3 h per day, Monday through Friday. The summer workshops are
followed up in the fall by an after-school program, which follows a similar format.
The workshops are led by a professional who works in a field that uses SketchUp

Fig. 9.2 Lego Town created by a student in The Dalles, OR, summer 2013
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and acts as a mentor to the students in creative design. The mentor reinforces the
real-world application of the design program daily.

NeuroVersity’s primary goal is to provide students with opportunities to use
their strengths in an educational setting to learn and enhance a variety of skills. The
program follows a structured schedule beginning with an ice-breaker activity such
as legos while waiting for all students to arrive. Next, the mentor provides about
20 min of instruction in the SketchUp tools used to create the designs. Students are
then given about an hour to experiment with and master those tools as they create
their own 3D design based on their own interests. The SketchUp mentor provides
individual feedback and support during group work time, and two facilitators,
professionals or paraprofessionals who work with youth with ASD, provide posi-
tive behavior support throughout the session. After a short break, students project
their designs on a large screen in order to share and discuss them with the group if
they choose. Family members are encouraged to attend these presentations at the
end of each session in order to provide positive feedback and see what the students
have accomplished. At the end of the week-long workshop, students share their
projects with their group, their families, significant others, and community mem-
bers. This final presentation and celebration provides an opportunity for the stu-
dents to show off their skills. The summer workshops are followed by a weekly
after-school program, which follows a similar format of SketchUp lesson, design
time, and presentations. The NeuroVersity team also coordinates family events and
community workshops in which students teach community members SketchUp and
facilitates student presentations to peers in their classrooms.

What Makes NeuroVersity Different?

NeuroVersity is unique in several ways: It provides a student-centered,
interest-based approach (Shernoff 2012; Wright et al. 2011; Diener et al. 2014b),
involves family members, focuses on strengths rather than deficits, and provides
vocational support during middle childhood and adolescence. These dimensions are
discussed in greater detail below.

NeuroVersity provides a student-centered learning approach. Although structure
is provided in terms of the activities that occur during each session, students have a
great deal of autonomy to work on a project of their own design and creation. They
choose what to design, what tools to use, whether and how to collaborate on the
project, and receive individualized instruction from the mentor based on their skills
and knowledge. The mentor and facilitator frame feedback positively and rely on the
students’ internal motivation to create a design based on the students’ own interests
(Dunn et al. 2014). For example, one student was fascinated with sustainability and
created a 3D home that had a pond, garden, solar panels, a cistern for water
catchment, and other elements that contributed to sustainability. This student was
able to share knowledge and visual strengths through his creation in SketchUp. The
mentor uses humor and creates an emotionally supportive atmosphere by modeling
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mistakes and creating an environment in which mistakes are expected and are
viewed as opportunities to learn, by providing specific, positive feedback and by
accepting all abilities and designs (Mahoney et al. 2005; Ramey and Rose-Krasnor
2012; Shernoff 2012). Students are expected to learn at their own rate and have the
freedom to be creative in their designs. The mentor adjusts his teaching for each
student based on the student’s skill level with SketchUp (Csikzentmihalyi et al.
1993; Diener et al. 2014b; Dunn et al. 2014).

Unlike interventions that focus on remediating deficits, the strengths-based
approach in the program emphasizes what the students are able to learn and do
(Baron-Cohen et al. 2011; Grandin 2009, 2011; Mottron 2011). The mentor pro-
vides scaffolding when students present their designs to the group so that each
student is able to demonstrate their skills and knowledge. The models are a catalyst
for sharing SketchUp tools and techniques that each student learns. The presenta-
tions accommodate varying levels of verbal skills because of the visual model that
can be shared. The mentor also points out the students’ successes during the pre-
sentations. For example, during a workshop in Salt Lake City, the mentor com-
plimented, “I just want to point out that Kevin (name changed) learned a new tool...
Kevin found a new tool, and I am really proud of him. That is really cool.” The
mentor’s ability to highlight and frame the students’ skills positively enables the
focus to be on what the student is able to achieve, rather than on remediating
deficits in skills.

The third component of the program that makes the program special is the
central role that families play in the program and the use of a community-based
research approach (Wright et al. 2011, 2014). The community-based participatory
research model involves parents and community members in the research process
and integrates feedback from parents, students, and other family members. They act
as co-advisors, as parents have helped determine the structure of the workshops and
the research questions addressed and provided input on the data analysis and
results. They have helped shape the direction in which the program has gone by
providing input on the importance of vocational readiness at earlier ages. Parents
and family members are also encouraged to attend the program each day when the
students are presenting their designs. By attending the program, they are able to see
their student’s design, ask supportive questions, and are often surprised by their
child’s competence with the program and with presentation skills (Wright et al.
2011). The program focuses on cultivating strengths and special interests as a
foundation of vocational exploration prior to the transition to adulthood.

The funding of this program has also been quite innovative. The Utah
Governor’s Office of Economic Development (2014) founded the pilot project for
the NeuroVersity students to work on creating 3D designs for a real business, as a
transition to real employment. Trimble funded the replication of the workshop
program in Boulder, CO, in 2014, and a Google Community Grant funded the
replication of the program in The Dalles, Oregon. The University of Central Florida
funded the program in Orlando, FL. The Utah Autism Foundation funded the
development of the NeuroVersity Curriculum manual, as well as other manuals.
Foundation funding (from the McCarthey Foundation) funded laptops for a mobile
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computer laboratory, and the Utah Autism Council funded video equipment for the
program. Internal grants through the University of Utah provided funding for
research evaluation of the workshops. Important community partners have included
the Columbus Community Center (CCC), Salt Lake School District, and The Dalles
School District. The Lassonde Entrepreneur Center at the University of Utah has
been instrumental in helping develop a sustainable business model for the program.

Research Results with NeuroVersity Program

The program began in 2010 and has been replicated in seven summer workshop
series in several cities, including Salt Lake City, UT; Boulder, CO; Orlando, FL;
and The Dalles, OR. It has served over 60 students ranging from 8§ to 23 years of
age. Plans are currently under way to expand the program internationally to Cape
Town, South Africa.

Data evaluating the program have come from multiple sources, including focus
groups, individual interviews, participant video documentaries, surveys, observa-
tions, and student video evaluations. The results of these evaluations are described
here.

Personal Development. A major finding from the evaluation of the NeuroVersity
program is the way in which the program enabled individuals to reframe expectations
toward a sense of greater competence. The participants in the program are given an
opportunity to develop a sense of accomplishment based on the competence that they
develop with SketchUp Make (Wright et al. 2011, 2012). Focus groups, parent
interviews, and student reports indicate that students gain confidence and reframe
their expectations about what they are able to do by participating in this skill- and
strength-based program. For example, one mother described her child’s feelings as,
“I’'m good at this, and this is cool that I am good at something! Wahoo! I am finally
good at something! Am I like the coolest guy in the whole world?” Parents reported
that their children had previously experienced failures in a range of extracurricular
activities, yet this program was intrinsically motivating, and thus promoted greater
success, leading to true skills and competence over time (Wright et al. 2011). With
that competence came a sense of self-efficacy that the youth themselves were able to
problem solve, be creative, and learn specific skills. Furthermore, because the pro-
gram involved family members, who witnessed the development of competence,
parents and siblings were also able to change their perceptions of the student with
ASD (Diener et al. 2014a; Wright et al. 2011). Grandparents perceived that the
program gave them hope for future educational and employment opportunities for
their grandchildren (D’Astous et al. 2014; Wright et al. 2012).

The program encourages the development and expression of creativity in that
there is not a specific design that the students are required to produce as they are
learning the SketchUp program. The students are encouraged to create a design of
their own invention. Our Google collaborators provided feedback on the creativity
of the models and helped with the development of a creativity assessment for the
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program (Diener et al. 2014c). This type of creativity is real world and capitalizes
on the strengths and interests of youth with ASD. Software development, medical
equipment, and engineering advancements are just a few examples that rely on
creative applications of technology.

Social Engagement. Although the initial focus of the program was vocational in
nature, parents were struck by the spontaneous social engagement that occurred in
the program (Wright et al. 2011). Despite parents’ fears to the contrary, students
rarely sat at their computers without engaging other students. Videotaped obser-
vational data indicate that social engagement was non-prompted and unscripted,
and occurred with peer and mentor support around common interests (Diener et al.
2014b). Student and parent reports also corroborate the observational findings. For
example, a student in Boulder, CO, during the summer of 2014 indicated that his
favorite part of the workshops was “the social aspect of it. I enjoy talking with
people who see the world like I do.” These results extend research from adults with
ASD to the way that social supports can be provided to promote social engagement
(Muller et al. 2008). Importantly, the most common external support identified in
previous research by those with ASD is the opportunity to participate in activities
involving shared interests and joint focus. These type of activities, especially when
structured in small groups and dyads, create opportunities for membership in a
group and provide a sense of belonging (Muller et al. 2008).

The components of the program that may have made it successful in terms of
promoting social engagement include purposeful action that provided a challenge to
learn real-world skills, and an activity that was intrinsically motivating and enabled
the youth to have control over their projects as well as over the timing, extent, and
initiation of social engagement (Larson 2000; Ramey and Rose-Krasnor 2012). The
components of the program also fit well with most of the components of Lerner’s
definition of positive youth development, which involves five Cs: competence,
caring, connection, character, and confidence (Lerner et al. 2000). The present
program involved the development of competence through skills and problem
solving as youth work on their 3D designs; caring was modeled and promoted by
the adult mentor and facilitators; connection or relationships were developed and
supported with peers, mentors, and family members. The program promoted con-
fidence, as described above. Although the program did not include character or
morality explicitly, the program did promote the value of treating everyone with
respect. Lerner (2004) proposed that ideal youth programs emphasize life skills;
provide opportunities for participation and leadership in family, school, and com-
munity; and support positive adult—youth relationships. The youth in the present
study were motivated to learn software skills that enabled them to impress their
peers in the workshops during the presentations. They also used humor to engage
their peers during their presentations (Diener et al. 2014b). The students in the
program shared common interests in the SketchUp program and used these interests
as the foci for social engagement with their peers and with the adult mentor. One
student in Boulder, CO, explained it this way: “I like to explain to people how I
design things, so that they can learn to do it.”
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Siblings have also attended the program to watch the presentations with other
family members. Interviews with mothers and siblings who observed their brothers’
presentations indicate that seeing their brother demonstrating SketchUp skills
provided an opportunity for siblings to view their brother positively (Diener et al.
2014a). Sisters reported pride in their brothers’ skills, and mothers reported that the
sibling pairs engaged one another around SketchUp outside of the workshops.
Thus, strength-based programs that include siblings may benefit not only the stu-
dent with ASD, but also the extended family (Gardiner and larocci 2012; Turnbull
et al. 2011). A family systems approach suggests that strength-based programming
can be most effective if it involves family members.

The program facilitated communication with other grandparents, with their adult
children, and with their grandchildren with ASD (Wright et al. 2012). The program
gave them a common ground around which to engage other grandparents who also
had a grandchild on the spectrum, an opportunity to engage their grandchildren
positively, and in some cases strengthened their relationship with their adult
children.

Vocational Exploration. The program provides students with an opportunity to
explore vocational interests in a technology-focused field. The SketchUp mentor
also models an example of a career based on SketchUp skills. The most recent
workshop held in Salt Lake City not just provided an opportunity to develop
SketchUp skills and explore a technological vocation, but it also provided a part-
nership with Big D Construction in Utah. The workshops were held at the Salt Lake
School District, CCC, a program that finds employment for individuals with dis-
abilities. In the first week of the program, the students followed the curriculum
described above for a typical workshop. In the second week, once they had learned
the SketchUp skills necessary to complete a 3D design, they were given a job from
Big D Construction to generate 3D models using SketchUp from existing
two-dimensional building plans. All students were able to complete this directed
task, and a review by the building information modeling (BIM) manager at Big D
Construction confirmed the accuracy and utility of the models created. Students
were paid $50 for completion of the contract job. A student in the summer 2014
Salt Lake City program remarked, “I just like that it’s sort of real world so we get
some experience on what we would do if we were to join a company like that.”
Future development includes internship positions for people with ASD with
Trimble, the company that owns SketchUp.

Challenges Faced by Program

Despite these successes, the program has faced a number of challenges. As with any
community partnership, it has taken substantial time and effort to identify key
players, build relationships, and build a team in the community, rather than relying
on a single primary community contact. This approach requires additional persis-
tence and energy as well as strong coordination among team members to ensure
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communication and relationship building. Some potential community partners have
left their positions or had insufficient time to devote to the partnership, resulting in
dead ends and time invested that did not result in a workshop or
partnership. Moreover, despite the innovative funding strategies, it is challenging to
obtain funding for sustaining the program. Another challenge has been developing a
team of student-centered instructors, because SketchUp experts may not have
training or skills in working with youth or working with individuals on the autism
spectrum. Thus, training support and ongoing evaluation is critical, and maintaining
fidelity and quality controls are essential. We are currently developing a curriculum
manual and checklists to ensure high-quality programs at replication sites.
Furthermore, small groups of students are necessary to ensure success of the pro-
gram. Thus, although many parents and students want to participate in the program,
demand exceeds capacity and fewer students can be served by the program at this
time than desire to participate. Another challenge has been to help parents under-
stand how they can be supportive without being directive. As a result, we are also in
the process of creating a parent manual to help guide and inform the parents of
youth who participate in the program. Finally, transportation of youth to the pro-
gram is an issue. Because the program is a half day during the summer, and an
after-school program during the fall and spring, it is necessary for youth to have
transportation to and from the program during typical business hours. This can
prohibit some families from having their student participate in the program. We
have had grandparents and other support individuals provide transportation and
participate in the family component.

Future Directions

We have a number of directions to pursue in future research. We are interested in
the better understanding of individual differences in program effects. For example,
what characteristics predict differences in the youths’ abilities to complete inde-
pendent projects on their own for a job site, and what structures and supports need
to be provided for success at a job site? Our research indicates that these students
are often motivated by the social dimensions of the program, and we need to
explore how to incorporate these social dimensions into a job or internship pro-
gram. We are also interested in better understanding the relative balance between
peer and adult led activities as a critical dimension of the program.

Future research will also examine whether authentic language measures during
the course of the program demonstrate greater language skills than students dem-
onstrate on standardized language assessments. Preliminary evidence suggests that
the interest-based nature of the program may elicit greater language production than
students provide in contexts in which they are less engaged or interested. For
example, a parent from the Orlando, FL site during Summer 2013 described how
her daughter’s excitement over learning the SketchUp program motivated her
daughter to talk more to family members than she typically did around everyday
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events: “She was on Skype last night doing crosswords with her twin brother—who
is right now overseas—and she told him all about the house she was ‘designing
with walls, ceiling, kitchen, living room and dining room...” It is rare for her to say
several phrases in one conversation!” The student’s interest in the program pro-
vided an opportunity to engage verbally with her family members.

In summary, technology is an avenue not only for interventions, but also for
supporting positive youth development by building on interests and strengths.
NeuroVersity is an interest-focused, strength-based, and family-centered technol-
ogy education program that values neurodiversity and provides youth with
opportunities to realize their full potential across the course of life. Our program is
unique because it focuses on cultivating and building on strengths and special
interests for youth with ASD, not as young children, but as part of their transition to
adulthood. Our research demonstrates that the NeuroVersity program impacts
(1) Personal Mastery—the program increases participants’ self-confidence and
self-efficacy as a result of demonstrating 3D technology talents and skills; (2) Social
Engagement—program participants engage with peers, family members, and the
community by sharing interests and technology talents; (3) Vocational-Technical
Training—students develop technology-related job skills associated with Trimble
SketchUp. The long-term goal is to build a foundation of computer skills in youth
with ASD that match the employment sector that is seeking skilled workers in the
technology industry in internships and jobs.
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Chapter 10

Evidence-Based Instruction for Students
with Autism Spectrum Disorder:
TeachTown Basics

Phyllis Jones, Catherine Wilcox and Jodie Simon

Introduction

This chapter explores the nature and role of evidence-based practices (EBP) in
educational and therapeutic interventions for learners with autism spectrum disorder
(ASD). The chapter begins by tracing the historical understandings of autism
spectrum disorder (ASD) to the early twentieth century and the shifts that have
occurred from psychiatric frames of understanding to current constructions of levels
of support, as represented in the DSM-5, required for learners with ASD. The nature
and role of EBPs and their evolution in developing interventions for learners with
ASD is presented. This is followed by an analysis of an exemplar computer-based
program, TeachTown Basics, designed specifically for learners with ASD, but
which has also been applied to students with other learning issues (for example,
intellectual disability). TeachTown Basics is a comprehensive intervention program
that integrates specific elements of applied behavior analysis (ABA). These ABA
elements are detailed before the program is presented. The chapter progresses to an
analysis of TeachTown Basics in practice. The first part of this section illustrates
how three learners with ASD engage with the program at different levels, and the
second part of the section discusses school student engagement and progress data
gathered through the program. The chapter ends with a discussion of emerging
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research data about the program across a school district, which illustrates the need
to engage in further research that builds insight into the experience of students,
teachers, and their families who have engaged with TeachTown Basics.

Learners with Autism Spectrum Disorder

Leo Kanner first diagnosed autism in the USA in 1943 to describe a group of children
with emotional and social problems (Kanner 1943), but it was used earlier in 1911 by a
Swiss psychiatrist, Eugen Bleuler, to describe a patient with schizophrenia. At the same
time Leo Kanner was working at John Hopkins in the USA, a scientist in Germany,
Hans Asperger, identified a similar condition referred to as Asperger’s syndrome. The
quest to understand and respond to the disorder has received constant but varied
attention in the subsequent years. The initial connection to psychiatric frames of
understanding and treatment became an established and accepted way of responding to
children with autism. During the sixties, the medical profession focused on medications,
electric shock therapy, and behavioral change techniques as established treatments.
A shift came during the eighties and nineties when sophisticated behavioral therapies
and controlled learning environments became a focus of intervention. This shift formed
the foundation of the current emphasis on EBPs in 2013 (Wong et al. 2013).
Evidence-based strategy can be defined as an instructional strategy, intervention, or
teaching program that has resulted in consistent positive results (Simpson 2005).

It is acknowledged that children with ASD are a heterogeneous group, with
children and adults displaying different profiles, thus supporting the notion of a
spectrum (Lord et al. 2013). The term autism spectrum disorder is used in the
DSM-5 (American Psychiatric Association [APA] 2013) to represent children and
adults who have both deficits in social communication and social interaction and
restricted, repetitive behaviors, interests, and activities. Both components are
required for diagnosis of ASD; if there are no restricted and repetitive behaviors,
then social communication disorder is diagnosed (APA 2013). The term “spectrum”
is adopted to represent a continuum of severity and impact of autism; this occurs in
relation to social communication and repetitive behaviors. Some children and adults
will fall along the spectrum of severity and this may be compounded by context. In
the DSM-5, an ASD diagnosis can be accompanied by a statement of one of three
levels of support, which is intended to recognize the severity of the ASD. These
levels of support are explained in Table 10.1, ASD Levels of Support.

Evidence-Based Practices

Evidence-based practices (EBPs) have become a marked element of educational and
therapeutic approaches to teaching and learning for students with ASD. The move-
ment was captured and crystalized by the National Autism Center (National Autism
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Table 10.1 ASD levels of support
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Severity level Social communication Restricted interests and repetitive
behaviors
Level 1 Issues in social communication Rituals and repetitive behaviors
“requiring cause noticeable impairments. Has (RRB’s) cause significant
support” difficulty initiating social interference with functioning in
interactions and demonstrates clear | one or more contexts. Resists
examples of atypical or attempts by others to interrupt
unsuccessful responses to social RRB’s or to be redirected from
overtures of others. May appear to fixated interest
have decreased interest in social
interactions
Level 2 Marked issues in verbal and RRBs and/or preoccupations or
“Requiring nonverbal social communication fixated interests appear frequently
substantial skills; social impairments apparent enough to be obvious to the casual
support” even with Level 1 supports in observer and interfere with
place; limited initiation of social functioning in a variety of contexts.
interactions and reduced or Distress or frustration is apparent
abnormal response to social when RRB’s are interrupted;
overtures from others difficult to redirect from fixated
interest
Level 3 Severe issues in verbal and Preoccupations, fixated rituals,
“requiring very nonverbal social communication and/or repetitive behaviors
substantial skills cause severe impairments in markedly interfere with functioning
support” functioning; very limited initiation in all spheres. Marked distress
of social interactions and minimal when rituals or routines are
response to social approaches from interrupted; very difficult to redirect
others from fixated interest or returns to it
quickly

Center [NAC] 2009) which carried out the first major review of evidence-based
research in the field of autism that laid the foundation for the current emphasis on
EBP. A research group at the National Autism Center completed a systematic review
of the educational and behavioral treatment literature that focused upon the core
characteristics of ASD; this literature was published between 1957 and the fall of
2007. The National Autism Center published the National Standards Report (2009)
that detailed interventions that fell into groups of established, emerging, unestab-
lished, and ineffective or hurtful. Interventions in the established group include those
with sufficient “evidence” available to confidently determine that an intervention
produces beneficial effects for individuals on the autism spectrum. That is, these
practices are established as effective. Interventions in the emerging group include
research on practices that although one or more studies suggest there is a beneficial
intervention effect for individuals with ASD, additional high-quality studies are
needed to confirm the consistency of the outcome. The unestablished group includes
those strategies where little or no evidence exist in order to draw firm conclusions
about the intervention’s effectiveness with individuals with ASD. The ineffective/
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Table 10.2 Established, emerging, and unestablished interventions

Established

Emerging

Unestablished

Antecedent package

Augmentative and
alternative communication
device

Academic interventions
auditory integration training

Behavioral package

Cognitive behavioral
intervention package

Facilitated communication
Gluten- and Casein-free diet

Comprehensive behavioral Developmental Sensory integrative package
treatment for young children relationship-based

treatment
Joint attention intervention Exercise

Modeling Exposure package
Naturalistic teaching Imitation-based interaction
strategies

Peer training package Initiation training

Pivotal response training Language training

(production)

Schedules Language training
(production and

understanding)

Self-management Massage/touch therapy

Story-based intervention
package

harmful group was intended to include interventions with several high-quality studies
that showed the intervention to be ineffective or harmful. However, there were no
interventions included in the ineffective/harmful group. Table 10.2 Established,
Emerging, and Unestablished Interventions illustrates the strategies in each group of
the National Standards Report.

The review included quantitative research data sets (including experimental
group, quasi-experimental group, and single-case designs) and did not include
qualitative studies. The EBPs highlighted in the National Standards Report have
rapidly become foundational criteria for federal funding of teacher education pro-
posals and an established element of interventions for students with ASD.

Wong et al. carried out a follow-up systematic review of research in 2013 with
the purpose of developing a report “that describes a process for the identification of
EBPs and also to delineate practices that have sufficient empirical support to be
termed evidence-based” (Wong et al. 2013, p. 7). The 2013 review, similar to the
earlier review, includes research applicable to implementation in school or com-
munity early intervention systems, or home-, hospital-, and community-based
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Table 10.3 Nature of learner

Social School-readiness skills
outcomes across 27 . - -
. . Communication Pre-academic skills
evidence-based strategies
Challenging behavior Motor
Joint attention Adaptive/self help
Play Vocational
Cognitive Mental health

programs. However, unlike the National Standards Report, it also included research
on a number of studies in which the participant had additional learning issues (for
example, intellectual and social-emotional). It wanted to address the issue that many
traditional systematic review processes have excluded single-case design studies.
The report highlighted two broad classes of interventions and identified them as
comprehensive treatment models and focused intervention practices (Smith 2013).
Comprehensive treatment models include practices designed to achieve a broad
learning or developmental impact on the core issues of ASD. Focused interventions
are designed to address a single skill or goal of a student with ASD. They address
specific learner outcomes and tend to occur over a shorter time period than inter-
ventions associated with the comprehensive treatment models. Wong et al. (2013)
recognize the symbiotic relationship between focused and comprehensive treatment
interventions and highlight the point that they could even occur together; for
example, peer-mediated instruction and the LEAP model. The 2013 review
incorporated the intervention literature from the years subsequent to the National
Standards Report (NAC 2009) initial review (i.e., 2007-2011). 29,105 published
research articles were gathered relating to the broad areas of ASD and intervention
and this was reduced to 456 with the application of inclusion criteria. Of the 456
studies that were included in the systematic review, 48 utilized a group design, but
the majority of studies implemented a single-case design methodology (408).
Twenty-seven evidence-based strategies emerged from this meta-analysis that
covered a broad range of learner outcomes, as illustrated in Table 10.3: Nature of
Learner Outcomes Across 27 Evidence-Based Strategies.

Table 10.4 lists the twenty-seven evidence-based strategies identified by Wong
et al. (2013).

The intensive nature of evidence-based autism intervention, which relies heavily
on one-to-one intervention, has caused many schools to turn to the growing number
of computer-assisted interventions designed specifically for children with ASD.

Technology-Aided Instruction and Intervention (TAII)

Technology-aided instruction and intervention (TAII) is an evidence-based practice
that is becoming increasingly popular (US Department of Education 2005). TAII
meets evidence-based criteria with nine group design and 11 single-case design
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Table 10.4 Twenty-seven evidence-based strategies

Antecedent-based intervention (ABI) Parent-implemented intervention
(PID)
Cognitive behavioral intervention (CBI) Peer-mediated instruction and
intervention (PMII)
Differential reinforcement of alternative, incompatible, Pivotal response training (PRT)
or other behavior (DRA/I/O)
Extinction (EXT) Prompting (PP)
Functional behavior assessment (FBA) Reinforcement (R+)
Functional communication training (FCT) Scripting (SC)
Response interruption/redirection (RIR) Social narratives (SN)
Self-management (SM) Social skills training (SST)
Discrete trial teaching (DTT) Structured play group (SPG)
Exercise (ECE) Task analysis (TA)
Modeling (MD) Technology-aided instruction and
intervention (TAIT)
Naturalistic intervention (NI) Time delay (TD)
Video modeling (VM)
Visual support (VS)

studies. The definition of technology interventions adopted for the meta-analysis
included categories of computer-aided instruction and speech-generating
devices/VOCA. In addition, different uses of different technology are also repre-
sented, including use of smart phones and tablet technology (Wong et al. 2013).
TAII includes a group of interventions to address social, communication, behavior,
joint attention, cognitive, school-readiness, academic, motor, adaptive, and voca-
tional skills (Odom 2013). Indeed, students with ASD have shown positive gains
using TAII (Hetzroni and Shalem 2005; Massaro and Bosseler 2006). Advantages
of TAII include increased learning following consistency of a clearly defined task,
reduced distractions leading to more focus of attention (Murray 1997), and sup-
porting the ability to initiate, maintain, or terminate a behavior (Goldsmith and
LeBlanc 2004). There are a number of TAII programs designed specifically for
students with ASD that

e Teach the recognition of faces and emotions (Bdlte et al. 2002; Faja et al. 2008;
Silver and Oakes 2001);

Develop spatial planning (Grynszpan et al. 2007);

Teach functional activities of daily living, safety skills (Josman et al. 2008);
Develop vocabulary (Massaro and Bosseler 2006);

Develop reading skills (Ramdoss et al. 2011);

Improve vocal imitation (Bolte et al. 2010); and

Develop social participation skills (Parsons and Mitchell 2002).
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Discrete Trial Training (DTT)

Discrete trial training (DTT) is an effective teaching procedure derived from the
principles of ABA and is used in teaching skills to students with autism. The
primary focus is on skill acquisition when teaching early learning skills by breaking
down skills into small, learnable parts appropriate to the developmental level of the
child. DTT has four distinct parts: (1) the presentation of a stimulus, (2) the child’s
response, (3) the consequence, and (4) a short pause between the consequence and
the next presentation of stimuli. DTT promotes the development of communication/
language, adaptive behavior, cognitive/academic skills, and social skills and
reduces interfering behaviors. The structured procedures have been effective in
teaching children a predictable process for learning.

Pivotal Response Training (PRT)

Pivotal response training (PRT) is a naturalistic intervention that builds on learner
initiative and interests, and supports developing (and increasing) communication
skills, developing language, play, and social behaviors. PRT was developed to
enhance pivotal learning variables: motivation, responding to multiple cues,
self-management, and self-initiations of social interactions (Koegel and Frea 1993;
Suhrheinrich et al. 2007). The skills are described as pivotal because they are the
foundational skills upon which learners with ASD can make widespread and
generalized improvements in many other areas (Suhrheinrich et al. 2007). Some
central components of PRT include: child choice, reinforcement of successive
attempts, incorporation of maintenance tasks, and direct/natural reinforcers that are
contingent on appropriate behavior.

TeachTown Basics: An Exemplar Program that Is
Informed by Evidence-Based Practices

TeachTown Basics is an example of a computer-based (TAII) comprehensive
intervention program that has the foundations of ABA. An empirical study of the
program, which is described in more detail at the end of this chapter, provided
documentation for supporting TAII as an evidence-based practice in the Wong et al.
(2013) review. ABA involves constructing intervention strategies that outline the
antecedents and consequences, which result in the increase in positive skills
(Cooper et al. 2007). Data are collected in order to systematically determine
interventions to produce positive outcomes for the individual. The instructional
design of TeachTown Basics is heavily influenced by methodologies within ABA
by integrating two evidenced-based strategies: DTT and PRT.
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TeachTown Basics: An Overview

TeachTown Basics is designed for students’ with ASD between the developmental
ages of 2—7 years. The program includes more than 500 computer lessons to teach
skills across six learning domains: language arts, language development, mathe-
matics, cognitive skills, adaptive skills, and social and emotional skills. It has five
levels of instruction to meet the needs of children at different developmental stages
up to 12 years of age. The computer lessons offer a focused learning environment
where the child works on the computer and completes lessons that incorporate the
basic principles of ABA. The computer lessons are matched and aligned with
integrated generalization lessons which are conducted in the natural environment
and developed from the principles of PRT. The student works on the computer
lessons independently and the program self-adjusts according the student’s pro-
gress. The computer portion of the program does not require external expertise in
ABA. A key feature of the program is the ability to select lessons that align to a
student’s individualized education plan (IEP) goals.

When starting a student on the program, the facilitator completes a student
placement questionnaire on the computer that assists in determining the student’s
level (one through five) across the six learning domains. The student progresses
through the curriculum at an individualized pace. In the program, the student is
given a pretest before a new skill is introduced. If the student correctly responds
(unprompted) to 80 % or higher of the trials within the pretest, the lesson is
considered “mastered” and the program automatically advances the student to the
next lesson. However, if the student scores less than 80 % correct on the pretest, a
series of training exercises follow (with and without prompting). When the student
scores 80 % or greater correct on training exercises with no prompting, a posttest is
given. If the student passes the posttest (given the 80 % criterion), he or she
progresses to the next lesson. A student that fails the posttest repeats the process
until achieving 80 % unprompted correct responses on the posttest. Stimuli in tests
are different than stimuli in training exercises to facilitate generalization of concepts
rather than memorization of specific target stimuli. The program is adaptive and
will automatically adjust the curriculum based on student’s performance.

During a computer session, a student automatically receives reinforcement for
correct responses in the form of 15-45 s of animated reward games delivered on a
variable ratio. Administrators have the flexibility to thin the schedule of rein-
forcement. Correct responses are immediately reinforced with verbal praise and
visual graphics. The computer lessons use the discrete trial format with a
within-stimulus prompting procedure. Verbal instruction is given to the student to
click on the correct response from a field of 3-8 choices. These verbal instructions
are presented in a variety of ways to promote generalization. The multiple exem-
plars of stimuli are used for each concept taught in order to facilitate generalization.
As of the date of this chapter, the program includes over 24,000 such exemplars.
Multiple concepts (e.g., dog and cat) are taught in the same set of trials and the
instructions vary slightly from trial to trial so that the child must listen to the
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instructions for every trial. If the student begins to answer incorrectly, the program
systematically fades out the distracters prompting the student to select the correct
response and teaching a child to discriminate between stimuli. As students master
lessons within the program, automatic maintenance trials are interspersed with
training trials to ensure whether the student maintains the skills learned.

Generalization Lessons

A second component of the program is generalization lessons that are designed for
the teacher to provide through direct instruction off the computer. The general-
ization lessons correspond directly to the on-computer lessons. They are written in a
lesson plan format and use the principles of pivotal response training. An illus-
tration of one generalization lesson is shown in Fig. 10.1. The generalization les-
sons focus on skills not targeted on the computer (e.g., expressive language;
imitation, and fine motor skills) and are intended to enhance generalization of skills
already learned on the computer into the natural environment of the classroom.

TeachTown in Practice

An automated data collection, tracking, and reporting system assess progress as each
student moves through the computer curriculum. This allows school staff to assess
the effectiveness of the intervention and to determine which skills may need more
targeted work in the natural environment through the generalization lessons. This
reporting system enables teachers, parents, and professionals to assess student
progress and make evidenced-based decisions for instruction. In addition, reports are
available for school administrators to assess student, teacher, and parent usage of the
program. A communication system is provided within the software for school staff,
parents, and various educational team members to document anecdotal reports, daily
information about the student’s performance, or any other relevant information to the
student’s success with the program in order to ensure the entire team is communi-
cating effectively. Internet-based synchronization and real-time updating of data
allow the sharing of information across families and other educational team mem-
bers. This feature allows for the program to be used at home and in other learning
environments (e.g., the speech language pathologist’s clinic, and day care).

Student Generated Data

A description of the use of TeachTown Basics by three first-grade students between
September and November 2014 serves to illustrate how the program can respond to
individual student strengths and needs. All data have been generated through the
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Coloring Pages
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o Language Development Level: 4

Connection to Computer Curriculum
TeachTown": Basics MC: Color-Object

Learning Objectives
Your student will request an item of specific color to
complete a task.

Related  Skills:
receplive language

; By
Materials Needed
Colering pages (such as color-by-number sheets)
for each student, markers or crayons

Preparation:
Collect the needed materials in an appropriate area.

0 Instructions

1. Tell your students that they are going to color
pictures. Pass out a coloring page to each
student. Make sure that each coloring page has at
least two items on it to color.

2. Color one of the pages yourself and show it to
your students as an example. Tell your students,
“I need a green marker for the tree.” Then, use the
green marker. Tell them, “| need a blue marker for
the sky”, then color the sky.

3. Keep the markers out of your students’ reach
and ask them to color their pictures Have your
students request specific. For example, your
student could say, "I need purple.”

4, Wait for them to request a specific color
marker before handing it to them. (If your student
does not make a request, prompt them with
subtle hints like, “What do you need?" or with
peer modeling, “l like how Sally asked for a blue
marker!"

5. Encourage your students to make comments
about their colors. Say things like, “Wow, you're
coloring a flower purple!”

6.When your students are done, have them share
their pictures with the other students.

Expressive language, fine motor,

\ J

A TEACHTOWN : Basics

® 929

Make It Fun: Find coloring pages of your students’
favorite animals or characters.

Make It Meaningful: Talk about the color of certain
objects as they work on the activity. For example, “You
colored the sky blue, just like our chairs!”

Make It Easy: The students will choose a color
from a field of 2 to use to complete a task. For
example, hold up two markers and ask, “Do you
want to use red or blue?” Have the student reach
for or point to the marker they would like to use
to color.

Make It Hard: The students will request specific items
by color to complete a task. For example, put a
container of markers, crayons, and colored pencils, and
have the student request a specific item by color, e.g. “l
want a blue colored pencil” or “| need a green crayon”.

Related Activities:

1. Play a guessing game and use colors to describe the
item that you want your students to guess. “I'm thinking
of someane who is wearing a green and yellow shirt”, etc.

2. On each page of a journal, write a phrase that uses a
color to describe something (e.g., red cat, yellow
banana, purple flower, etc.). Have your students draw
pictures that go with each phrase.

Appropriate for

©e

Lessons

Language Development — Lavel-4

Fig. 10.1 Example of a generalization lesson
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program’s automatic data collection and reporting system. Student identifiers have
been removed to protect anonymity, but permission has been gained from the
students’ parents to share these data. Three reports are available for the teacher to
download about individual students: (a) the Individual Progress Report presents
lesson content and corresponding off-computer generalization lessons for all lessons
worked on by the student as well as performance data on lessons in progress, (b) the
Lesson Progress Graphs displays in a bar graph the number of trials, level of
prompting, and accuracy data for a particular lesson, and (c) the Average Exercises
to Mastery and Gain in Percent Correct for Mastered Lessons Report displays in a
bar graph the distribution of lessons mastered across content domains and the
average number of trials taken to master those lessons. The description that follows
details information from each of these reports, but due to space, does not replicate
the reports per se. The program progresses through five levels of difficulty. As an
introduction to the students, Table 10.5 gives an overview of student level at entry
and after 12 weeks of program use, as well as number of minutes spent working on
lessons in each of the program’s six content domains.

Student One

K.A. is a first-grade student identified with ASD with a severity classification of
Level 2, “Requiring substantial support.” He needs visual supports to increase his
communication skills and also needs maximum prompting to interact with peers. K.
A. performs below the grade level in all academic areas. Examples of his perfor-
mance include reading approximately 20 sight words and rote counting to 50. K.A.
entered the TeachTown Basics curriculum at level 1.0 in all six content domains.
Over 12 weeks of using the program, the program adjusted his level according to
his performance on the lessons in each domain. By the end of 12 weeks, K.A. had
progressed between one-tenth and one-half of a level in four out of six domains (see
the top panel of Table 10.5).

Over the 12 weeks, K.A. used the computer program approximately 3 sessions a
week for 12 min a session for a total of 7 h. During this time, he worked on 13
lessons. Most lessons target between 2 and 4 concepts. In September, he mastered
two lessons where he failed the pretest and then subsequently passed the training
exercises and posttest. One lesson mastered was visual perceptual matching of toys
(i.e., ball, swing, slide, bubbles, doll, puzzle, book, and teddy bear), and the other
was receptively identifying characters from the program, both in the social and
emotional domain. In these lessons, it took him on average three training exercises,
representing 45 trials, to improve from the failed pretest score to the passed posttest
score.

K.A. is currently working on 11 lessons where he failed the pretest and is
working on the training exercises or posttest for those lessons. The title of each
lesson in progress as well as the date the lesson was last worked on is shown on the
Individual Progress Report. For K.A., all but two of the lessons in progress have
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Table 10.5 Student level in the computer portion of the TeachTown Basics curriculum at entry
and after 12 weeks of using the program, and time spent working on lessons in each domain

Adaptive | Cognitive |Language | Language Mathematics | Social and
skills skills arts development emotional

KA

Level at 1.0 1.0 1.0 1.0 1.0 1.0

entry

Level after | 1.0 1.1 1.2 1.0 1.5 1.1

12 weeks

LD

Level at 3.0 2.0 1.0 1.0 3.0 1.0

entry

Level after |3.1 23 14 1.3 3.8 1.7

12 weeks

JL

Level at 3.0 3.0 1.0 2.0 3.0 1.0

entry

Level after | 3.0 3.0 2.0 24 3.8 24

12 weeks

been worked on over the past one to two weeks, including one lesson that is
displayed in red indicating that he appears to be struggling and may need additional
help in order to master the material. The Lesson Progress Graph allows the teacher
to pinpoint the content with which K.A. is struggling in this lesson. It shows that K.
A. has not mastered receptive identification of toys, ball, and swing, after com-
pleting 31 training exercises of which he received prompting in 16. In all, K.A. has
spent 64 min or 20 computer sessions working on this task without achieving
mastery. The Lesson Progress Graph also indicates which generalization lesson the
teacher can use to reinforce instruction relating to the skill K.A. is struggling with.

Student Two

L.D. is a first-grade student who has ASD with a severity classification of Level 1,
“Requiring support.” Severe tantrums have caused significant interference in the
classroom, but have improved over time. He is performing close to grade level in all
academic areas. L.D. entered the TeachTown program at level 1.0 in the language
arts, language development, and social and emotional domains, at level 2.0 in the
cognitive skills domain, and at level 3.0 in the mathematics and adaptive skills
domains. By the end of 12 weeks, L.D. had shown progress in all six domains, with
increases between one-tenth and four-fifths of a level (see the middle panel of
Table 10.5).



10 Evidence-Based Instruction for Students ... 125

Over 12 weeks, he used the program on average 4 sessions a week for
approximately 13 min per session for a total of 12 h during which he engaged with
a total of 31 lessons. Of the 31 lessons worked on, he mastered 7 across all six
domains. He had the least difficulty mastering the math lessons of number identi-
fication and matching numbers to quantities, and the most difficulty mastering
receptive identification of the emotional states scared and sick, and associating cat
with mouse, as shown by the number of exercises it took to master the material.
L.D. is currently working on 24 lessons. The Individual Progress Report identifies
one lesson in progress where L.D. appears to be struggling and may need support in
order to master the material—the lesson targets identification of the emotions
happy, sad, angry, and surprised. Other tasks he appears to be struggling with based
on a relatively high number of sessions spent on the material includes identifying
mothers and fathers, matching non-exact images of dolphins, whales and fish, and
identifying the articles of clothing dress and veil. The Individual Progress Report
displays the off-computer generalization lesson(s) that coordinates with each of
these lessons in progress.

Student Three

J.L. is a first-grade student who has ASD classified by his teacher as Level 1,
“Requiring support.” Although he enjoys interacting with his peers, he has diffi-
culties with social communication skills. He is easily distracted and interrupts
ongoing tasks to attend to noises or events that are usually ignored by others. He
performs at grade level in reading and just below grade level in math. In the
TeachTown program, J.L. showed progress in four out of the six content domains.
He increased from level 1.0 to 2.0 in the language arts domain, 1.0 to 2.4 in the
social and emotional domain, 2.0 to 2.4 in the language development domain, and
3.0 to 3.8 in the math domain (see the bottom panel of Table 10.5).

J.L. used the program on average 5 sessions a week for approximately 15 min
per session between September and the end of November for a total of 15 h. During
this time, he engaged with 24 lessons. Of these 24 lessons, he mastered 15 lessons.
The Average Number of Exercises and Gain in Percent Correct for Mastered
Lessons shows that he mastered lessons across all six content domains and his
efficiency at mastering material in these lessons varied across domains. He was least
efficient mastering material in the cognitive skills domain, where it took him on
average 14 exercises to master a lesson relative to 2—4 exercises in the other
domains. The Lesson Progress Graph corresponding to the lesson mastered in the
cognitive skills domain shows that he had difficulty identifying an animal that was
not a tiger or a monkey.

Of the nine lessons he has in progress, three are flagged for needing support. The
Lesson Progress Graphs that correspond to these lessons reveal that the material
J.L. is having difficulty with includes identifying the sounds /ch/ and /d/, identifying
tools for measuring weight and length, and identifying whether the number of
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objects in one group is greater than or less than the number in the other. The
Individual Progress Report presents the off-computer generalization lessons that
coordinate with each of these skill areas.

School-Level Generated Data

There are four types of school-level reports that allow teachers and administrators
an overview of how the program is being used in individual classrooms across the
whole school. The reports are as follows:

. Program Use by Facilitator (Teacher)

. Progress by Student

. Lessons Mastered Relative to Hours of Use Scatterplot

. Average Number of Exercises and Gain in Percent Correct for Mastered
Lessons.

N =

The Program Use by Facilitator Report summarizes program usage data for
multiple teachers and paraeducators, referred to as facilitators. This report shows for
each facilitator the average number of sessions and minutes per week of instruction
students working under the facilitator is receiving in the program, and a bar graph
meter displays the extent to which students working under that facilitator have used
the program. Visually scanning the bar graphs allows an administrator to quickly
identify which facilitators are using the program at or above the recommended
guidelines.

The Progress by Student Report allows administrators an overview of how
students are responding to the program. It summarizes progress data as a student
moves through the computer curriculum for multiple students. This report allows a
teacher or administrator to monitor across students the amount of time spent
working on the computer lessons relative to the number of lessons in progress (i.e.,
lessons where the student failed the pretest and is currently working on the exer-
cises or posttest for that lesson), the number of lessons mastered (i.e., lessons where
the student failed the pretest and then subsequently passed the exercises and
posttest), and the average number of training exercises needed to move the student
from their pretest to their posttest score on mastered lessons. The Lessons Mastered
Relative to Hours of Use Scatterplot Report displays the relationship between
students’ total number of hours spent on the program and their total lessons mas-
tered. This helps to visually identify students who are outliers, in particular students
who have spent several hours on the program with relatively few lessons mastered.
Lastly, the Average Number of Exercises and Gain in Percent Correct for Mastered
Lessons by Domain allows an overview of the efficiency with which lessons are
being mastered in each of the six content domains for all students in a class or
school. Efficiency is measured as the average number of training exercises taken to
improve from a failed pretest score to a passed posttest score across all lessons
mastered.
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Emerging Research Data

A study was carried out in four elementary schools in Los Angeles Unified School
District (Whalen et al. 2010). The study followed children who were enrolled in a
special day class program for students with an eligibility of autism spectrum dis-
order in four preschool and four K-1 classrooms. The ratio of adults to students was
1:2, with no more than eight students in the class. The physical structure of the
classroom was based on TEACCH principles and direct instruction utilized an ABA
approach. Eight classrooms were randomly assigned to a TeachTown Basics
intervention or to a no-TeachTown Basics comparison group. Teachers in the
intervention group received two hours of training. Over a three-month period,
TeachTown Basics was used with 22 students for 15 min a day on the computer and
20 min a day in the generalization lessons. The study offered comparison data with
the 25 children who did not have access to the program.

Baseline data were gathered from all the children in the study using eight lan-
guage and cognitive skill areas measured by the Brigance Inventory of Early
Development ( Brigance and Glascoe 2004), a criterion-referenced early develop-
ment assessment, the Peabody Picture Vocabulary Test (PPVT-3, Dunn and Dunn
1997) and the Expressive Vocabulary Test (EVT; Williams 1997), standardized
measures of receptive and expressive language, respectively. At pretest, the inter-
vention and comparison groups were similar in terms of chronological age and also
severity of autism characteristics, as measured by the Childhood Autism Rating
Scale (CARS, Schopler et al. 1986). Over the three-month period, 15 out of 22
children in the intervention group mastered lessons in TeachTown Basics, with an
average of 4-5 computer-based lessons mastered over the three-month period.
Compared with the 25 students in the comparison group, students in the inter-
vention group showed more improvement on all cognitive and language outcome
measures. The intervention preschool group had statistically significantly larger raw
score gains (9 pre- to 23 post-intervention) than the comparison preschool group
(10 pre- to 15 post-intervention) on the PPVT. All other group differences did not
reach statistical significant which may be due to the small sample sizes. The study
found a significant positive relationship between the number of TeachTown Basics
computer-based lessons mastered and pre- to posttest change on the overall
Brigance score; that is, children who mastered more lessons showed larger
increases in Brigance scores.

The LAUSD study shows the potential promise of the program. It was, however,
designed on a small sample size, over a short duration of time, and there was lack of
data on relevant variables, thus differences in outcomes between TeachTown and
comparison groups may have been due to unmeasured factors and not to the effects
of the program. Research published by TeachTown which emerges from data
gathered by three additional school districts in independent evaluations
(TeachTown 2013) also points to the promising trend of learning gains for students
engaged in the program. This too supports the need for further larger scale research
on TeachTown Basics.
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Conclusion

This chapter has discussed the evolving landscape for evidence-based interventions
for students with ASD before introducing the reader to TeachTown Basics, a
computer-based comprehensive intervention program that is founded in ABA. The
explicit connections to DTT and PRT have also been highlighted. It has been shown
that Teachtown Basics is informed by evidence-based intervention strategies (Wong
et al. 2013). After describing the TeachTown Basics program, a discussion of the
role of the built-in student data collection, collation, and analysis followed, giving
an insight into how teachers, other professionals and school administrators receive
accurate accounts of student engagement in the program. This is offered through
vignettes of three first graders and illustrates how individual students engage with
the program in personalized and different ways. A brief overview of the LAUSD
report (Whalen et al. 2010) closes out the chapter. This research points to the
potential of TeachTown Basics as a valuable tool in the successful teaching and
learning of students with ASD (many of whom have additional learning issues), but
also highlights the need for further research. Such research could involve
large-scale data sets, single-case design, and also more qualitative projects that
build insight into the experience of students, teachers, and their families of
engaging with TeachTown Basics.
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Chapter 11

Mobile Technology as a Prosthesis:
Using Mobile Technology to Support
Community Engagement

and Independence

Kevin M. Ayres, Sally B. Shepley, Karen H. Douglas, Collin Shepley
and Justin D. Lane

Portable computer technology has existed since the late 1960s and early 1970s but
was largely restricted to research and development centers (e.g., PARC). In 1989,
Apple introduced a portable computer that weighed in at 16 lbs and cost over
$6,000. In the late 1990s, researchers began using other mobile technologies such
as portable DVD players (Mechling and Stephens 2009) and handheld computers
(Davies et al. 2002) as instructional supports for children and adults with ASD and
intellectual disability (ID). Broadly speaking, as technology became more mobile
and less expensive, researchers found new ways to use these tools for instruction.

To facilitate a quality discussion of mobile technology, however, we must first
define what “mobile technology” will encompass for this chapter. Historically
speaking, one might argue that books are a mobile technology far more advanced
than stone tablets and they are certainly much more portable. The focus of this
chapter though will try to move closer to the edges of technological advancement
and beyond the technology of a paperback book. Not to oversimplify, but the
technology this chapter addresses incorporates some form of computer technology
(electronic device designed to store, display, and process data; American Heritage
Dictionary 2000) and can in general be carried in one hand or worn on the body.

The ubiquity of mobile technology establishes it as a socially valid tool for
teaching and support. Two main principles will moderate this discussion. First and
foremost, technology (whether a book or a laptop) is only a tool. Alone, technology
cannot truly teach (even with self-instruction, one must learn to self-instruct first);
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someone (like a teacher) has to plan for how learning will occur with the tech-
nology. Second, computer technology changes very rapidly. Therefore, most of the
discussion in this chapter will hinge on the application of the technology for
teaching rather than on the specifications of the technology. Discussing the latest
mobile phone from Apple (iPhone® 6 at the time of this writing) would only waste
space and render large portions of the chapter obsolete less than a year after pub-
lication. Instead, if we attend to ways of using technology in general and the
evidence base behind it, we can provide educators with a more practical reference.

The final consideration to address before moving forward is a conceptual dis-
tinction between instructional technology and assistive technology. This is not a
perfect taxonomy as much as a means to help organize the discussion and narrow
our focus. As suggested by Ayres et al. (2014), we consider instructional tech-
nology a tool (e.g., software) designed to help a learner acquire a set of responses
(e.g., multiplication facts), typically used for a short period of time during the
acquisition or fluency phase of learning (i.e., the technology will no longer be used
once the learner can perform the target behavior independently). In contrast,
assistive technology (or supporting technology) refers to tools a user might rely on
indefinitely (e.g., an augmentative communication device, a calculator, or
text/screen reader). Our focus will remain on the latter, assistive technology, and
how this can help support greater independence and integration into the community,
but more specifically how the technology can support self-management (SM). In
this way, mobile technology can serve as a prosthesis: essentially an external
support designed to compensate for something that is missing. Linsley (1964) wrote
a pioneering paper in which he stated, “Children are not retarded [sic]. Only their
behavior in average environments is sometimes retarded. In fact, it is modern
science’s ability to design suitable environments for these children that is retarded”
(p. 62). He goes on to discuss the idea of learning prosthesis. It seems that modern
science may currently be providing quality portable prosthesis that can help indi-
viduals better access their environments.

Technology as a Teaching Tool

Though we will not discuss technology as a teacher-directed instructional tool, we
want to highlight some brief uses of technology as an aide for instruction. This will
help provide some context for later discussion around self-instruction. Examples of
technology as an aide for instruction include using (a) an MP3 player and head-
phones as a prompting device for teaching daily living skills (Taber-Doughty
2005), (b) a portable DVD player to teach cooking tasks (Mechling and Stephens
2009), and (c) handheld computers (early HP windows based and older, now
defunct Palm OS) to teach a range of academic and vocational skills (Davies et al.
2002; Mechling and Savidge 2011). What these examples have in common is that a
teacher used technology-delivered prompting rather than more traditional
teacher-delivered prompting for the learners to acquire the target skills. This
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advancement in technology-based instruction with mobile devices is laudable as it
created opportunities for further development and advancement. This work served
as evidence that these tools have value to educators as well as students. In addition,
often these materials had practical utility for educators beyond their initial use
because they could easily be reused with other learners and provided consistency
across instructors (i.e., a teacher and paraprofessional use the same prompt).

Once students acquire new skills like those referenced above, they require less
assistance from parents, teachers, or peers in accessing their community. Educators
desire outcomes like this because they represent the success of their work. Thinking
hypothetically for a moment, how many combinations of skills does a person need
to learn in order to live independently in their community? Certainly more than 100,
probably more than 1000, and that number will differ from student to student and
from location to location. Regardless of whether we settle on an exact number, the
figure will surpass what any reasonable educator can hope to accomplish in the
approximately 18 years of public schooling a student receives. Whereas students
without ASD learn innumerable skills that facilitate independence incidentally
through experience and observing others, many children with ASD require direct
instruction to acquire the same skills (Wolery and Hemmeter 2011). Given that time
constraints in a school setting a teacher cannot feasibly provide direct instruction for
all of the skills a student needs to maximize their life outcomes. Just like teachers do
not teach children to spell every single word they will ever need to learn, they
should not teach children with ASD every skill they will need to learn. Rather they
should consider teaching them a means to learn any new skill just as we teach
children to identify the letter sounds in the words they want to spell. This is the role
technology (i.e., assistive technology) can help fulfill.

Technology as Prosthesis

For technology to serve as a daily (or even intermittent) support, an individual has
to learn to use the technology for this purpose. Think of how you learned to search
for information online. Likely, you required at least a little initial instruction to
input commands and then sift through information. Teaching someone to use
technology requires not only the instruction on how to manipulate the technology
but also on how to respond to prompts and other supports offered by the tech-
nology. Mobile technology offers an almost ideal platform for self-instruction
because of its portability and usability. Further, no one standing in the middle of a
store or on the street corner looks out of place staring at the screen of a smart phone,
thus illustrating the social acceptability and validity of the technology.

Moving further into the concept of mobile technology as a self-instructional
support, we should consider how many people watch videos on their mobile
devices. Whether they stream a video file on YouTube or watch a movie on Netflix,
they have the means to have a constant stream of information with them.
Constructive use of video delivered through conventional Web sites or via purpose
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built software applications (apps) may permit users to have self-instructional sup-
port available to them in a wide range of environments at the point at which it is
needed.

Technology can play multiple roles simultaneously to maximize outcomes for
individuals with ASD. Understanding the wide range of options for how an edu-
cator or caregiver can use technology to help support an individual and subse-
quently help the individual support him/herself will create greater opportunities for
maximizing life outcomes. However, it is important to recognize technology alone
is of minimal benefit. For example, a slate and stylus were once revolutionary
educational technologies, but the inert objects themselves were poor teachers. If a
student was going to learn to write a sentence on the slate, a teacher had to teach
him/her. If a student was going to use the slate to keep a list to help remember tasks,
someone had to teach him/her. Technologies such as these are merely mediums.
Teachers have to plan and arrange the environment to occasion the use of the
technology and then prompt and instruct efficient use of that technology. Through
this, students gain independence with the technology just as students previously
gained independence with a slate and stylus. Eventually that slate and stylus
evolved into notebooks, pencils, and post-it notes. In these later examples, the
technology can become a prosthesis; it can provide an individual with opportunities
they would not have otherwise had without the technology. As readers move
through the rest of the chapter, hopefully they will note that the emphasis is not on
the glitz of the technology but on the ways that the technologies are used and the
means by which research shows us how to use them. The chapter will discuss
mobile technology for communication and then SM more broadly.

Communication

As individuals with ASD experience difficulties with effective and appropriate
social communication at varying levels (DSM-5), the use of mobile technology as
an augmentative and alternative communication (AAC) device may assist indi-
viduals who have substantial support needs in communication (Chung and Douglas
2014; Shane et al. 2012; van der Meer et al. 2011). Mobile technologies now
provide smaller, lighter, and cheaper AAC devices in comparison with the tradi-
tional AAC systems such as DynaVox, Tango, and GoTalk (McNaughton and
Light 2013). They also have the potential to decrease the negative stigmatization
often times associated with less commonplace devices which in turn could increase
their adoption and usage (McNaughton and Light 2013), and decrease the potential
for abandonment (Johnson et al. 2006). While there are many specialized apps to
support the communication needs of individuals with ASD (Alliano et al. 2012;
Bradshaw 2013; Gosnell et al. 2011), we will focus on two apps in particular
Proloquo2Go® and AutisMate.

Proloquo2Go®™ is a symbol-based communication app only available on Apple
devices. There are over 14,000 symbols available or personalized photographs can
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be inserted. When a symbol or phrase is tapped, it speaks in a naturally sounding
voice. The app can be easily customized to meet the vocabulary and page layout
needs of individual users. Emails, texts, Tweets (via Twitter), and Facebook posts
can be sent from the app also. Talk Tablet, iCommunicate, Voice4U, and iConverse
are other grid-based communication apps similar to Proloquo2Go®. In the literature,
elementary-age children with ASD displayed increases in reciprocal peer interac-
tions in inclusive settings when trained to use Proloquo2Go®™ in conjunction with
adult-mediated interaction opportunities and environmental arrangement strategies
(Chung and Douglas 2014). A comparison of Proloquo2Go® on an iPad® with
PECS produced mixed results (Hill and Flores 2014). The authors concluded that
PECS may be the preferred communication method during early intervention and
then be generalized to use on mobile devices. Additional research is needed to show
the effectiveness and long-term outcomes of Proloquo2Go™ and similar apps for
individuals with ASD.

AutisMate is a unique app in that it promotes the development of communication
and life skills. As an AAC device, it provides visual scene displays with hot spots
so items can be labeled or a phrase related to the item can be spoken. Visual scene
displays show images of an entire environment (e.g., a classroom) with hot spots
(clickable areas) over portions of the environment that may be linked to commu-
nication. There is also a grid-based sentence builder with over 12,000 symbols that
can be customized in terms of the page organization and the number and size of the
symbols. This feature is similar to Proloquo2Go®. In addition to being a commu-
nication app, AutisMate provides or allows users to create video models, visual
schedules with audio and videos embedded, and visual stories to support the
completion of tasks at home, school, and work. AutisMate also includes a pre-
dictive keyboard and built-in GPS capabilities.

Light et al. (2004) found children aged 4-5 able to interpret meaning from both
visual scene displays and grid-based displays, whereas Drager et al. (2003) and Olin
et al. (2010) found younger children under three years old more successful with the
visual scene over the grid screen. While these studies did not include children with
ASD, the results suggest that more cognitive processing skills may be needed to
interpret isolated symbols in comparison with the visual scenes with items pre-
sented in naturally occurring locations Shane (2006). Visual scenes portraying
activities and events can help improve the comprehension of spoken messages as
the visual picture can provide context clues (Shane 2006). Four criteria for effective
visual scenes set forth by Dietz et al. (2006) include the following: (a) environ-
mental setting, (b) interactional depiction, (c) individual relevance, and (d) clarity of
scene items and their meaning. Other visual scene display apps include Scene
Speak, Scene & Heard, and Touch Chat.

While AAC apps are showing great promise, we would be remiss not to mention
potential challenges. First, an AAC system should be selected based on the indi-
vidual’s needs and skills (Beukelman and Mirenda 2013) and not because it is the
latest technology fad (McNaughton and Light 2013). Second, educators and users
need to learn how to operate and program the device for optimal functionality.
Finally, a benefit and a challenge are devices serving multiple purposes (e.g., AAC
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device, visual schedule, GPS locator, and leisure games), in which the AAC app
may not be able to run simultaneously with another app (King et al. 2013). This can
potentially limit the accessibility and functionality of the AAC software as indi-
viduals would have to toggle between multiple apps. Even though we have to be
cognizant of potential challenges, we cannot dismiss the many benefits and positive
outcomes of using mobile technology with AAC apps.

Self-management

Self-management (SM) is an evidence-based practice that teaches individuals with
ASD to, overtime, control their behavior (Brock 2013). Although this strategy may
require an upfront investment in time and training, as the instructor fades support
the learner may generalize instruction to novel environments, as well as display
(similar) untrained behaviors that serve the same purpose with minimal reliance on
training from staff (Lee et al. 2007). By increasing SM strategies on the job and in
the community, individuals with ASD will decrease their reliance on external
prompts and staff in order to follow a schedule and complete necessary tasks, thus
increasing their independence (Mechling 2007).

Mechling and Savidge (2011) evaluated the use of a handheld device (i.e.,
PDA), in lieu of the traditional picture schedule used in the TEACCH model
(Treatment and Education of Autistic and Communication Handicapped Children;
Mesibov et al. 2005), as a mobile schedule for students with ASD to complete a set
number of independent tasks. Students used a mobile device to view the first task,
in which they could listen to an auditory prompt or watch a video model, complete
the task, and then advance to the next screen to view the next task. This process was
repeated until all tasks were complete, and the student was prompted (via the
device) to access a preferred item. This form of mobile technology not only served
as a “to-do” list, a SM tool, but it also taught the students how to complete the novel
tasks (i.e., self-instruction).

Similarly, Cihak et al. (2010) taught four elementary students with ASD to
navigate a handheld device (i.e., Apple video iPod™) to view video models of
upcoming transitions through the school. Prior to transition, researchers provided
each student with the device and instructed him or her to turn it on. Students viewed
the provided video model and then lined up with their classmates. Video models of
transitions presented on a handheld device increased all four students’ indepen-
dence with transitions while also decreasing target inappropriate behaviors (e.g.,
aggression, elopement, and dropping).

A traditional, hand-written to-do list does not alert you to specific times in which
events must occur. For example, there are days when you must be ready (e.g.,
showered, dressed) by a certain time, in order to catch transportation (e.g., bus,
subway, taxi), also at a specific time, to be at a set place (e.g., job, party,
appointment), again at an exact time. Following this type of schedule requires
the ability to respond correctly to alarms or reminders, another aspect of SM.
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Davies et al. (2002) compared the efficiency of a hand-written task with a digital
clock to a handheld device (i.e., Windows palmtop computer) running a scheduling
program. The program provided audio and visual prompts at set times in the day.
The reminders could replay automatically, upon request of the adults, or until
confirmation that they completed the activity. The handheld device resulted in less
assistance and fewer errors over the hand-written task list and digital clock.

In order to further increase the level of independence with the above strategy,
individuals with ASD should program reminders of upcoming appointments,
medication times and dosages, or other actions that need completion at set times in
the day. Although specific training procedures were not provided, Gentry et al.
(2010) taught high school students with ASD to input calendar entries, set
reminders using the alarm function, and add contact information into the address
book of a handheld device (i.e., Palm Zire 31 PDA). At the completion of the
quasi-experimental study, over 80 % of the participants independently arranged
prompts to self-manage.

A final component of SM in which mobile technology can replace traditional
methods is in the area of self-monitoring. Self-monitoring is a strategy in which an
individual changes his or her own behavior by simply becoming aware of its
presence and recording the event (Maag 2004). In a general education setting,
Cihak et al. (2010) trained middle school students with ASD to turn on a handheld
device (i.e., HP iPAQ Mobile Media Companion handheld computer) preloaded
with a PowerPoint presentation that delivered self-modeled picture prompts. Every
30 s, a picture prompt appeared on the device, showing the student engaged in
target tasks (e.g., writing, reading). The student recorded on a separate note card if
he or she was or was not engaged in the target behaviors. All of the students
increased their task engagement, while simultaneously decreasing the number of
teacher prompts required to use the device.

Self-management and self-monitoring are both considered pivotal skills in that
once acquired, they increase the likelihood of collateral changes in untrained
behaviors independent of additional training (Koegel et al. 1999). Some of these
positive effects include generalization to novel settings, materials, and instructors,
but also, and most importantly, the effects include an increase in independence and
self-determined behavior. It may be a better use of instructors’ and caregivers’ time
to focus on pivotal skills instruction. The domino effect that acquisition of a pivotal
skill can have will create a much larger impact than sticking to traditional discrete
trial teaching methods.

Self-instruction

Like SM, self-instruction (SI) is a pivotal skill in that once an individual has
mastered a SI procedure (e.g., navigating through a phone to find a corresponding
video prompt), he/she will be able to learn a variety of skills without the assistance
of a caregiver or instructor (Koegel et al. 1999). For example, if an adult with ASD
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learns how to boil a pot of noodles using systematic instruction (e.g., least-to-most
prompting), he/she will still require an instructor to then learn the remaining tasks
associated with making spaghetti (e.g., how to heat up meatballs and marinara
sauce). However, if an instructor successfully teaches the adult to open a
video-based app on a handheld device to view videos of step-by-step directions, he
or she now can complete any task in which there is a corresponding video. Thus,
the adult now has the support needed to complete the chained tasks, and an
instructor is not needed.

When using video models or prompts as SI tools, the planning team (e.g., learner
with ASD, instructor, and others involved with program development) must con-
sider various factors about the videos to use. The first decision involves where the
video will come from. To reduce time, expertise, and efforts of support staff, a team
could choose to use commercially available video from free Web sites (e.g.,
YouTube) or from paid packaged curricula. Although no published studies incor-
porate commercial videos as a SI tool (Smith et al. 2014), researchers have used
commercial videos in a teacher-directed instructional arrangement to increase
independence for individuals with ASD in various skill areas (Allen et al. 2010;
Ayres et al. 2009). Additionally, Mechling et al. (2013) compared commercially
available video prompts (i.e., “Look and Cook” software from Attainment, Inc.) to
custom-made video prompts for four males with ASD using instructor-delivered
video prompting. All participants reached criterion when viewing custom-made
videos to cook various microwave meals, while only one participant reached 100 %
correct during one session using a commercially available video. Although this is
just one comparison study, these results suggest that generic and easily accessible
videos may not be individualized enough for learners with ASD.

Matching specific materials, settings, and other individualized aspects of the
target task are the benefits provided by custom-made videos. According to a recent
review of the literature in which individuals with ID self-instructed, six studies
evaluated the use of custom-made videos presented on mobile technology (Smith
et al. 2014). Of the studies that used mobile technology, three included individuals
with ASD learning various skills (i.e., vocational, cooking, and daily living).
Mechling et al. (2009) evaluated the use of a Hewlett Packard iPAQ Pocket PC
delivering picture, audio, and video prompts as a SI tool to prepare meals (i.e.,
Hamburger Helper, grilled ham and cheese, personal size pizza) in a school setting.
Participants used a stylus or their finger to advance to a step, select prompt level(s)
(i.e., picture, audio plus picture, or video), perform the step, and repeat. Also in a
school setting, Bereznak et al. (2012) taught high schoolers with ASD to operate an
iPhone®™ with video prompts to make copies, cook noodles in the microwave, and
use the washing machine. Between steps in the task analyses, the iPhone® screen
displayed a stop sign, signaling the participants to pause the video and complete the
step. After completing each step, they pressed play on the iPhone® and repeated this
pattern until task completion. Closely taking into consideration the social validity of
SI, Kellems and Morningstar (2012) collaborated with adults with ASD, parents,
job coaches, and employers to set target behaviors within individual job sites. Using
a video iPod® set to “museum mode,” participants learned to self-instruct by
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viewing video models prior to completing a task at work. Participants placed ear-
buds in so as not to disturb customers and coworkers, turned on the iPod®, and
selected the corresponding video to the target task.

Although the creation of custom videos does not have to take a lot of time, some
caregivers and instructors still report hesitation in that they do not want to create a
separate video for each task an individual needs to learn (Rosenberg et al. 2010). In
addition to the reluctance to create videos, relying on support staff to create custom
videos somewhat defeats the goal of SI. In order to fully eliminate reliance on
others, individuals with ASD must learn to create their own instructional materials
needed to self-instruct. Each day people create their own SI materials to complete
individual tasks (e.g., write down recipes, print out driving directions) and series of
tasks (e.g., write down to-do list, input meetings and dates into electronic calen-
dars). Duttlinger et al. (2012) used least-to-most promoting to teach four middle
school students, one with ASD, to create their own picture to-do list. As the teacher
explained three to five tasks that needed completion, students placed corresponding
BoardMaker pictures onto a strip of paper affixed with Velcro. The researchers used
a withdrawal design to evaluate the use of the picture schedule, demonstrating an
increased percentage of correct responses (i.e., placing the correct picture on the list
and completing tasks in the correct order) when the picture to-do list was in place
compared to just using short-term memory to follow through with all tasks (i.e., no
picture schedule). Expanding on this research while moving forward with current
technology, Uphold et al. (2014) used constant time delay (CTD) to teach six adults
(two with ASD) to program a picture-based first-then workout schedule using an
iPod® Touch. Adults participating in the study first took pictures of their peers
engaging in 14 different exercises (e.g., walk 2 laps, 10 push ups) to build a bank of
photographs. Once the instructor started to state the exercises required for the day,
they were to turn on the mobile technology, locate the first-then app, and add
exercise pictures in the order stated by the instructor. All participants reached
criterion in programing the iPod®™ and all increased levels of correct exercise
responding when they used the electronic picture schedule (i.e., user created prompt
with mobile technology).

Shepley et al. (2014) examined the use of video modeling to teach four high
school students (two with ASD) to record their own videos using an iPhone®. Prior
to each intervention session, participants viewed a video model of an actor going
through the necessary steps to access the camera app on an iPhone® and record a
video. Three of the four students acquired the skill of creating their own
self-prompting materials (i.e., a video model) and generalized it to a novel setting.
At the completion of the study, a quick social validity measure was conducted in
which students independently filmed a video of the researcher performing a novel
skill (i.e., using a laminator). Students acquired at least 50 % of steps after viewing
their self-made video one time. Further experimental validations are required to
evaluate the acquisition of novel tasks using student-created prompts; however, the
field is heading in the right direction to further increase independence in individuals
with ASD and fade instructor support.



140 K.M. Ayres et al.

Challenges

Now that the field of special education recognizes the importance and value of SM
and SI for individuals with ASD, the next question then becomes, “How do we
teach children, adolescents, or adults with ASD to use the technology?” Simply
handing over the technology, whether it is novel or not, does not mean a learner will
use it resourcefully, or that they will even use it at all. Just like when learning any
new skill, teachers and caregivers must use systematic instruction to teach the
proper use of the technology.

Although not specific to SI, Hammond et al. (2010) taught three middle students
with ID to watch a movie, listen to music, and look at photographs using a
third-generation iPod® Nano. This study demonstrated that with systematic
instruction (i.e., video modeling), young children with ID could navigate mobile
technology. When the video modeling prompt was removed, correct responding
was not maintained; however, booster sessions brought responding backup to cri-
terion levels. To further expand the use of video modeling to increase mobile
technology navigation, Walser et al. (2012) taught high school students with ID to
watch a video, look at pictures, and take a picture with an iPhone® 3GS. Additional
prompts (i.e., “Don’t hold so long”) were provided to one participant who touched
the icons for an extended duration, which caused the phone to go into edit mode.
Another participant was hesitant to touch the mobile device, in fear of breaking it;
therefore, a researcher demonstrated how strong and durable the device was when
in its protective case.

In the Smith et al. (2014) review of SI, the majority of studies (i.e., 42 %) used
history training to expose the individuals with ID to the SI technologies prior to the
study starting. Various forms of systematic instruction (i.e., least-to-most prompt-
ing, verbal plus model prompting, and model prompting alone) were implemented
with a task not targeted for SI. Participants completed history training once they
responded at criterion levels, such as three sessions at 100 % correct responding.
Although this is common practice when introducing an individual to a novel
independent variable, a lack of reported data on this process is a huge limitation in
the existing research. Without this data, we cannot recommend the most efficient
systematic instruction, including types of prompts and how often to prompt when
teaching an individual with ID or ASD to self-instruct.

Another gap in the existing literature pertains to teaching individuals with ASD
to identify the need to use the support. This includes acknowledging that assistance
is needed (e.g., a video prompt from a handheld device), as well as initiating the use
of a prompting system (e.g., pulling the device out of your pocket and locating the
video). Currently, published studies that used some form of SI included information
about the prompting system in the discriminative stimulus (Smith et al. 2014). For
example, when given the task demand to “stock the vending machine,” participants
were either provided an additional verbal prompt (e.g., to “use your phone,”) or
were handed the device following the task direction. In both of these examples, the
participant did not have to identify the need to use the device or initiate the use.
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Smith (2014) systematically faded additional instructor prompts to increase
independent initiations to use SI technology and programmed for generalization
across environments and instructors for high school students with ASD. During
history training, students were taught to navigate an iPhone® to locate video
prompts. Prior to all sessions, participants placed an iPhone® in their pocket so it
was in their possession during probes. The start of each probe began with a task
direction (e.g., set up the board game, pierce the potato), and the dependent mea-
sures included initiating retrieving and navigating the device, as well as percentage
correct of task completion. After delivering the task demand, the instructor used
progressive time delay (i.e., PTD, 0-3 s) to deliver the controlling prompt (i.e., “Get
your phone our and watch a video about —”). Participants required instruction (i.e.,
PTD) to initiate and self-instruct in an initial environment (e.g., kitchen, office, or
courtyard), and later generalized these skills across multiple environments and
instructors (i.e., classroom teacher). Smith and colleagues successfully removed the
adult prompt to self-instruct from the discriminative stimulus. Also, by program-
ming for generalization, the participants in this study had the opportunity to learn a
large variety of skills across environments with SI alone.

One additional challenge is the accessibility of mobile technology for persons
with ASD. Possible upfront activations costs and monthly payments to service
providers may inhibit use by some individuals; therefore, the cost-benefit ratio may
need to be considered. Along with the cost, the fear of damaging a device can be a
barrier for individuals with ASD or persons purchasing the device (e.g., caregivers,
school systems). While breaking a device is possible for anyone using mobile
technology, teaching skills related to responsibility and care for belongings pro-
vides opportunities for learning additional independent living skills.

Technology on the Horizon

Technology is changing on a daily basis. As technology advances, it is becoming
more readily available and accessible for individuals with ASD. These technologies
have the potential to continually improve the independence and quality of life for
people with ASD and other disabilities. Examples of technology on the horizon
include geo-location systems, radio frequency (RF) tags, and augmented reality.
These are discussed below as their applicability and usefulness for individuals with
ASD and their families continue to grow.

Geo-location-based supports allow you to find and track the location of your
child inside and outside the home. Alerts in the form of a flashing light, alarm, or
vibration will let you know when your child has approached the maximum distance
you programmed into the device such as a road, pool, or perimeter of a store (called
geo-fencing) or allow you to find them in a crowded room. Some systems provide
two-way voice communication. A few examples of these tracking systems include
iCare, Trax, Amber Alert GPS, and Spark Nano 4.0. Each system should be further
researched as they all have different capabilities and costs.
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RF tags are enabling PECS users to bring sound to the symbols through the use
of a Logan”™ ProxTalker™ communication device. This device has RF identification
technology that reads sound tags on vocabulary symbols to produce the spoken
word. While PECS is an effective AAC system, this device allows individuals to
communicate even when their communication partner is not looking at them or is
not close enough to make a picture exchange.

Finally, augmented reality is changing how people access information in their
daily lives and at school. By orienting a mobile phone toward the sky, a user can
identify and learn about the stars and constellations using apps such as Google Sky
Map, Starlight, or Star Chart. As another example, a learner can point the camera of
a mobile device over a flashcard, and AR Flashcards (www.arflashcards.com)
provide sound and images to increase the salience and interest level of conventional
materials. Ultimately, augmented reality overlays an image with digital information
viewed on a device. It enables individuals to play basketball (AR Basketball) or
soccer (AR Soccer) on their mobile device in their free time. Augmented Car Finder
shows where your car is parked. In addition, Trax, a GPS tracking system, also
includes an augmented reality feature through the use of your device’s camera. You
turn in a circle until you see a logo on the camera screen that represents the
direction of the tracker and tells you the distance between you and it. This feature
can help you locate a child without having to read a map.

Conclusions

Technology evolution has given us greater flexibility and opportunity. Learning to
navigate by stars allowed sailors to traverse great distances just as the development
of the compass created greater opportunity for people to engage with other cultures
as they traveled beyond their own countries. When technology becomes mobile, it
begs us to join our community and it can free us from the safety of home. As you
have read in this chapter, technology can be a powerful teaching tool. It can also be
a very useful companion when one is trying to achieve greater independence in the
community. Mobile phones replaced pay phones and are now beginning to replace
GPSs. We no longer have to search for a quarter and maps are becoming quaint
relics. We have a wealth of information literally in the palms of our hands.

The pervasiveness of mobile technology means that no one stands out from the
crowd if they are using a mobile device (phone or tablet). Further, as individuals
with ASD come to represent an important part of this market share, innovation will
follow. Technologies designed to serve the needs of an individual with ASD (e.g.,
communication, SM, or SI) can benefit a wider audience. The versatility and
flexibility of having a powerful computer in your pocket creates opportunities. To
take advantage of those opportunities, however, individuals need to learn to use the
technology and they need to have access to the technology. While cost and
accessibility will always be an obstacle, educators can employ evidence-based
practices to ensure that they are teaching end users in the most appropriate manner.
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Chapter 12
An Insider’s Look at Technology
and Autism

Tricia Nelson and Riley’s Mom

As a baby, Riley grew and developed right on track. He seemed to hit all of his
milestones like a champ. There was one thing that we noticed that seemed different
from other toddlers his age... his early development of speech. He babbled early
on. He began saying “mamma” and “dadda” at around 8 months. At 11 months, he
would say “t-anks” (thanks) when given something that he wanted, and his lan-
guage continued to progress from there. At 12 months of age, he began walking and
his talking increased. His pronunciation was incredible. Hearing him say words
such as “Elmo” and “milk” when he was so tiny was fun for us. By 16 months, he
could sing the alphabet, say all the animal sounds, count to 5 and much more.

But around 18 months of age, his language took a steep decline. By 23 months,
he had only a few words in his vocabulary and he was officially diagnosed with
autism. It was devastating for our family. However, we decided that it was time to
get to work trying to recover as much of our Riley-man as we could.

Our first encounter with speech therapy was our journey through the Picture
Exchange Communication System (PECS). In the beginning, it seemed to work
well. After a short time, he could find his picture and bring it to us. The struggle
came with discriminating between preferred and non-preferred items. We presented
items including a piece of candy and a piece of broccoli. Riley would reach for the
picture of broccoli, and when handed the piece of broccoli, he would simply play
with it and let it entertain him. It was clear he wanted the candy, but it did not upset
him not to get it. Even when working with his “most preferred” items, he just did
not seem to care much about which card he handed us and what the result was of his
communication. Another roadblock we hit was trying to find pictures of each of the
things he could request, therefore giving him options. We ended up with hundreds
of cards and a binder full of options, with no real functional way to use them. Add
to that, carrying around the binder with all of the pictures, and PECS, just did not
pan out as a functional communication option for Riley.

For years after a very diligent struggle with PECS, we decided to put an even
stronger emphasis on verbal language and sign language. Riley was taught basic
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sign and could imitate almost any sign we used. However, his ability to use it
independently was hampered by his poor receptive language skills. He would match
the verbal cue of “cookie” with the appropriate sign, but would really want a drink.
If we said “drink,” he would sign it (without a visual prompt), even if we had a
cookie in front of him as the desired item. Needless to say, his nonverbal imitation
skills got really good, but his ability to use sign language for meeting his needs just
did not fit.

By the time he was about 10 years of age, we decided that a financial investment
in an iPad (although money was tight) was necessary. Little did we know that it
would be worth its weight in gold. Riley’s ability to navigate through the programs
on the iPad was incredible! One of the first apps that his behavioral therapist
downloaded was a learning app called “See, Touch, Learn.” With this app, we were
able to create our own games (with our own images and voice prompts), create
custom lessons, and give opportunities for Riley to navigate around thousands of
pictures, giving us an insight into his interests. He really enjoyed it.

By about the age of 11, Riley was given options on his iPad for communication.
The app that we used was “Quick Talk.” We started simple, with just a few pictures.
He picked up on it, slowly but surely. As his understanding of the concept grew, we
began to add an array of pictures of Disney movies. He loved looking at it. Then, he
would scroll them and touch one of his favorites. We would immediately turn on
the movie that he had requested. He was thrilled. He started using it to communicate
his wants for movies more often. Handing him an iPad and prompting him to
choose what he wanted would stop a meltdown in its tracks! Although his com-
munication on his device was limited, it would continue to grow.

Now, at the age of 13, Riley uses his iPad on a regular basis to get basic wants
met. We have switched to a program called “Bitsboard” as it is being widely used
with other students in his therapy program. Although, he is not able to completely
express his needs and desires yet, it is clear that it makes him feel empowered to be
able to share basic wants through his limited use of the iPad.

One thought that has stuck out to me through this process is that I was convinced
that if we had him use his iPad for communication, rather than pushing vocaliza-
tions, we had accepted to the fact that he would never talk. My thoughts could not
have been further from the truth. Since he has increased his use of the iPad, his
vocalizations have increased like I would not have imagined. He is not saying full
sentences, but for the first time in years, we are hearing words! One word that he
says, almost clearer than any other, is “iPad.” Becoming familiar with the deep
voice of our 13-year-old son is something I had dreams about before... but, now is
a reality.

Since the iPad has become a constant companion for Riley, we have also had the
opportunity to try new things with it. Using his iPad for tracking of his programs
has been very helpful as well. In Riley’s “Day Treatment” program, they use an
iPad app known as “Catalyst.” The staff are able to pull up specific programs, note
current goals and prompt history as well as refer to any modifications or notes on
specific targets. Not only does this program hold all of his treatment plan infor-
mation, it also includes personal information, home notes, and so much more.
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The therapists carry the iPad around all day and are able to access all of his
programs and record data that can be viewed real time by supervisory staff and
parents. The capabilities it has to graph the information with just a click of a button
allow for opportunities to analyze behaviors and see marked growth or difficulty
without spending hours compiling written data for charting. The staff also use this
iPad to video record many of his programs so that I can see his progress and share it
with others. One of my favorites is when video clips are sent to me that include
Riley speaking.

Riley also enjoys participating in video-modeling sessions and enjoys using it in
“selfie mode” for emotions and nonverbal facial imitation programs. Having the
immediate access to an iPad for video modeling has been not only productive for
Riley’s learning and growth, but also for his entertainment! He loves to learn
through watching others and himself. Many times, his therapists, peers and even
siblings will video themselves singing his favorite Disney songs. This has proven to
be a great way for him to practice his verbal imitation skills. It is fun to watch he
and a staff member in “selfie mode” singing “You’ve got a friend in me”!
Recording it is fun... watching it play back is even more fun.

For some of Riley’s fine motor programs, they use a program called “Letter
School.” Although it is not a complicated program or fancy app, Riley (and so
many others) is drawn to this program. The immediate prompt fading techniques
that the app uses for more immediate independence of skills seem to work for him.
When given spare time on his iPad, this is certainly an app that he is drawn to.

His iPad has been used for reinforcement as well. He loves watching Disney
clips! Also, there is a YouTube channel where an adult female records herself
opening chocolate Kinder eggs that have a surprise inside. Riley gets so excited and
can hardly contain his anticipation! This is specifically helpful because chocolate
Kinder eggs are not available for sale in the USA. So, being able to access the
videos on his iPad is extremely helpful and highly motivating for Riley. I was also
surprised to hear that several of the kids in his program are drawn to the same
YouTube channel!

Overall, the use of technology for Riley’s growth and development has played a
monumental role. I cannot imagine living without it. As technology changes, we
continue to explore options for learning and communication apps that will help him
progress to a place of better functionality in society.



Chapter 13
A Look Forward

Teresa A. Cardon

The speed at which technology is changing and advancing continues at an
unprecedented rate. At the time of this writing, the annual Consumer Electronics
Show (CES) in Las Vegas just ended (January 2015). Advances in technology
ranged from clothing equipped with Bluetooth devices to smart refrigerators to 4K
televisions. Given the rate at which technology is changing, it is difficult to predict
the future of technology and autism. It is possible to predict, however, that the
promising path of technological support for individuals with ASD will continue to
alter their lives in ways we may not even have imagined yet. In addition to the
future technological possibilities mentioned in Chap. 11, this final chapter will
briefly touch on innovations that are starting to cross paths with autism.

Apps

While apps are not new to autism, the plethora of apps that provide intervention and
support for children with ASD will continue to grow and advance. Recently,
Samsung announced the new “Look at Me” app that is designed to help children
with autism improve the “ability to make eye contact” (http:/pages.samsung.com/
ca/lookatme/English/). The app was developed by a team of psychologists and
psychiatrists and is currently undergoing clinical testing. In addition, families that
are using the app are connected through the Look at Me Project (2015), a shared
community similar to a social media experiment, where families can share the
progress their children are making.

A soon to be released app, developed with the help of MIT’s Media Lab, focuses on
emotion reading software that will help children with ASD identify emotions. Affectiva
(www.affectiva.com) software analyzes images of faces and can detect nuances such as
furrowed brows and smirks. Children with ASD will be able to submit pictures of faces
in order to get a description of the mood depicted in the picture. The software database
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currently holds more than a billion facial expressions and will provide support to
children with ASD as they learn to analyze and understand emotions.

Wearables

Google Glass became available to the public in May of 2014. Since that time, the
number of companies testing and developing software for the wearable product has
quickly expanded. There are several intriguing elements of Google Glass that can
offer support for individuals with ASD. One aspect that has particular promise is the
real-time aspect of interactions that can be supported with Google Glass. For
example, there are several software programs that can help individuals with autism
identify facial expressions and emotions. Natasha Jaques, a PhD student at the
Massachusetts Institute of Technology Media Lab, is studying how to support
social interactions between people with autism by providing social cues based on
facial expressions. For example, if someone appears bored with a conversation, the
software would alert the user wearing Google Glass that the listener is becoming
bored (Melynchuck 2015).

Ned Sahin, a scientist and the CEP of Brain Power, is in the process of testing a
variety of Google Glass apps to support learning in children with ASD. He believes
that the future of wearable technology will unlock social interactions for children
with autism (Autism Speaks 2014). Brain Power is researching how to support
increased eye contact, how to teach emotion recognition, and how to match a facial
expression to an emotion all with the use of Google Glass.

Another wearable technology that is still considered brand new at the time of this
writing is a smart watch. Most smart watches sync with a smartphone and provide
the user with apps and access to instant messaging. It has been hypothesized that
smart watches will be able to provide the type of structure that can support
increased executive functioning skills in individuals with ASD. Reminders and
visual schedules will appear on someone’s wrist to help direct them throughout
their day. For added benefit, smart watch vibrations will accompany reminders to
increase awareness of appointments, important things that should not be forgotten
like medication, etc. This type of increased support can decrease anxiety and
increase communication opportunities for individuals with ASD.

In addition, smart watches and other wearable devices are integral safety elements
that are currently being expanded to address elopement issues for children with
ASD. Wearables with global positioning technology can offer peace of mind for
parents if they have a child with ASD who tends to wander off. While there are
several different types of wearable trackers (Revolutionary Tracker, EZ100 Personal
Emergency Notifier, Independence Day Clothing, etc.), they all serve a similar
purpose in providing direct location information for the child with ASD. Some
devices even allow a parent to set a predetermined distance that, when breached, will
trigger the wearable device to vibrate and an alert on the parents smartphone to notify
them that a child has travelled too far away (Autism Speaks 2015).
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Similar to a smart watch, research is currently being conducted on wearable
sensor technology to track “autism in action” (Yandell 2015). Similar to fitness
trackers that track heart rate and steps, wearable sensors may be able to predict
when a child is getting agitated by tracking heart rate, movement, sleep, and sweat
levels. The idea is that by monitoring a child’s actions on a daily basis, physio-
logical information will provide insights into when a child may be overwhelmed or
getting frustrated. The ultimate goal of wearable sensors would be to predict when
dangerous or disruptive behaviors are about to occur so that parents and clinicians
can intervene beforehand to keep individuals with autism safe.

Robots

Future technological advances for children with ASD will also include robots.

It is believed that robots may be able to support social development in children
with ASD because the uncertainty and sense of being overwhelmed that can
accompany live interactions is limited, allowing a child to focus on targeted social
cues and directions. For example, Milo is a two-foot-tall robot that is the innovation
of a former Disney imagineer, David Hanson. Milo can be programmed with a
script that is predetermined for an interaction with a child, or Milo can be controlled
by an operator or a therapist to interact spontaneously with a child with ASD
(Tucker 2015). Milo’s eyes record a child’s facial expressions and eye contact,
while other monitors on the child capture their heart rate to determine varying levels
of stress involved during the interaction. Interactions with robots to support learning
and skill development in children with ASD may be more effective and less stress
inducing than interactions with similarly aged peers (Edmiston et al. 2014). The
future of robot technology may allow for children with ASD to learn target skills
while interacting with a robot before going on to generalize those skills with a peer.

It is impossible to predict how technological advances over the next 20 years
will change and alter the lives of individuals with ASD; however, if future tech-
nology develops anywhere near as fast and uniquely as it has in the past 20 years,
the possibilities seem truly limitless.
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Sensory AT feature accommodations, 61-62
color screens tests, 61
kinesthetic awareness, 62
weighted writing utensils, 62
Sensory defensiveness, 56
Sensory ideas
arousal, 56-57
modulation, 56-57
organization, 56
spaces, 56
Sensory issues and technology, 41
Siri, 40
SketchUp, 103
SketchUp Make, 100
dragon created in, 101f
Lego Town created in, 101f
Smart phones, 1, 65, 91, 118
Social “soft skills,” 29
Social Communication Emotional Regulation
Transactional (SCERTS) model, 15, 17
Social engagement, 105-106, 108
Social learning theory, 89
Social scripts, 84
Social skill, 27, 28, 31, 32, 33, 37, 38, 52
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supporting for learning through technology,
83
Social Stories™, 83-84
Social Thinking Curriculum, 45
Spark Nano 4.0, 141
Speech generating device (SGD), 10, 11, 31
Speech language pathologists (SLPs), 6, 49
aided AAC, 7
collaboration with OTs, 50
co-treatment, benefits, 54
data collection, 54-55
four A’s, 50
material reduction, 54
Speech-to-text app, 29, 65
Spelling AT feature accommodations, 68—70
Standard operating systems, 27
Star Chart, 142
Starlight, 142
SticKids, 41, 42
Story Creator, 33
Story Kit, 33
Strength-based programs, 104, 106, 108
Supports, 131, 133
geo-location-based, 141
Swallowing, 56

T
Tablets, 1, 19, 29, 41, 43, 76, 79, 82, 84, 91,
131, 135, 142
Talking Products’ Mini-Me, 84
TEACCH principles, 127
Teacher-directed instructional tool, 132
TeachMate365, 34
TeachTown Basics, 45, 113, 119
computer session, 120
emerging research data, 127
generalization lessons, 121, 122f, 123
in practice, 121
individualized education plan (IEP) goals,
120
school-level generated data, 126
student generated data, 121-122
TAII program, 119
Technology, 45
academics, 43
in ASD, 27-29
behavior, 44-46
challenges, 140-141
cognition, 39-40
communication, 42-43, 134-136
executive function, 39-40
on horizon, 141-142
and positive youth development, 99-100
as prosthesis, 133-134
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science, math, engineering, and technology
(STEM) careers, 100
self-instruction (SI), 137-139
self-management (SM), 136-137
sensory issues and, 41-42
TAII for, 31
as teaching tool, 132—133
Universal Design, 38-39
usefulness of, 29-31
Video modeling, 32
visual supports, 31-32, 45
visual-spatial skills, 100
work skill acquisition, 43—44
Technology-aided instruction and intervention
(TAII), 117-118. See also TeachTown
Basics
Technology-Assisted Intervention and
Implementation (TAII), 31
Technology-enhanced visual strategies, 75, 76
Time delay, 40
Token Board, 33
Too Noisy Pro, 29
Touch, Learn, 148
Touch screen technologies, 29, 65
TouchChat, 31
Trax, 141, 142

U
Unaided AAC, 5-6
gesture, 6
Unestablished interventions, 116¢
Universal Design, 38-39
Utah Autism Council, 103-104

v

Vanguard©, 8

VanguardPlus©, 20

Verbal praxis, 56

Video modeling (VM), 32, 40
basic steps, 93
history of, 87-89
implementation, 92-94
parameters of, 90-92
theoretical support for, 89-90
verbal description, 91

Video parameters, 90-92
support skill development, 91
verbal description, 91

Video self-modeling (VSM), 92
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Visual attending, 7
Visual learning
using technology to support strength, 7677
using visual strengths to support academic
success, 76
Visual modality, 6
Visual motor AT feature accommodations,
63-64
Visual organizers, 79, 81
Visual processing, 7, 19, 20, 22
Visual scene display (VSD), 10, 11
Visual schedules, 78-79
Visual support, technology resources for,
80-81¢
Vocational exploration, 97, 103, 106
Vocational-Technical Training, 108
Voice output
communication aid (VOCA), 31
software, 41
technology, 30, 53
Voice record, 54, 65, 66
Voice recognition, 65
VoiceOver technology, 39
Voluntary structured activities, 98

W
Wearables, 152—-153
Windows palmtop computer, 137
Word prediction, 70
Work skill acquisition, 43—44
Writing conventions, strategies to support, 68
grammar AT feature accommodations,
70-71
spelling AT feature accommodations,
68-70
Writing speed AT feature accommodation,
64-66
Writing, 60
keyboarding, 64
Written language, 32

X
X-box Kinect, 42

Y
Youth development programs, 98
YouTube channel, 133, 138, 149
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