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  Pref ace     

 This book is the sum of the past 18 years of my professional career.    When I was a 
special education teacher, I worked with young children across a broad range of the 
autism spectrum – from students with social and behavioral issues who spoke 
fl uently to those with “classic autism” traits who could neither speak nor write in a 
manner that was understandable. I was and am most drawn to these children, for 
whom it seemed needed a key or an “a-ha” moment to unlock effective communica-
tion. I attended all the training opportunities I could and apprenticed under my 
more experienced colleagues to learn how to best teach these children. For children 
who could not speak, it became clear to me that aided augmentative and alternative 
communication (AAC) could be that key. However, I met with much resistance from 
some of my students’ parents who were afraid that aided AAC would give their 
children an easy way out of having to talk. Unfortunately, at that time, there was 
little research to support the idea that aided AAC could serve as an effective means 
of providing the ability to communicate to children with autism and that it would 
not inhibit speech. Yet, my, albeit limited, experiences had convinced me that this 
could serve as a way for these children to communicate and that, for some children, 
the concrete nature of AAC may provide a link to unlocking speech and under-
standing of communication in general. Thus, I embarked on graduate school and 
then my career in academia, where I have tried to determine the impacts of AAC on 
people with autism and synthesize the body of literature in this area. Although much 
research has been published by myself and many others, and many types of aided 
AAC have come to be recognized, I believe there is much work left to do. This book 
is my attempt to further pull together the state of the art and to suggest where the 
fi eld should go from here.  

    College Station, TX, USA Jennifer     B.     Ganz    
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                Current estimates suggest that approximately 1 in 68 children has an autism 
 spectrum disorder (ASD; Centers for Disease Control and Prevention [CDC]  2014 ). 
Further, over one million children in the USA have complex communication needs 
(CCN), meaning that they cannot effectively use speech to communicate (Binger 
and Light  2006 ). Many people with ASD have CCN as well. Recognizing that an 
individual with ASD has signifi cant problems communicating well through speech 
is critical to ensuring that these communication needs are addressed early to prevent 
a loss of educational and social opportunities (Horovitz and Matson  2010 ). Thus, 
this chapter provides readers with a brief overview of characteristics of ASD, with 
a signifi cant focus on people with ASD who also have CCN, laying the groundwork 
for later chapters that address what can and should be done to address signifi cant 
communication needs in this population. 

    Characteristics of ASDs 

 ASDs fall across a broad spectrum. That is, people who have ASD are a heteroge-
neous group. The range of functioning and skills may fall at any point on a wide 
scale. The key characteristics that qualify someone for a diagnosis of an ASD are 
observable defi cits in social– communication skills and the presence of restrictive, 
repetitive, and stereotypical interests and/or behaviors. Each of these areas, and 
other defi cit and skill areas that are common in individuals with ASD, is discussed 
below, with a focus on the subgroup of individuals with ASD for whom augmenta-
tive and alternative communication (AAC) may be most appropriate. 

 The diagnostic criteria for ASD in the Diagnostic and Statistical Manual (DSM- 5; 
American Psychiatric Association [APA]  2013 ), which is the primary tool for diag-
nosing ASD in the USA, have been modifi ed signifi cantly from the prior edition. 

    Chapter 1   
 Overview of Autism Spectrum Disorders 
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Major changes include the combination of the social and communication factors into 
a single category. To qualify as having an ASD, the DSM-5 states that individuals 
must meet the three social–communication criteria and at least two of the four crite-
ria related to restricted and repetitive behaviors. Further, in the DSM-5, subcatego-
ries of ASD [e.g., pervasive developmental disorder, not otherwise specifi ed 
(PDD-NOS)] have been replaced with a spectrum model involving severity in social 
communication and in restricted/repetitive behaviors (APA  2013 ). Individuals who 
meet the criteria for ASD are now further categorized as having or not having a lan-
guage impairment; that is, previously, one of the possible qualifying criteria was a 
lack of functional speech, or the preverbal communication phase (Tager- Flusberg 
et al.  2009 ), which instead is now considered an “add on” specifi cation and would be 
considered as likely qualifying an individual as having a “level 3” severity for social 
communication, or “requiring very substantial supports” (APA  2013 ). 

 The DSM-5 (APA  2013 ) changes have caused some concern that the criteria are 
now more strict and will eliminate people with mild ASD and young children who 
do not immediately demonstrate enough of the social–communication defi cits due 
to age, decreasing the probability of early intervention (Barton et al.  2013 ). In fact, 
a number of recent studies have reported that, under the new criteria, many high 
functioning individuals of all ages, people with PDD-NOS, those with fewer chal-
lenging behaviors, and young children with ASD would no longer qualify (Barton 
et al.  2013 ; Gibbs et al.  2012 ; Mandy et al.  2012 ; Matson et al.  2012a ,  b ; McPartland 
et al.  2012 ; Volkmar and Reichow  2013 ; Williams et al.  2013 ; Wilson et al.  2013 ). 
It has also been suggested that young children who previously met the criteria, but 
would no longer under the current edition, have signifi cant impairments when com-
pared to typically developing peers, particularly in expressive communication 
(Beighley et al.  2014 ). Researchers have recommended that the DSM-5 ASD crite-
ria be adjusted to improve sensitivity (i.e., reduction of false negatives, or failure to 
diagnose a child with ASD who does have it) and specifi city (i.e., reduction in false 
positive diagnoses) by reducing the number of social-communication and restricted 
and repetitive behaviors criteria necessary for a diagnosis (Frazier et al.  2012 ; Kent 
et al.  2013 ; Lohr and Tanguay  2013 ). 

    Social–Communication Skills 

 Social and communication differences often become more apparent as people with 
ASD age and social interactions and expectations become more complex (Tantam 
 2003 ). To qualify as having ASD, the individual being evaluated must have the 
following three characteristics in social interaction and communication (APA 
 2013 ). First, he or she must have defi cits in emotional reciprocity. For example, 
people with ASD typically have diffi culties understanding and perceiving others’ 
feelings and thoughts (   Kuo et al.  2013 ). They may be less oriented toward other 
people than their peers are, such that the quality and quantity of their interactions 
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may appear signifi cantly different (Kuo et al.  2013 ). Children with ASD often have 
less  awareness of the need to share interests and take turns (Rowley et al.  2012 ). 

 Second, he or she must have diffi culty appropriately using and interpreting non-
verbal communication (APA  2013 ). For example, people with ASD may have dif-
fi culty interpreting facial expressions or combining messages given through tone of 
voice, body posture, and facial expression, causing incorrect interpretations. People 
with ASD are likely to avoid making eye contact to the degree others do (Matson 
et al.  2009b ). Some speak in monotone or have unusual pitch or use of stresses in 
speech (Kanner  1971 ). Further, it may be diffi cult for them to match tone and facial 
expressions to emotions (Shriberg et al.  2001 ). 

 Third, he or she must have diffi culties forming and sustaining relationships with 
others to a signifi cant degree. For example, people with ASD often have diffi culty 
demonstrating interest in others and maintaining contact to a degree expected by 
others their age (APA  2013 ). Although many do report that they have some friends 
(Kuo et al.  2013 ), they have fewer friendships and are more likely to have no friends 
than peers (Rowley et al.  2012 ). Their perceptions of friendships tend to indicate 
less intimacy or closeness than their peers do in relationships with other typically 
developing peers (Solomon et al.  2011 ). Further, adolescents with ASD have been 
found to spend more time with paid professionals and other adults and to socialize 
with adults more than their peers do (Orsmond and Kou  2011 ; Solish et al.  2010 ). 
Adolescents with ASD also report fewer opposite- gender friends than do their 
peers, which could lead to less likelihood of romantic relationships (Kuo et al. 
 2013 ). Relatedly, students with ASD are more frequently the targets of bullying 
than peers with other disabilities (Humphrey and Symes  2010 ) and typically devel-
oping peers (Rowley et al.  2012 ). Frequently people with ASD prefer to be alone 
when compared to people with intellectual disabilities who do not have ASD 
(Matson et al.  2009b ). Play defi cits are common in younger children with ASD 
(Barrett et al.  2004 ). 

  ASD and CCN . Although severe speech defi cits are no longer among the defi ning 
criteria for ASD (APA  2013 ), people with ASD have a wide range of language abili-
ties, from those who are able to use complex and fl uent sentences to those who can-
not speak (Matson et al.  2010b ; Grzadzinski et al.  2013 ). Humans use language to 
fulfi ll varied purposes, including interacting socially, communicating needs, protest-
ing, and learning (Sigafoos et al.  2006 ); the lack of ability to effectively communicate 
may negatively impact communicative, social, behavioral, and academic outcomes 
(Branson and Demchak  2009 ), particularly post-secondary outcomes (Hamm and 
Mirenda  2006 ). Individuals with ASD who require adult services are particularly 
unlikely to use speech as a primary means of communicating; that is, approximately 
half of adults receiving developmental disability  services use speech as a primary 
means of communication (Hewitt et al.  2012 ). Further, ASD with CCN is often asso-
ciated with intellectual disabilities (Luyster et al.  2008 ) and oral-motor diffi culties 
(Gernsbacher et al.  2008 ). Thus, those who have ASD and CCN require special 
 considerations when developing interventions, particularly AAC interventions.  

Characteristics of ASDs



6

    Restrictive, Repetitive, and Stereotypical Interests and Behaviors 

 According to the current DSM-5 (APA  2013 ), to qualify as having an ASD, in 
 addition to the abovementioned social–communication defi cits, the individual must 
meet at least two of the following four criteria. One, he or she may engage in speech 
or motor movements that are repetitive or stereotyped (APA  2013 ). This can include 
unusual motor movements, seeking sensory stimulation, and using items in a repeti-
tive, typically not functional, manner (Cuccaro et al.  2003 ). Repetitive motor move-
ments are particularly common in younger children with ASD and those with more 
signifi cant intellectual impairments (Fombonne  2003 ), while repetitive speech is 
more common in people with ASD who are older and have higher intellectual func-
tioning (Bishop et al.  2006 ). 

 Two, he or she may be particularly drawn to routines and rituals involving verbal 
and/or nonverbal behaviors or be particularly resistant to change (APA  2013 ). For 
example, people with ASD may display compulsive behavior related to repetitive 
routines and display challenging behavior or otherwise resist change in routines or 
the environment (Cuccaro et al.  2003 ). Insistence on sameness has been demon-
strated to be linked to structural brain differences (Bishop et al.  2013 ). 

 Three, he or she may have intensely focused restricted interests compared to 
others (APA  2013 ). For instance, a person with ASD may have a strong interest in 
automatic sprinkler systems and repetitively discuss types of systems and accesso-
ries in great detail. This characteristic is more common in people with ASD who are 
older and higher functioning (Bishop et al.  2006 ; Carcani-Rathwell et al.  2006 ). 
Four, he or she may be over- or under-sensitive to sensory stimuli or be intensely 
interested in sensory stimuli (APA  2013 ). For example, he or she might sniff peo-
ple’s hair or fl ick lights on and off.  

    Challenging Behaviors and ASD 

 Although challenging behavior, or behavior that is problematic given a particular 
context [i.e., socially unacceptable, harmful, and reduces quality of life (Matson 
et al.  2010a )], is not a core or defi ning characteristic of ASD (DSM citation), indi-
viduals with ASD often display such diffi culties (Hill and Furniss  2006 ; Mandy 
et al.  2012 ). More specifi cally, some people with ASD have been described as 
engaging in tantrums, aggressive, oppositional, and noncompliant behaviors (Kaat 
and Lecavalier  2013 ) and have been found to engage in such behaviors more often 
than typically developing peers and peers with other disabilities such as attention 
defi cit hyperactivity disorder (Konst et al.  2013 ; Mayes et al.  2012 ). Some people 
with ASD engage in self-injurious behaviors, such as banging their heads against 
hard surfaces or biting themselves (Katt and Lecavalier). Challenging behaviors 
tend to be more severe in individuals with more signifi cant intellectual impairments 
(Gray et al.  2012 ). With age, however, behaviors tend to improve for most people 
with ASD, although for individuals with severe intellectual disabilities, behaviors 
tend to increase (Gray et al.  2012 ). 

1 Overview of Autism Spectrum Disorders and Complex Communication Needs
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 It is thought that individuals with ASD often engage in challenging behavior to 
communicate needs, particularly when they cannot effectively communicate ver-
bally (Chiang  2008 ; Kaat and Lecavalier  2013 ). People with ASD and CCN may 
resort to challenging behaviors (e.g., self-injurious behaviors, aggression, prop-
erty damage) if unable to effectively communicate (Ganz et al.  2009 ). Research 
has revealed that people with ASD frequently engage in challenging behaviors to 
communicate a desire to escape demands or gain access to preferred items and 
activities, including those related to their preferred repetitive motor movements 
(Matson et al.  2011 ; Reese et al.  2005 ). Further, more severe communication and 
social skill defi cits are associated with higher rates of challenging behavior (Konst 
et al.  2013 ; Matson et al.  2009a ; Sigafoos  2000 ) and higher rates of restricted and 
repetitive behaviors (Ray-Subramanian and Ellis Weismer  2012 ). Thus, providing 
people with ASD and CCN with a reliable means of communicating may address 
challenging behaviors while addressing communication defi cits.  

    Commonly Co-occurring Conditions and Characteristics 

 Often, ASD is diagnosed concomitantly with other disabilities, and features of ASD 
are similar to characteristics of some other disabilities. For example, individuals 
with deafblindness and signifi cant intellectual impairments have similar impair-
ments in communication and social interaction, as well as stereotypy (Hoevenaars- 
van den Boom et al.  2009 ). Characteristics prevalent in people with ASD have been 
found to be more common in people with Down syndrome (Moss et al.  2013 ) and 
Prader-Willi syndrome than in the general population (Buono et al.  2010 ). 

 Further, people with ASD are at an increased    risk of having a number of co- 
occurring disabilities. High rates of psychiatric diagnoses have been found in adoles-
cents and adults with ASD (Mandy et al.  2014 ). For example, people with ASD have 
been diagnosed with attention defi cit hyperactivity disorder, anxiety disorder, and 
oppositional defi ant disorder at higher rates than found in the general population 
(Gadow et al.  2005 ; Mandy et al.  2012 ; Simonoff et al.  2008 ; Ung et al.  2013 ). An 
estimated 25–40 % of children with ASD meet the diagnostic criteria for either con-
duct disorder or oppositional defi ant disorder (Kaat and Lecavalier  2013 ; Mayes et al. 
 2012 ). Symptoms of depression are common in people with ASD, particularly those 
who are higher functioning (Sterling et al.  2008 ). Approximately 38 % of children 
with ASD have IQs in the range of intellectual disability (≤70; CDC  2014 ), which is 
correlated with a higher risk for lacking the ability to speak (Hewitt et al.  2012 ).  

    Augmentative and Alternative Communication 

 The purpose of AAC is to improve the communicative competence of people who 
have CCN (Light  1997a ,  b ; Lund and Light  2006 ). In a nutshell, communicative 
competence for people who use AAC involves improving the quality and quantity 
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of communicative interactions in daily life, not in clinical treatment settings 
(Light  1989 ,  1997a ; Sutton  1989 ; Teachman and Gibson  2014 ). As noted above, 
AAC may provide a socially acceptable means for individuals with ASD and CCN 
to communicate, resulting in a decrease in the need to engage in challenging behav-
iors along with enhanced communication and interaction (Ganz et al.  2009 ). Further, 
aided AAC, or high- or low-tech devices such as picture communication boards and 
computerized devices, is thought to be well suited to individuals with ASD because 
it is primarily visually based, provides concrete representations of abstract con-
cepts, does not require advanced motor skills, and serves as a tool through which 
people with CCN can communicate and engage in social activities (Cafi ero and 
Meyer  2008 ). The remaining chapters in this book will provide suggestions for 
practitioners and parents regarding assessment for and selection of aided AAC 
 systems, collaborating with others to implement AAC, AAC-based interventions, 
and controversial issues related to AAC for people with ASD and CCN.      
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                Augmentative    and alternative communication (AAC) includes any mode of expressive 
or receptive communication that is used to replace or supplement spoken communica-
tion for a person with a disability who cannot use conventional speech (Romski and 
Sevcik  1997 ). AAC may be unaided, such as systems that do not require external 
equipment, e.g., manual sign language and gestures (Light et al.  1998 ). Alternately, 
AAC can be aided. Aided AAC includes devices and external equipment such as com-
munication boards with drawings, cards with picture or words that are exchanged, and 
computerized devices with or without verbal output (Light et al.  1998 ). Below, aided 
AAC will be described and research on aided AAC will be reviewed, followed by 
conclusions and suggestions for future research. An overview of the use of manual 
sign language with people with ASD and related research is provided in Chap.   9    . 

 Aided AAC ranges from low-tech, including single pictures or icons on cards or 
printed arrays of drawings, to high-tech, sophisticated devices, including devices 
with one or more pads to select pictures and generate speech, computerized devices 
dedicated for communication purposes, and more recently, tablet computer and 
smart phone communication applications (McNaughton and Light  2013 ). 

    Low-Tech Aided AAC 

 Low-tech AAC has been widely used, including systems that require the person 
with CCN to point to pictures, letters, or words and those that involve exchanging 
icons, or picture cards, with someone to make a request or otherwise impart infor-
mation (Ganz et al.  2012b ). The pictures, words, or letters may be fi xed on a single-
page array or may be affi xed to a book or surface by Velcro ®  to allow them to be 
taken off. Advantages of low-tech aided AAC include portability, ease of creation of 
new materials, low expense, low probability of loss or damage, and ease of interpre-
tation by much of the public (Ganz et al.  2012b ). Much of the literature involving 
low-tech AAC for people with ASD involves a well-defi ned system and protocol, 

    Chapter 2   
 Aided Augmentative and Alternative 
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called the Picture Exchange Communication System (PECS; Frost and Bondy 
 2002 ); other picture exchange or picture point systems are described in the litera-
ture, but are not used as widely or following a precise treatment protocol (Ganz et al. 
 2012b ). An example of a picture exchange-based AAC book is shown in Fig.  2.1 .

      The Picture Exchange Communication System 

 Although PECS is only one type of picture-based, low-tech aided AAC, it involves a 
distinct instructional protocol, was developed specifi cally for people with ASD, and 
has received signifi cant attention in the last decade (Bondy  2012 ; Ganz et al.  2012a ); 
thus, it is worth describing it in detail in this chapter. PECS was developed for indi-
viduals with autism spectrum disorders and complex communication needs (Bondy 
 2012 ), that is, individuals who cannot use speech as their primary means of function-
ally communicating. PECS is a type of alternative and augmentative communication 
(AAC) system. PECS is considered a low-tech AAC system. It is made up of a binder 
with Velcro ®  strips attached and icons, or picture cards, that are stored in the binder. 
The icons are used by the individual with ASD to communicate. The person hands a 
picture or pictures to a communication partner, often an adult or peer, to make a 
request, comment, answer a question, or otherwise engage in conversation. 

  Fig. 2.1    Exchange-based communication system. Photo credit: Jennifer Ninci. Used with permission       
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 PECS was developed specifi cally for individuals with ASD and has been used 
with people with a variety of developmental disabilities. The developers, Andy 
Bondy and Lori Frost ( 1994 ), created the treatment protocol while working with 
individuals at the Delaware Autistic Program in the 1980s. The system begins with 
teaching requesting preferred items because children with ASD are infrequently 
motivated to participate in communicative interactions for purely social purposes 
(Bondy  2012 ). That is, typically developing children often use initial language skills 
for social means (e.g., getting attention, labeling something in the immediate envi-
ronment), while children with ASD often communicate primarily to gain preferred 
items. Thus, Frost and Bondy ( 2002 ) suggest that beginning communication with 
requesting is a logical fi rst step. 

 Implementation of PECS is based on applied behavior analysis (Bondy  2012 ). 
That is, discrete, evidence-based teaching procedures are used to teach new com-
munication skills, based on Skinner’s ( 1957 ) analysis of verbal and other communi-
cative behavior. These techniques include prompting and prompt-fading (e.g., full 
physical prompts, partial physical prompt), backward chaining (e.g., fading prompts 
beginning with the fi nal step in a chain of behaviors) (Bondy  2012 ). The summary 
of PECS instruction that follows should not be considered a replacement for attend-
ing a formal training. 

  PECS Phases of Instruction . There are six primary phases within the PECS protocol 
(Frost and Bondy  2002 ). Prior to instruction, a reinforcer assessment is conducted (Frost 
and Bondy  2002 ). This may be an informal assessment, involving asking caregivers to 
identify the client’s preferred items and activities, but often also includes formally plac-
ing items in front of the client and collecting data regarding which items are picked most 
often (Frost and Bondy  2002 ). Preference assessments may be repeated, formally or 
informally, often, as preferred items vary over time and even within a day, depending on 
recent deprivation or satiation or changing desires. That is, for example, if a child has 
recently had 2 h of access to a favorite movie, he or she is unlikely to be motivated to 
request that movie. 

 The terminal goal in Phase 1 is that the student learns to independently pick up a 
picture card and hand it to a communicative partner in exchange for a preferred 
item, food, or activity (Frost and Bondy  2002 ). Instruction in Phases 1 and 2 requires 
two trainers. In Phase 1, one instructor sits or stands behind the learner, serving as 
the prompter, and the other sits or stands in front of the learner, serving as the com-
municative partner. The communicative partner places a picture card in front of the 
learner and entices the learner, such as by showing the learner a preferred item, tak-
ing a bite of a preferred food, and holding the item out toward the learner. The 
prompter waits for the learner to show interest or motivation to take it. The learner 
may do so by reaching for the object, looking at it and leaning toward it, or vocal-
izing. If the learner does not show interest in the item, the communicative partner 
exchanges the item for another preferred item and replaces the picture card with a 
corresponding picture card. When the learner does show interest in the item, the 
physical prompter, who does not engage in communication with the learner, 
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provides a full physical prompt to assist the learner in picking up the picture card, 
handing it to the communicative partner, and placing it in the communicative part-
ner’s hand. These physical prompts are rapidly faded until the learner independently 
and spontaneously picks up the picture and places it in the communicative partner’s 
hand in exchange for a preferred item. Key strategies during Phase 1 include back-
ward chaining (i.e., fading prompts from the end of the sequence—placing the pic-
ture in the communicative partner’s hand—to the beginning), introducing a wide 
variety of picture cards and corresponding items, targeting PECS instruction across 
a wide variety of contexts and settings, and including a variety of communicative 
partners. It is important in Phase 1 and throughout PECS instruction that instruction 
is not restricted to limited contexts or the learner may fail to generalize PECS use 
across contexts, materials, and communicative partners, thus, preventing it from 
being a truly functional communication system. 

 Phase 2 of PECS is an extension of Phase 1 (Frost and Bondy  2002 ). The learner 
is taught to use PECS across farther distances. That is, the terminal outcome for 
Phase 2 is that the learner will retrieve his or her PECS communication binder, 
retrieve the desired picture from the front of the book, and bring it to a communica-
tive partner, possibly in another room. Two instructors are required in Phase 2. 
In initial stages, the physical prompter remains behind the learner. The learner’s 
communication book remains within arm’s reach of the learner and the communi-
cative partner entices the learner with a preferred item while moving just out of 
reach. That is, the communicative partner begins Phase 2 instruction far enough 
away that the learner must take a step or two to place the picture card in his or her 
hand. The learner may independently stand and bring the picture card to the com-
municative partner; however, if he or she takes the card, but does not move closer, 
the physical prompter nudges or provides other physical prompts to assist the 
learner in moving toward the communicative partner. As in Phase 1, the physical 
prompts are quickly faded. The communicative partner gradually moves farther 
away, then gradually moves the communication book farther away until the learner 
independently exchanges pictures across a wide range of distances. 

 In Phase 3, the learner is taught to discriminate among pictures to select the one 
that corresponds with one of a variety of preferred items (Frost and Bondy  2002 ). 
By the end of Phase 3 instruction, the learner should be able to select the correct 
picture from among numerous placed through his or her communication book. Phase 
3 and beyond do not require two instructors. Phase 3 has two stages. In Phase 3a, 
two picture cards are placed on the front of the communication book—one of a 
preferred item and one of an item that the learner does not like. As before, the com-
municative partner entices the learner with a preferred item. If the learner reaches 
for the incorrect picture, the communicative partner blocks the learner, then con-
ducts an error correction procedure, which includes modeling the correct response 
by holding up the correct picture and naming it, prompting the learner to hand the 
correct picture by pointing to it or physically prompting, inserting a distraction by 
turning the book over or asking the learner to follow a quick, previously mastered 
task, and presenting the item again. Phase 3b involves presenting two or more 
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pictures of preferred items, eventually leading to the child selecting from among 
numerous pictures within or on the cover of the communication book. Phase 3b 
instruction is identical to Phase 3a, with the addition of periodic correspondence 
checks. A correspondence check involves determining whether or not the student is 
accurately discriminating between the available pictures. When the student makes 
errors, Frost and Bondy ( 2002 ) recommend structured error-correction procedures. 

 In Phase 4, the client is taught to create simple sentences to make requests, com-
bining an  I - WANT  symbol with an icon of a preferred item (Bondy  2012 ; Frost and 
Bondy  2002 ). The instructor uses backward chaining to fi rst teach the client to place 
the preferred item’s icon onto a sentence strip that already contains the  I - WANT  
icon and hand the entire sentence strip to the communicative partner. Eventually, 
these supports are faded until the client learns to place the  I - WANT  icon and the 
preferred item icon on the strip and independently taking it off the book to hand to 
the communicative partner. Eventually, the client is taught to combine requests for 
multiple items into a single sentence and to add modifi ers to requests (e.g.,  I - WANT 
APPLES -TO    - APPLES    ™  GAME ). Phases 5 and 6 involve teaching the clients to 
answer questions regarding what they want and see and to comment on their sur-
rounding (Bondy  2012 ).   

    High-Tech Aided AAC 

 AAC technologies are rapidly becoming more portable and less expensive (Shane 
et al.  2012 ). Further, they are becoming more commonly used, via tablet computer 
and smartphone apps, as speech-generating devices (SGDs), along with other inter-
ventions for people with ASD and DD (Ganz et al.  2014 ; Kagohara et al.  2013 ; 
Murdock et al.  2013 ). SGDs, also sometimes called voice-output communication 
aids (VOCAs), have been used as AAC for several decades. Because they have 
natural-speech or synthesized speech output, it provides a means for the individual 
with CCN to get the attention of the listener and can be understood easily (Romski 
and Sevcik  1997 ; Schepis et al.  1998 ). These devices are electronic and range in 
sophistication from single buttons with recorded voice messages to small computers 
that allow the user and caregivers to program and add vocabulary. While low-tech 
systems may be either picture point or picture exchange, SGDs involve pressing, 
touching, or selecting a button or icon that is attached or integrated into the SGD 
(Shane et al.  2012 ; Son et al.  2006 ). Figures  2.2 ,  2.3 ,  2.4 ,  2.5 ,  2.6 , and  2.7  provide 
examples of a range of low- to high-tech AAC systems.

        As mobile devices have become ubiquitous in the USA (Gal et al.  2009 ), there 
has been an upsurge in studies incorporating the use of applications on table com-
puters and smartphones for use as SGDs (Flores et al.  2012 ; Kagohara et al.  2013 ; 
van der Meer et al.  2012 ). There are numerous advantages to software and applica-
tions for mobile technologies compared to traditional SGDs that are often large and 
heavy, particularly considering that people with ASD, unlike people with physical 
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  Fig. 2.2    Picture point 
communication system. 
Photo credit: Jennifer Ninci. 
Used with permission. The 
picture communication 
symbols ©1981–2010 by 
Mayer-Johnson LLC. All 
Rights Reserved Worldwide. 
Used with permission. 
Boardmaker™ is a trademark 
of Mayer-Johnson LLC       

  Fig. 2.3    Example of a 
single-switch AAC device. 
Photo credit: Jennifer Ninci. 
Used with permission       
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  Fig. 2.4    Example of a four-choice array speech-generating device. Photo credit: Jennifer Ninci. 
Used with permission. The picture communication symbols ©1981–2010 by Mayer-Johnson 
LLC. All Rights Reserved Worldwide. Used with permission. Boardmaker™ is a trademark of 
Mayer- Johnson LLC       

  Fig. 2.5    Example of a tablet computer-based AAC nine-image grid application. Photo credit: 
Jennifer B. Ganz. Used with permission       

 

 



  Fig. 2.6    Example    of a visual scene display AAC page; the  shaded boxes  represent hot spots. 
Photo credit: Jennifer B. Ganz. Used with permission       

  Fig. 2.7    Example of a man using a tablet computer-based AAC application. Photo credit: Margot 
B. Boles. Used with permission       
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disabilities that have CCN, are typically ambulatory (Sennott and Bowker  2009 ). 
Digital technologies are becoming more powerful while at the same time decreasing 
in size. Now, mobile devices are lightweight and can be used during various activi-
ties, including while seated at a table, but also while walking, riding in a car, or 
playing (Sennott and Bowker  2009 ). Further, dynamic mobile devices that make 
sound may be more appealing to many individuals with ASD than fl at picture 
exchange systems (Ganz et al.  2013 ), leading to less abandonment of the system. 
Further, the speech output provides a consistent verbal model than low-tech AAC, 
increasing the opportunities for people with ASD to associate the spoken work with 
concrete concepts. Mobile device-based AAC also enables the person with CCN 
and others to quickly add vocabulary, which is not as easy when low-tech pictures 
must be located and printed (Ganz et al.  2013 ). Finally, because mobile devices are 
so ubiquitous, they may be more appealing than bulky communication books, which 
family members and teachers may feel are more noticeably “different.” Indeed, 
teachers have reported that they preferred tablet computer-based AAC over picture 
exchange AAC, stating that they found it easier to use, took less preparation time, 
required fewer materials, and allowed students with ASD to communicate more 
quickly (Flores et al.  2012 ). Again, increasing the social validity and desirability of 
AAC may lead to more rapid adoption and lengthier use. 

    Types and Organization of Symbols Used in Aided AAC 

 AAC displays must take into account the age, functioning, and preferences of the 
person with ASD and CCN and his or her communicative partners (Light et al.  2007 ; 
Light and Drager  2002 ). Dynamic displays for AAC for mobile devices are available 
via computerized AAC programs and applications (for example, Dynavox 
Compass™, 1  Proloquo2Go 2 ). That is, unlike traditional displays that had arrays that 
were fi xed or that had to be manually moved, computerized apps and programs allow 
the user to organize and add vocabulary, incorporate new symbols and photos, auto-
matically correct grammar and spelling, and have touch-screen capabilities, includ-
ing swiping the screen to access additional vocabulary (Drager et al.  2004 ; Sennott 
and Bowker  2009 ). Traditionally, icons were displayed in grid arrays (Wilkinson and 
McIlvane  2013 ); however, now, they may also be provided in a format that incorpo-
rates contextual scene, called visual scene displays (VSDs), particularly thought to 
be useful for people with intellectual disabilities and young children with ASD. 

 VSDs are being promoted as a means of presenting concepts in a manner that 
more closely matches principles of visual processing to better enable people with 
CCN to communicate (Wilkinson and Jagaroo  2004 ). Unlike grid-style AAC 

1   www.mydynavox.com 
2   www.assistiveware.com 
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displays, VSDs have language concepts imbedded within photos or drawing of 
 natural events (Wilkinson and Light  2011 ). These scenes are programmed with hot 
spots, so that components of the scenes say words or make sounds when tapped or 
selected (Wilkinson and Light  2011 ). For example, a photo of a child’s house with 
the car parked in front may have hot spots that say, “window,” when the window is 
touched and may make a sound of an engine revving when the image of the car is 
selected (Fig.  2.6  is an example of a VSD). Such an approach to presenting lan-
guage appears to more closely match typical early language learning experiences, 
during which language is embedded in contextual experiences, rather than in isola-
tion (Drager et al.  2003 ; Light et al.  2004 ). That is, typically developing children 
learn new vocabulary by hearing words in various contexts. 

 Several elements of VSDs are thought to be critical to providing access to AAC. 
One is attention to human fi gures (Wilkinson and Light  2011 ). Human fi gures have 
been found to draw visual attention in studies of typically developing individuals, 
regardless of the presence of other prominent objects (Wilkinson and Light  2011 ; 
Light and McNaughton  2012 ). Thus, it may be benefi cial to include drawings or 
photos that have people in them. However, this may or may not be effective with 
individuals with ASD, given their decreased attention to humans when compared 
to attention to other objects in view (Klin et al.  2002 ; Riby and Hancock  2009 ). It 
should be noted though that individuals with ASD, while looking less at humans than 
their peers do, do look at humans at least some of the time (Riby and Hancock  2009 ), 
justifying the inclusion of human fi gures in at least some AAC displays. Two, vocab-
ulary presented visually and in context appears to be easier to learn and identify than 
vocabulary presented in isolation in a grid format, particularly for very young chil-
dren (Drager et al.  2003 ; Light and McNaughton  2012 ). That is, young children and 
older individuals with intellectual disabilities or signifi cant language delays may 
benefi t from the presentation of vocabulary in context and may learn to identify and 
locate that vocabulary on an AAC device more easily than in grid formats. Three, 
vocabulary is presented in a context that is familiar to the child (Light and McNaughton 
 2012 ); thus, children draw from memory of particular events to draw language con-
cepts. Vocabulary in VSDs is presented similarly to the way in which children are 
exposed to new contexts in real life, through highly visual and complex contexts. 

 Although    research has not yet been published that supports the use of VSDs with 
children with CCN, research has found that typically developing infants, fi nding 
they oriented to VSDs more than grid-type displays (   Wilkinson and Light  2011 ) and 
that typically developing toddlers can locate concepts more easily on VSDs than 
grids (Drager et al.  2003 ).   

    Research Support for Aided AAC 

 Recent legislation requires that schools, and particularly special education pro-
grams, implement evidence-based practices (Reichow et al.  2008 ; Schlosser and 
Raghavendra  2004 ). In particular, meta-analytic procedures allow researchers to use 
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a single metric to compare performance between baseline and intervention and to 
aggregate the results of numerous studies (Parker et al.  2009 ). A number of recent 
meta-analyses and literature reviews have been published summarizing the research 
on the use of aided AAC. Some of this work has focused exclusively or primarily on 
people with ASD, while other work has included a broader range of disability cat-
egories. This body of work provides some insight into the state of the fi eld related 
to the effects of AAC. 

  AAC and ASD . Overall, via meta-analyses, AAC has been determined to be very 
effective in teaching communication skills to people with ASD (Ganz et al.  2012b ). 
Further, meta-analyses have made more fi ne-grained analyses regarding the use of 
various types of AAC with people with ASD. More specifi cally, regarding particular 
outcomes, impacts on communication skills have been found to be greater than 
those for challenging behaviors and social interaction skills (Ganz et al.  2012b ). 
When comparing effects on specifi c categories of outcomes related to what AAC 
mode was implemented, researchers found that communication outcomes were 
effected more by PECS and SGDs than other picture-based systems and that chal-
lenging behavior appeared to respond better to SGD interventions than PECS (Ganz 
et al.  in press-b ). These results should be interpreted with caution because of the 
small number of studies in each subcategory (e.g., effects of SGDs on challenging 
behaviors versus effects of PECS on challenging behaviors) and other factors that 
have not yet been investigated may be responsible. Comparisons across AAC mode 
have found that SGDs and PECS had signifi cantly better overall effects than other 
types of picture-based AAC (Ganz et al.  2012b ). Participant characteristics also had 
some impact on the effi cacy of aided AAC interventions (Ganz et al.  2011a ). 
Specifi cally, individuals with ASD and no comorbid disabilities had better out-
comes than those with ASD and ID, and young children had better outcomes than 
older individuals with ASD. Further, AAC was more effective in general education 
settings than others (Ganz et al.  in press-b ), potentially related to the functioning 
level of the individuals with ASD who are more likely to be placed in general educa-
tion settings; however, this is unclear in the current research literature. 

 Additionally, meta-analyses and literature reviews have focused on individual 
AAC modes, including PECS and SGDs, used with people with ASD. Ganz et al. 
( 2012a ) conducted a meta-analysis on the impact of PECS on outcomes in individu-
als with ASD, fi nding that PECS had moderate overall effects. Further, effects were 
moderate for targeted AAC-use outcome measures (i.e., learning to use pictures to 
request) and weaker for non-targeted skills (i.e., collateral outcomes that are not 
specifi cally aims of PECS), such as challenging behavior, social interactions, and 
speech. Further, PECS was more effective on targeted outcomes for preschool chil-
dren than elementary-aged children; the number of studies with older individuals 
was too small to make a confi dent comparison. Additional meta- analyses and litera-
ture reviews on the use of PECS and SGDs with people with ASD have been pub-
lished (Flippin et al.  2010 ; Ostryn et al.  2008 ; Preston and Carter  2009 ; van der 
Meer and Rispoli  2010 ); due to their use of discredited metrics for meta-analysis, 
such as PND (Subramanian and Wendt  2010 ), or no effect size    measures, their 
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results must be interpreted with caution. However, when considered as a whole, 
they provide support for the statement that the majority of participants who were 
taught PECS and SGDs had gains in AAC use. 

  AAC and DD.  Only one recent meta-analysis has been conducted using up-to-date 
effect size metrics to investigate the impact of AAC on people with DD overall; though 
there have been additional reviews that have also considered this topic. Walker and 
Snell ( 2013 ) conducted a meta-analysis of the impact of all types of AAC on challeng-
ing behaviors. Findings indicated that overall, AAC interventions result in decreased 
challenging behaviors in individuals with CCN. In particular, interventions incorporat-
ing functional behavior assessment had stronger effects on challenging behavior than 
those that did not. Further, AAC was more effective on challenging behaviors in 
younger children than older individuals, although far fewer studies were conducted 
with adults than children. Other reviews have been conducted, but should be consid-
ered with caution because their chosen metric, percent of non-overlapping data (PND; 
Scruggs et al.  1986 ), is limited in that PND values cannot be aggregated into overall 
effect sizes (Subramanian and Wendt  2010 ) or because they only provide summaries of 
the literature without an aggregating metric that meets current standards. 

 When investigating the impact of AAC on outcome measures (i.e., targeted 
skills) in people with DD, fi ndings of less rigorous reviews have been positive for 
communication and other outcomes. Lancioni et al. ( 2007 ) reviewed the literature 
on the use of picture exchange systems and SGDs to teach requesting to people with 
DD, fi nding that most participants were successfully taught to communicate, regard-
less of the selected AAC mode, and participants did not signifi cantly select one over 
the other when given the choice. Although families often express concern that AAC 
will inhibit speech, reviews have suggested that none of the studies reported 
decreased speech and most found speech gains occurred as AAC was implemented 
(Ganz et al.  2008b ,  2010a ,  2011b ; Hart and Banda  2010 ; Millar et al.  2006 ). Further, 
Chung and colleagues’ ( 2012 ) review suggested that overall, the effects were 
 positive for peer interaction during AAC interventions. 

 Reviews that investigated or compared particular AAC modes have concluded that 
they are effective with people with DD. SGDs have been successfully implemented 
with people with DD (Rispoli et al.  2010 ). A review of PECS implementation sug-
gested that PECS had positive outcomes related to communication, particularly the use 
of AAC for requesting, and some participants had improvements in social interaction 
and challenging behaviors (Sulzer-Azaroff et al.  2009 ). However, this article included 
studies that did not meet minimum quality criteria and should be interpreted with cau-
tion because most  studies included only evaluated half or fewer of the PECS instruc-
tional phases. Further, four of the fi ve authors were employees of Pyramid Educational 
Consultants, who sell PECS materials and provide training, including the two develop-
ers of PECS; thus, the authors had a confl ict of interest. Therefore, the results of this 
review should be interpreted with caution, although their results are refl ective of those 
found in more rigorous meta-analyses (Ganz, et al.  2012a ). 

 A few reviews have reviewed literature relevant to participant choice of AAC 
system. Investigations of preference of people with CCN have indicated that they 
tend to prefer aided AAC to unaided; however, this may relate to the level of motor 
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imitation skills in the individual or other individual characteristics (   Gevarter et al. 
 2013 ). Further, van der Meer et al. ( 2011 ) evaluated studies that assessed preference 
across mode of AAC, including manual sign, picture exchange-based systems, and 
SGDs, fi nding that more of the participant preferred SGDs, although many others 
preferred picture exchange.  

    Conclusions and Future Research Directions 

 It is clear that aided AAC has a history of effective implementation with people with 
ASD, particularly in teaching requesting skills, and for young children with ASD 
(Ganz et al.  2012b ). Aided AAC is a potential alternative for individuals who cannot 
communicate effectively with speech (Romski and Sevcik  1997 ). However, there 
remain numerous questions regarding for whom AAC is most effective and match-
ing AAC to client characteristics, new modes and formats of AAC, comparisons 
across modes of AAC and related to client preference, key implementation strate-
gies, and generalization and maintenance of learned skills across natural contexts. 

 Research has primarily involved a limited range of participant characteristics. 
Across meta-analyses and literature reviews, authors noted that the majority of 
research on AAC, including those with participants with ASD, have involved chil-
dren (Chung et al.  2012 ; Ganz et al.  2012b ). Thus, it is critical that more research 
with young adults and adults with CCN be conducted. In particular, it is critical to 
determine if particular strategies may be implemented with older individuals to raise 
the effectiveness of AAC to levels seen in preschool children (Ganz et al.  2011a ) and 
to determine if strategies or AAC modes need to be adapted to be more effective for 
individuals with comorbid disabilities, such as sensory impairments. Research on the 
use of aided AAC with individuals from culturally and linguistically diverse back-
grounds is lacking (Ganz et al.  2012c ; Simpson and Ganz  2012 ). As the USA 
becomes more diverse, it becomes more imperative to investigate the impact of vari-
ous languages of instruction on individuals who come from homes in which the pri-
mary language is different from that of the school they attend or community in which 
they live. Finally, instructional modifi cations for individuals who do not learn to use 
AAC as rapidly as most should be investigated (Ganz et al.  2005 ; Ganz et al.  2010b ). 

 The variety and availability of modes of AAC are rapidly expanding to include 
lower-priced applications for mobile technology. Because the use of these devices 
is relatively new, few published studies have incorporated them. Investigations 
involving complex AAC systems, such as those with dynamic displays, are needed 
(Chung et al.  2012 ; Drager et al.  2004 ; Ganz et al.  in press-a ). In particular, research 
that investigates the feasibility of use of high-tech AAC for caregivers, practitioners, 
and people with CCN is lacking. Research investigating new AAC applications that 
are fl exible in the creation of new vocabulary in the moment and that are usable for 
all stakeholders would be helpful. Currently, low-tech aided AAC may be preferable 
due to its cost-effectiveness, portability, and ease of repair compared to higher-tech 
devices (Wilkinson and Hennig  2007 ); however, as prices for portable electronics 
drop, this may change. 
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 Articles that have investigated comparisons between AAC modes and related to 
personal preference for particular AAC mode are increasing in the literature; how-
ever, such work is still needed. Gevarter et al. ( 2013 ) concluded that comparative 
research, including aided AAC, unaided AAC, and speech-based instruction, is still 
needed. Further, the role of preference of AAC mode by the person with CCN 
should be investigated further (Ganz et al.  2013 ; Sigafoos et al.  2005 ; van der Meer 
et al.  2011 ), particularly in terms of impact on outcomes and how to best evaluate 
preference when selecting a device or mode. 

 Finally, future research is needed to investigate expanding treatment techniques 
and broad demonstration of skills across varied natural contexts. Much of the litera-
ture is limited to primary communication outcomes and highly structured settings. 
Intervention strategies cited in research vary widely, from highly structured proto-
cols to sparsely described procedures; research should be conducted to answer 
questions related to the best combination of strategies to meet the needs of people 
with CCN. While the type of AAC used is important, more important is discovering 
specifi c strategies that can be used across AAC types to improve outcomes of peo-
ple with ASD and CCN. Further, because much of the research involves implemen-
tation by highly trained researchers, research involving implementation of AAC 
strategies by typical service providers and caregivers (Chung et al.  2012 ) under 
typical circumstances is needed, including investigations of feasibility of imple-
mentation and treatment fi delity (Hart and Banda  2010 ), or how well typical com-
municative partners can implement interventions. Further, studies are needed that 
investigate more advanced AAC skills, as most studies on people with ASD have 
evaluated impacts only on requesting (Ganz et al.  2012a ). This research base would 
benefi t from measures of the effects of AAC generalized across contexts and main-
tained long term (Didden  2012 ; Ganz et al.  2008a ; Hart and Banda  2010 ), which is 
unfortunately missing from much of the single-case research on AAC to date.     
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                Parents and other stakeholders often question whether aided augmentative and 
 alternative communication (AAC) is appropriate for their loved one who has autism 
spectrum disorder (ASD) and complex communication need (CCN). In particular, 
aided AAC is suitable for individuals who do not currently have an effective func-
tional communication method or have diffi culty being understood by others via 
speech (Pyramid Educational Consultants  2013 ). Those with diffi culty communi-
cating verbally and who have challenging behavior may be particularly well suited 
for AAC, which may diminish the need for problematic behavior by providing an 
effective means to communicate (Ganz et al.  2009 ). People who have diffi culty with 
joint attention (e.g., sharing interests in objects or ideas with others), who have 
strong interests in objects, and who have poor motor skills may be suitable for aided 
AAC (Flippin et al.  2010 ; Ganz et al.  2012 ; Simpson and Ganz  2012 ). Further, 
because aided AAC systems are inherently visual in nature, they may be particularly 
suited to people with ASD many of whom have strengths in interpreting information 
provided visually, reducing abstract thinking requirements inherent in less iconic 
language systems, such as verbal and sign language systems (Ganz et al.  2012 ; 
Hefl in and Alaimo  2007 ; Mirenda  2001 ). 

 Evaluation is necessary to determine whether or not to implement aided AAC 
and to determine goals; however, assessment of individuals who do not communi-
cate in traditional manners is complicated by the fact that many direct assessment 
tools require examinees to provide verbal responses (Lund et al.  in press ). Questions 
regarding the selection of an alternative communication modality challenge 
both families and professionals. Thus, this chapter provides practical information 
regarding assessments and procedures aimed at selecting an aided AAC system/
mode for people with ASD and CCNs and methods of evaluating the skills of indi-
viduals with ASD and CCN. The evaluations discussed in this chapter relate only to 
assessments and related issues for evaluating skill levels and for the purpose of 
selecting AAC; this chapter does not address diagnostic assessments nor is it a 
 manual for standard assessment practices. The information herein is intended to 
provide an overview of AAC assessment concepts and practical information for 
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professionals, practitioners, and families. All assessments should be conducted by 
an individual who is qualifi ed to do so, as specifi ed in most assessment manuals. 
That is, this chapter is intended to provide guidance, particularly toward determin-
ing the appropriateness of and selecting aided AAC. Specifi c assessments are 
described as examples; specifi c assessments for a given individual should be care-
fully selected by his or her interdisciplinary team, including those with particular 
expertise in psychology and communication disorders. 

 AAC assessment requires a team of professionals with varied areas of expertise 
(Batorowicz and Shepherd  2011 ; Dietz et al.  2012 ). AAC assessment teams typi-
cally include speech-language pathologists, educators, family members, the person 
with ASD when appropriate, and, if there are medical needs, medical professionals 
(Dietz et al.  2012 ). At least one member of the team should be aware and knowl-
edgeable about current and rapidly increasing technological options in AAC and 
should have experience and training related to implementation of AAC (Dietz et al. 
 2012 ). More details regarding collaboration among professionals in varied disci-
plines are discussed in Chap.   4    . 

    Evaluating to Select an Aided AAC System 

 Assessments to determine the suitability of AAC and to select a system and relevant 
goals should include formal tools, informal tools and observations, and professional 
judgment (   Flippin et al.  2010 ; Ganz et al.  2012 ; Ogletree  2008 ; Simpson and Ganz 
 2012 ). Prior to formal assessment, AAC assessment teams should conduct a case 
history to gather information related to the client/student’s educational, family, and 
social history, as well as what the individual’s communication needs and motiva-
tions are (Dietz et al.  2012 ). Information should be gathered on the individual’s 
motor, cognitive, literacy, and communication skills to enable the evaluators to 
prepare materials and devices that might be tried and gather appropriate assess-
ment tools. The following are common approaches and components of AAC 
assessment. Specifi c communication assessments are discussed later in this chapter. 

  Social and Communication Assessment . Social and communication assessments 
should be conducted that include investigations of the individual’s receptive lan-
guage (i.e., language comprehension), expressive language (i.e., language output), 
oral-motor, reading, writing skills, and social interactions and needs (Calculator and 
Black  2009 ; Dietz et al.  2012 ); recommendations regarding specifi c language and 
communication assessments are given below. Evaluations should include direct 
observation in and information about use of language in natural contexts. That is, a 
full range of a person’s need to communicate across contexts should be considered, 
such as in personal interactions, in school assignments and educational settings, and 
via technology and the Internet (Light and McNaughton  2012 ). 

 In particular, Light ( 1997 ) recommends that physical, functional, language, 
social, and cultural contexts of the individual’s language learning environment be 
evaluated and later addressed in intervention. Assessment of the  physical context  of 
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language learning involves defi ning and describing the items, people, and events in 
the person’s environment (Light  1997 ). 

 Evaluating the  functional context  includes determining the time, place, structure, 
and function of interactions within the person’s daily activities (Light  1997 ). In 
particular, assessment of functional context includes describing when language is 
facilitated throughout the day, when language intervention would not be ideal due 
to other demands, when the individual is free from structured activities, and when 
additional language instructions could occur (von Tetzchner and Martinsen  1992 ). 
By defi ning activities throughout the individual’s day during which language may 
be used provide opportunities to discover when use of AAC may be expanded or 
used to address communicative breakdowns. 

 Assessment of the  language contex t includes examining the communication modes 
and symbols in use by the individual with CCN, his or her family, and others with 
whom he or she interacts regularly (Light  1997 ). In addition to the formal assessments 
described below, evaluating the language context of the individual should include 
informal observations of natural contexts. This should include the person’s under-
standing of language in the person’s current and likely future daily environments and 
activities to determine the necessity of augmenting his or her input, or whether or not 
augmentative means may be necessary to improve his or her understanding of the 
communication used by others. Further, the person’s expressive communication 
should be evaluated in natural contexts to determine the various forms of communica-
tion the person already uses; that is, as discussed below, a combination of modes, such 
as speech approximations, AAC symbols, and gestures, may be an appropriate 
approach, building on the person’s current skills as determined by formal and informal 
assessments (Light  1997 ). Further, assessment of the language context should include 
a description of the person’s current and needed vocabulary and syntactic skills. 

 Evaluation of the  social context  includes investigations of interactions between 
the person with CCN and others, including communication barriers that exist (Light 
 1997 ). Social functioning and friendship should be evaluated, with an eye toward 
determining skills necessary to promote making and maintaining friendships 
(Calculator and Black  2009 ). Further, informal assessment may determine how oth-
ers in the environment may scaffold communication skills and how this support may 
be faded to provide the individual with more opportunities to independently and 
spontaneously communicate and direct communicative interactions (Light  1997 ). 
Turn-taking and modeling of language may occur or the assessment may uncover 
additional opportunities to model use of communication, including AAC-based 
communication, which will be discussed further in Chap.   5    . 

 Evaluating the  cultural context  involves describing values, beliefs, and expecta-
tions of the person’s family, community, and other stakeholders (Light  1997 ). 
Assessment may include informal discussion with stakeholders regarding their pri-
orities for the individual’s communication development, preferred device(s), and 
multimodal use of communication skills. 

  Assessment of Symbol Comprehension and Use . AAC assessments should include 
evaluation of the individual’s ability to use and comprehend communication and 
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symbolic language, particularly related to symbols that may be used in AAC devices 
(Dietz et al.  2012 ). Young children, preliterate individuals, and those with more 
signifi cant intellectual disabilities may be best able to comprehend images with 
high iconicity, or a strong relationship between the image and the item or concept 
represented (e.g., photographs), and those symbols that represent concrete concepts 
like nouns (Light and McNaughton  2012 ). Recent research suggests that animated 
symbols may be particularly appealing and comprehensible to some individuals 
with CCN (Jagaroo and Wilkinson  2008 ; Mineo et al.  2008 ). In addition to evaluat-
ing the types of symbols that may be appropriate for a given individual (e.g., written 
words, line drawings), it is important to evaluate the type of display appropriate, 
such as a grid format versus visual scene displays, appeal of the system to the family 
of and person with ASD, and the effi ciency and accessibility of categorical or the-
matic organization of vocabulary within the system (Dietz et al.  2012 ; Light and 
McNaughton  2012 ). Unfortunately, little guidance exists related to the decision- 
making process professionals use when selecting displayed appropriate for clients 
(McFadd and Wilkinson  2010 ). Research related to symbolic representation and 
organization is discussed in more detail in Chap.   2    . 

  Selection of AAC . Another step is selection of one or more modes of AAC to try with 
the individual with ASD and CCN. When selecting particular modes of AAC to 
implement with an individual, several variables should be considered, particularly 
when the individual has challenging behaviors that need to be addressed via func-
tional communication training (see Chap.   7    ) (Heath  2012 ; Ringdahl et al.  2009 ). One, 
the amount of effort necessary to produce the AAC behavior should be considered 
(   Ringdahl et al.  2009 ). That is, it may take signifi cantly more effort for the person to 
navigate through a multipage SGD app to compose a complex message while the 
same message may be given with a single icon on a home page instead (Bailey et al. 
 2002 ). This may be particularly important if the new communication form is aimed 
at replacing a severe behavior, which may have been reinforced for many years. For 
example, if a child with ASD made a loud shriek when peers came close, resulting in 
them moving away, it may be more appropriate to give him a single-switch SGD that 
stated, “GIVE ME SPACE, PLEASE,” with a single button than expecting him to 
compose a message using several icons on a tablet computer-based AAC app. 

 Two, the novelty of the AAC behavior may increase the likelihood that the per-
son will be willing to use that mode (Heath  2012 ; Ringdahl et al.  2009 ; Winborn- 
Kemmerer et al.  2010 ). For example, newer technologies may be more appealing to 
the person adopting a new AAC mode because they may be different from paper–
pencil tasks or desktop computer programs they are used to. Three, the intellectual 
functioning of the individual may indicate that more or less complex AAC systems 
might be appropriate (DeRuyter and Becker  1988 ). That is, an individual with more 
severe intellectual disabilities along with ASD might benefi t more from a system 
that requires less system navigation, while someone with average or better intelli-
gence may be able to navigate through multiple pages and levels to form messages. 
Four, the individual’s profi ciency with the communicative mode should be consid-
ered (Heath  2012 ; Ringdahl et al.  2009 ). If the new communication behavior is 
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easily performed by the individual and results in quick access to reinforcement, he 
or she is more likely to continue engaging in that behavior. 

 Five, the preference of the individual and his or her family should be considered. 
Researchers have suggested that preference assessments be performed, by allowing 
the individual to choose which system to use (Sigafoos et al.  2009 ; van der Meer 
et al.  2011 ). The instructor may place a number of options in front of the person and 
allow him or her to take the device he or she would like to use. Such assessments 
may be performed after initial instruction is given in the use of each system and may 
be performed periodically to determine if preferences have changed (Cannella- 
Malone et al.  2009 ; Stafford et al.  2002 ). More information regarding the involve-
ment of family members in decision-making is provided in Chap.   4    . 

  Multimodal Communication . AAC evaluators emphasize the need for a multimodal 
approach to communication (DeRuyter and Becker  1988 ; Dietz et al.  2012 ; Light 
 1997 ). That is, individuals with CCN may need different options for different envi-
ronments or contexts, including natural speech, speech approximations, AAC 
devices, gestures, and facial expressions (Light  1997 ). For example, nodding yes or 
no may be the most effi cient means of answering some questions, low-tech concrete 
picture systems may be lightweight and appropriate for the community, while 
higher-tech devices may be needed for more complex communication in the class-
room or home. Further, speech should be used in concert with AAC, whether 
through speech-generating devices or as modeled by practitioners and caregivers 
(Light  1997 ). More information on the combination of AAC with speech for recep-
tive and expressive communication instruction is provided in Chap.   5    . 

  AAC Device Trials and Operational Demands . Once one or more devices and symbol 
systems are tentatively selected, AAC assessments should include evaluation of the 
operational demands of potential AAC systems, including trials with a variety of devices 
to determine which device works best for that individual, is most effi cient and effective, 
and if symbols are appropriate or need to be reorganized (Dietz et al.  2012 ; Light  1997 ). 
Further, assessments and trials may determine whether or not the person with CCN has 
ready access to AAC in all necessary contexts (Light  1997 ). Relatedly, assessments 
should include a means for determining the preferences of family members of and indi-
viduals with CCN for particular AAC modes (Calculator and Black  2009 ). Chapter   4     
provides more insight into collaboration with family members and individuals with 
ASD and CCN to determine preferences and the impact of AAC on their daily lives.  

    Assessment of Students with ASD Who Use AAC 

    Tools for Selection of Specifi c AAC Modes 

 There are limited formal evaluation tools designed specifi cally for the purpose of 
assessing issues related to symbol selection for AAC. One is the Test of Aided- 
communication Symbol Performance (TASP; Bruno  2006 ). It evaluates four 
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areas, including symbol size and quantity, grammar, categorization of symbols, 
and syntax. The symbols are presented in a grid format and using picture com-
munication symbols (PCS), which is a widely used AAC picture set (Dynavox 
Mayer-Johnson  1981 – 2009 ; McDougall et al.  2012 ). Further, the TASP may be 
effi cient because it takes only 10–20 min to administer (Bruno  2006 ). In one 
study, the TASP was successfully implemented in computerized format, although 
only one participant had ASD (McDougall et al.  2012 ). While it may provide 
some information relevant to AAC evaluations, the TASP has some limitations, 
including the reliance on grid formatting (versus inclusion of animated symbols 
and visual scene displays), the requirement that the examinee must be able to 
make selections via pointing, the use of a singular type of symbol (e.g., line draw-
ings and photos only), individuals with ASD who have never used AAC before 
may not understand the task directions and may score at the basal levels for all 
subtests for that reason, and the assessment is not standardized or validated.  

    Use of Standardized Assessments with People with ASD and CCN 

 Evaluation of individuals who require alternative forms of communication, such 
as those with CCN or sensory disabilities, is complicated by the requirements of 
standardized assessments for which altering testing procedures constitutes 
reduced validity of such assessments (DeRuyter and Becker  1988 ; Flanagan and 
Kaufman  2009 ; Lund et al.  in press ; McDougall et al.  2012 ). That is, translating 
an exam into a student’s primary language, be it Spanish, American Sign 
Language, or via AAC, is not permitted as a best assessment practice (Lund et al. 
 in press ). For example, standardized assessments require particular responses 
defi ned as correct responses to prompts; thus, alternative symbols may be cor-
rectly or incorrectly interpreted as correct or incorrect, depending on the exam-
iner, which again challenges the validity of the assessment (Metz et al.  2010 ). 
Further, portions of these assessments that require written responses may be 
problematic when the student communicates via an AAC system that has no 
written component (Lund et al.  in press ; Metz et al.  2010 ). Often receptive lan-
guage or nonverbal IQ tests require students to point to select responses (Ross 
and Cress  2006 ), which may be problematic for children with ASD who do not 
understand or use pointing. Due to these issues, Flanagan and Kaufman ( 2009 ) 
have recommended that subtests of standardized assessment that require oral 
responses not be administered to individuals who cannot speak and that results 
of these assessments be interpreted with caution when given to individuals who 
require accommodations that interfere with standardized procedures. In some 
cases, nonverbal intelligence tests may be viable alternatives for this population 
(Lund et al.  in press ). Considering the diffi culties children with ASD and CCN 
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have in communicating, this poses challenges for practitioners when evaluating 
skill  levels for educational purposes (DeVeney et al.  2012 ).  

    Comprehensive Developmental and Communication Assessments 

 Some comprehensive developmental skills assessments may provide information 
regarding communication, among other skills reported. The Battelle Developmental 
Inventory (BDI; second ed.; Newborg  2005 ) and the Bayley Scales of Infant 
Development (Bayley-III; third ed.; Bayley  2005 ) are often used to identify areas of 
impairment related to motor and cognitive functioning and language functioning in 
young children (DeVeney et al.  2012 ). The BDI is a standardized assessment that evalu-
ates students’ performance in a range of domains, including motor, cognitive, receptive 
language, expressive language, social, and adaptive skills via observation or parent 
report. It provides composite and subscores for motor, cognitive, receptive language, 
expressive language, personal/social, and adaptive skills. Skills are assessed via parent 
report and observational probes. One that was recommended by Ganz et al. ( 2012 ) and 
Simpson and Ganz ( 2012 ) is the Verbal Behavior Milestones Assessment and Placement 
Program (VB-MAPP; Sundberg  2008 ). The VB-MAPP is criterion referenced and pro-
vides feedback related to milestones for typically developing individuals up to approxi-
mately 4 years. For older individuals, adaptive behavior scales may be used and often 
include parent, teacher, and caregiver report rather than observations or skills probes. 

 Using a variety of communication scales in combination with subscales of devel-
opmental assessments (e.g., BDI) may yield usable results. However, assessments 
that focus on communication may be particularly useful in determining clinical 
needs in children with ASD and CCN (DeVeney et al.  2012 ). The following are 
communication assessments that have been recommended particularly for children 
with ASD (Tager-Flusberg et al.  2009 ). The Sequenced Inventory of Communication 
Development-Revised (SICD; Hedrick et al.  1984 ) is a standardized assessment of 
receptive and expressive language based on parent report or observation. It is appro-
priate for individuals functioning around 4–48 months. The Communication and 
Symbolic Behavior Scales (CSBS; Wetherby and Prizant  1993 ) is normed and stan-
dardized and is useful for up to 36 months or within that developmental range. The 
CSBS evaluates rate of intentional communicative acts through play wherein the 
evaluator probes skills by arranging communicative temptations during naturalistic 
interactions. The MacArthur Communicative Development Inventory (CDI): Words 
and Gestures (Fenson et al.  2006 ) is a checklist completed by caregivers to assess 
vocabulary comprehension and production. It is useful in identifying number of 
words used by the child and understanding of adults’ speech. The CDI also includes 
more complex language skills and may be used with individuals functioning up to 
about 37 months; the Words and Gestures component is designed for individuals 
functioning up to about 18 months developmentally. It is also available in Spanish.  
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    Informal Evaluation Procedures 

 Informal, or more open-ended, evaluation procedures may be helpful in fi lling in 
information that cannot be gained through more formal measures, due to the inabil-
ity to adjust procedures to accommodate AAC (DeRuyter and Becker  1988 ). One 
such technique is clinical observation, which primarily involves observing commu-
nication interactions in natural contexts and taking notes regarding the necessary 
communicative functions and vocabulary. Natural language samples may be col-
lected during formal evaluation procedures or during naturalistic contexts (Tager- 
Flusberg et al.  2009 ). Further, individuals with whom the person with ASD and 
CCN communicates frequently, or communicative partners, should be interviewed 
or should participate in meetings to provide information regarding the individual’s 
history, daily and natural communication needs, and preferences (Binger et al. 
 2012 ).  The Protocol for Culturally Inclusive Assessment of AAC  (Huer  1997 ) may 
be used to gather information, via parent interview, related to cultural issues related 
to communication and attitude toward AAC. Questions asked might probe parental 
goals for his or her child, parental priorities, typical cultural activities, familiarity, 
and personal communication styles. Such information may provide input for the 
selection of an AAC mode(s). The  PESICO Template  (Schlosser et al.  2007 ) also 
can provide information gathered informally and includes guidance for the evaluator 
to describe the person and problem (P), people and factors in the environment (E) 
related to communication, important stakeholders (S) and communicative partners, 
needed interventions (I), comparisons (C) between interventions and between 
potential interventions and doing nothing, and planned outcomes (O).  

    Selection of AAC Goals 

 Selection of goals and objective related to AAC implementation should follow 
directly from assessment results, including informal and observational assess-
ments. Calculator and Black ( 2009 ) reviewed the literature on AAC practices that 
improve inclusion of students with severe disabilities and CCN in general educa-
tion settings to compile a list of best practices, which was then validated by a 
panel of AAC experts. Modifi cations on their recommendations follow. One, com-
munication skills should be selected related to their importance to the student; that 
is, those that are most needed for the student to communicate effectively in their 
typical settings should be prioritized. Two, skills should be selected that will pri-
oritize the student’s preferences. Three, skills should be selected that will enable 
the student to have more independence and choice-making opportunities, such as 
modifying the actions of others toward them, though this should be sensitive to the 
family’s cultural values related to independence, dependence, and interdepen-
dence. Four, challenging behaviors should be addressed by providing the student 
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with alternative and more desirable communication behaviors. Five, goals should 
refl ect the need of the student to communicate across all necessary contexts, situ-
ation, and through the entire day. Six, communication goals should be related, as 
possible, to the learning goals in the general education setting. Seven, AAC goals 
should refl ect needs for participation in activities with family and friends, as well 
as with a range of communication partners who may not be familiar with his or her 
communication system, including goals related to initiating interactions and spon-
taneous communication, versus solely responding to others’ questions and 
prompts. Eight, skills and the AAC system selected should be based on assess-
ment results related to previous communication skills, literacy skills, intellectual 
and cognitive skills, type of display, symbol comprehension, and categorization 
and arrangement of symbols. Nine, skills targeted should include both expressive 
and receptive communication.   

    Conclusions 

 Assessment of individuals with both ASD and CCN is complicated by both the lack 
of comprehensible speech and signifi cant diffi culties with social functioning that 
are common in this population. Unfortunately, few guidelines exist to provide eval-
uators with specifi c assessment tools to determine the most suitable AAC mode and 
properly evaluate skills in people with ASD and CCN. In particular, few assessment 
tools exist that are appropriate for nonspeaking adolescents and adults with ASD; 
most communication assessment tools are designed for young children. Thus, sig-
nifi cant work remains in the development and widespread use of assessments in this 
area. Collaboration among interdisciplinary teams (see Chap.   4    ) is key to promoting 
a thorough evaluation that considers all of the strengths and needs of individuals 
with ASD and CCN (Batorowicz and Shepherd  2011 ; Dietz et al.  2012 ), particularly 
related to communication. Interdisciplinary teams should focus in particular on 
determining communication needs and setting AAC goal across all potential envi-
ronments, individuals, and contexts.     
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                Collaboration across a range of disciplines and stakeholders is central to successful 
implementation of aided AAC programming. People with ASD and CCN are typi-
cally served by a wide range of professionals, such as school psychologists, speech- 
language pathologists (SLPs), teachers, and paraprofessionals (i.e., school aides). 
Because communication skills are needed in every setting, communication, careful 
planning, and cooperation across these professionals and with family members are 
critical to ensure that all stakeholders are implementing AAC. Collaboration is par-
ticularly important given the varied areas of expertise across disciplines. For exam-
ple, SLPs have reported that they have little knowledge or skills in providing reading 
and writing instruction to people who use AAC (Simpson et al.  1998 ); thus, educa-
tors and speech-language professionals must work together to address such issues in 
the students they share. Further, time to collaborate is typically greatly needed 
and often overlooked when considering collaboration needs between general and 
special educators, between educators and related service providers, and between 
professionals and family members (Calculator and Black  2009 ). Input from all 
stakeholders, including family members and the person with CCN, related to multi- 
modal AAC options and preferences should be investigated. Roles and needs of 
each of these groups are discussed below. 

 Beyond distinct roles, skills in collaboration are needed to successfully work in 
teams to meet the needs of individuals with ASD and CCN (Kent-Walsh et al.  2008 ). 
All team members should attend professional development and engage in self- 
teaching activities to learn how to collaborate and meet the needs of children with 
CCN in their classrooms (Fallon and Katz  2008 ). First, collaboration skills are one 
key to successful interdisciplinary teamwork (Kent-Walsh et al.  2008 ; Soto et al. 
 2001 ). Collaboration includes having effective communication among the team, 
working toward common goals for the student, respecting input from all stakeholders, 
determining roles and responsibilities while maintaining some fl exibility around 
those roles, meeting regularly, effi ciency in team meetings, and school–family col-
laboration (Fallon and Katz  2008 ; McSheehan et al.  2006 ; Soto et al.  2001 ). Second, 
teams must determine how students will use AAC to access general education 
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curriculum (   Soto et al.  2001 ). This should include, for example, literacy instruction 
for students with CCN, access of the general education curriculum via AAC, and 
instructional practices in AAC (McSheehan et al.  2006 ). Team members must have an 
understanding of the typical curriculum (Soto et al.  2001 ). Third, team members, 
particularly those who are providing direct services to the individual with CCN, must 
have a basic understanding and abilities regarding the student’s AAC system opera-
tion, maintenance, and programming (Soto et al.  2001 ). All members need to have 
basic skills in implementing interventions to promote the student’s use of the AAC 
device(s), including adding needed vocabulary. At the least, each team member 
who provides direct services should have knowledge of resources that may be used 
for tech support in such instances. Beyond collaboration skills, teams who work 
with people with CCN should also have training in how to promote participation of 
students with CCN in their classrooms, how to support these students to maximize 
their participation (Kent-Walsh et al.  2008 ; McSheehan et al.  2006 ). 

    Family Role and Preference of People with ASD in Selecting 
and Implementing AAC 

 Family members, as primary communicative partners, are perhaps the most impor-
tant members of interdisciplinary AAC teams. Buy-in of family member for a 
given AAC system is needed if individuals with ASD and CCN are to generalize 
the use of AAC into their homes and communities (Calculator and Black  2009 ). 
Considerations of preferences of family members of and individuals with ASD are 
key to preventing abandonment of the system or device (Angelo  2000 ; Calculator 
and Black  2009 ). Integration of AAC may be challenging to family members, who 
are often already quite challenged by caring for their family member who has 
ASD and CCN, particularly when AAC systems do not meet their needs or expec-
tations (Delarosa et al.  2012 ) or are deemed by them to be impractical (Mirenda 
 2003 ). When professionals collaborate with family members to implement AAC, 
particularly high-tech AAC, the amount of time needed to learn to use such 
 systems and to program them may be of signifi cant concern; complex technolo-
gies may limit the addition of new vocabulary and limit the individuals progress 
unless easy to update apps are available (i.e., “just-in-time” technology; Light and 
McNaughton  2012 ). Further, family member may need assistance in identifying 
and planning for opportunities for individuals with ASD and CCN to communi-
cate (Sigafoos  1999 ). More information regarding working directly with family 
members is provided in Chap.   6    . 

 A potential tool to assist in working with families, the Family Impact of Assistive 
Technology Scale for Augmentative and Alternative Communication (FIATS- AAC), 
was developed to evaluate the impact of AAC implementation on families of chil-
dren who use AAC via a Likert scale parent report tool (Delarosa et al.  2012 ). Areas 
evaluated are derived from the World Health Organization’s (WHO  2007 ) concep-
tual framework for the International Classifi cation of Functioning, Disability, and 
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Health for Children and Youth (ICF-CY), which emphasizes physical functioning 
(body structure and function), daily tasks in which the child is engaged (activities), 
and his or her engagement in typical life events (participation). Specifi cally, the 
FIATS-AAC has the following preliminary domains: family roles in caregiving, 
parental concerns regarding safety, social interaction, conversation, parental health 
and well-being, parent level of effort in caring for their child, child level of control 
over his or her activities, appropriateness of child behavior, success at school, need 
for supervision from family members, parental need for respite and relief, child level 
of contentment, child ability to engage in activities autonomously, and level of fam-
ily fi nancial diffi culties (Delarosa et al.  2012 ). The FIATS-AAC was determined to 
have good internal consistency and test–retest reliability (i.e., when repeated several 
weeks after the fi rst administration, the scores were similar to the fi rst administra-
tion) (Delarosa et al.  2012 ). While the FIATS-AAC does not appear to be available 
for purchase at this time, the tool appears to give some recommendations for impor-
tant areas of consideration when determining the suitability of a particular AAC 
system for a family. 

 Although, given the common communication defi cits, it may be diffi cult to 
determine the preferences related to AAC mode of an individual with ASD and 
CCN, some researchers have made attempts to do so (van der Meer et al.  2011 ). 
Preference is typically assessed by placing two or more AAC modes in front of the 
participant and asking him or her to tell the interventionist what he or she wanted by 
pointing or taking that device; the researchers presumed that the mode used most 
often was the preferred mode (Cannella-Malone et al.  2009 ; van der Meer et al. 
 2011 ). In some cases, this selection was made prior to instruction (van der Meer 
et al.  2012 ). More often, preferences were assessed following evidence that the 
individual was able to correctly match items requested via icons with the actual 
items (Cannella-Malone et al.  2009 ). Typically, these AAC preference assessments 
take place following at least a small amount of instruction in the use of each system 
(Cannella-Malone et al.  2009 ), presumably to ensure that choices are made related 
to preference versus familiarity with or mastery of one particular system. At times, 
preference may need to be reevaluated to determine if preference has changed 
(Stafford et al.  2002 ). Unfortunately, research in the area of preference of AAC 
devices by people with CCN is not yet well developed, and it is unclear what vari-
ables factor into individuals’ choices (van der Meer et al.  2011 ). Further informa-
tion regarding assessment of AAC preference of family members and individuals 
with ASD and CCN is provided in Chap.   3    .  

    Role of School Psychologists 

 School psychologists and diagnosticians have an important role related to adequate 
and accurate assessment of students with ASD and CCN. They are likely to play a 
role both in assessment for individuals who use AAC and in assisting in selection of 
an AAC system or device (Parette and Marr  1997 ). Parette and Marr provide 
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recommendations to school psychologists to consider when assisting in selection of 
AAC systems. These recommendations include consideration of the child, includ-
ing appropriate individualization of assessment procedures to accommodate for 
AAC, observations of the student in a variety of contexts, and consideration of the 
student’s preferences. AAC considerations include identifi cation of resources to aid 
in the selection of AAC, information about the pros and cons of the devices or sys-
tems being considered, good match between the student’s characteristics and the 
AAC system, and costs of the device and its maintenance, including insurance con-
siderations. Further, Parette and Marr suggest consideration of the family’s needs, 
such as those related to their expectation related to assessment, their concerns for 
their child, inclusion of them as partners in the assessment and selection process, 
and the family’s prior experience with assistive technology. Finally, Parette and 
Marr recommend that school psychologists consider cultural expectations, such as 
the family’s personal values and beliefs, the family’s attitude about disabilities, 
extended family that may need to be involved in the process, communication 
between the family and professionals, and cultural issues or expectations related to 
AAC. Assessments of students with ASD and CCN and selection of AAC systems 
are discussed more thoroughly in Chap.   3    .  

    Role of Speech-Language Pathologists 

 SLPs may have a number of roles on AAC teams. To some degree, their roles may 
vary depending on their levels of knowledge, skill, and experience in AAC 
(Beukelman et al.  2008 ; Hustad et al.  2008 ). That is, AAC experts may have signifi -
cant expertise and may fi ll all the roles that follow or may serve as consultants. SLPs 
in schools or other integrated practices may provide a range of SLP services and 
have some knowledge related to AAC and may be primarily responsible for provid-
ing direct services. SLPs with little knowledge of AAC may serve as referrers to 
other service providers or may call in experts to assist with AAC implementation 
(Beukelman et al.  2008 ; Binger et al.  2012 ; Hustad et al.  2008 ).

Specifi c tasks and roles in which each of the above may be involved include the 
following. For one, SLPs may be the fi rst to recognize the need for AAC and play a 
role in referring the individual for further evaluation by an AAC expert (Binger 
et al.  2012 ). Two, SLPs play a role in assessment and selection of goals and objec-
tives. They may select and implement communication assessments (Beukelman 
et al.  2008 ; Grether and Sickman  2008 ). Relatedly, SLPs may be instrumental in the 
identifi cation of general education and individualized language and literacy objec-
tives (Grether and Sickman  2008 ). Further, SLPs often serve in the role of fi nding 
and selecting AAC devices (Beukelman et al.  2008 ; Binger et al.  2012 ) and fi nding 
funding for high-tech devices (Dietz et al.  2012 ). Communication assessment and 
selection of AAC mode are discussed in detail in Chap.   3    . 

 Three, SLPs often share the role of implementation of AAC with educators. 
Often, speech services are provided via pull-out sessions; however, more integrated 
approaches to promoting communication and AAC use within natural settings are 
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warranted (Calculator and Black  2009 ); particularly because the purpose of AAC is 
to enhance functional communication, not use of communication in isolation. SLPs 
may be particularly helpful in preparing curricular materials, such as communica-
tion boards to support literacy learning (Grether and Sickman  2008 ) and in imple-
mentation of positive behavior supports (Bopp et al.  2004 ). This may include 
selecting and making educational accommodations and modifi cations, such as 
increasing the effi ciency of answering questions by requiring multiple choice 
answers instead of short answer test questions (Grether and Sickman  2008 ). 
Relatedly, SLPs who have expertise in implementation of AAC may be responsible 
for providing staff development in AAC implementation and language and literacy 
instruction for family members, for classmates, and for other professionals who 
work directly with individuals with ASD and CCN (Grether and Sickman  2008 ). 

 Four, SLPs should share the role of progress monitoring with educators (Grether 
and Sickman  2008 ). However, beyond whether or not AAC may be used success-
fully in controlled speech sessions, SLPs should also collect data on the use of AAC 
in natural contexts to determining whether or not people with ASD and CCN are 
able to communicate in typical settings (Calculator and Black  2009 ). Data on the 
use of AAC and mastery of related communication goals should be collected regu-
larly and SLPs should regularly review these data to determine the effectiveness of 
the AAC system, make modifi cations, add vocabulary, revise goals, and determine 
professional development needs. This process should be ongoing to insure that 
needed modifi cations in AAC mode and vocabulary are made to meet the commu-
nication needs of students with ASD and CCN across all settings and contexts 
(Grether and Sickman  2008 ).  

    Roles of Educators, Paraprofessionals, and Daily 
Service Providers 

 Educators, including paraprofessionals and other assistants, have the primary role 
for implementing AAC-based interventions across school contexts. Because they, 
along with parents, are often the most frequent communicative partners, they are 
often responsible for maintaining the AAC device/system, meeting the individual’s 
needs related to AAC, and encouraging AAC use (Binger et al.  2012 ). Further, 
supervising teachers play a signifi cant role in training and monitoring of paraprofes-
sionals, or aides, who often spend more time with individuals with ASD and CCN 
in school than certifi ed teachers do (Binger et al.  2010 ). Intervention is covered in 
detail in Chaps.   5     and   6    . 

 Classroom teachers and paraprofessionals play a primary role in progress moni-
toring (Grether and Sickman  2008 ). Teachers and paraprofessionals     who work with 
the individual who uses AAC should regularly collect data on the person’s progress 
in effectively using the system, progress on related goals, use related to general 
education curricula, use across various contexts and settings, use with varied com-
munication partners and peers, use across the day (Calculator and Black  2009 ). 
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Further, it is crucial that educators collect data on AAC and communication across 
all possible natural  contexts and settings, including in the home and community 
when possible, to assess the communication abilities of people with ASD and CCN 
in typical contexts (Calculator and Black  2009 ). 

 Educators also play a key role in the integration of children with CCN into class-
rooms, including general education settings (Finke et al.  2009 ). Children with signifi -
cant disabilities who are frequently included in general education settings are often 
rejected by their peers and socially isolated (Finke et al.  2009 ; McDougall et al.  2004 ). 
This can be particularly true for students with disabilities that negatively impact their 
ability to communicate with peers effectively (Beck et al.  2010 ). While schools can-
not control outside factors, such as attitudes imparted by parents, gender, and prior 
negative experiences, all of which have been shown to impact attitudes of peers 
(McDougall et al.  2004 ), there are a number of things educators can do to promote 
successful inclusion of people with ASD and CCN in general education settings. 

 In particular, the following factors have been found to correlate with positive 
attitudes of peers about their classmates with disabilities or have been recommended 
by experts in AAC (Calculator and Black  2009 ; McDougall et al.  2004 ). One, AAC 
programming must be integrated into all other educational planning (Calculator and 
Black  2009 ). That is, goals should not be simply be written for AAC communica-
tion, but the entire schedule must be investigated to determine how and when com-
munication can be supported with the use of AAC, across all school subjects and 
contexts. AAC should be seen as not a goal in and of itself but as a means via which 
people with ASD and CCN can be supported members of the school community 
(Calculator and Black  2009 ). Such an integrated approach must involve collabora-
tion of all relevant team members. For example, in providing literacy instruction to 
people with ASD and CCN, expertise from general and special educators with 
knowledge of literacy instruction and expertise from SLPs and AAC specialists will 
probably be needed (Fallon and Katz  2008 ). 

 Two, promotion of friendship and cooperation is one means of successfully inte-
grating people with ASD and CCN into general education settings. School environ-
ments that promote cooperative activities and learning for all versus competitive 
activities have been associated with more positive attitudes toward peers with disabili-
ties (McDougall et al.  2004 ). AAC skills specifi cally targeting development of friend-
ships should be included in AAC program planning (Calculator and Black  2009 ). 
However, a balance should be realized between supporting the student and providing 
room for friendships to develop without obtrusive adult supports (Soto et al.  2001 ). 

 Three, peers who are more familiar with and have more experience with people 
who use AAC have better attitudes toward them (Beck et al.  2010 ). Thus, students 
with ASD and CCN should be seen as full members of the classroom. That is, teach-
ers and others should communicate that such students have the same role and par-
ticipation expectations as all students (McSheehan et al.  2006 ). Such expectations 
can be demonstrated by ensuring that the student has an assigned place in the class-
room, including him or her in routines, including him or her in cooperative group 
activities, and being called on and responding in class (Finke et al.  2009 ; McSheehan 
et al.  2006 ; Soto et al.  2001 ). 
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 Four, for older children and adults, positive attitudes have been found to be 
related to the level of technology used by the person with CCN (Gorenfl o and 
Gorenfl o  1994 ; Lilienfeld and Alant  2005 ); that is, newer and higher tech systems 
have been found to be viewed more favorably by peers. Additionally, peers may be 
taught how the system works and how they can encourage interactions (Soto et al. 
 2001 ). Five, voice output appears to have a positive impact on peer attitudes toward 
children who use AAC (Gorenfl o and Gorenfl o  1994 ). Thus, higher-tech devices 
may be good options if a clear preference for a device is not otherwise apparent. Six, 
peer training to encourage and teach skills related to interacting via AAC appears to 
have a positive effect on outcomes (Lilienfeld and Alant  2005 ). This may include 
instruction in conversational turn-taking, allowing the person with CCN to initiate 
interactions, listening, and maintaining interactions (Grether and Sickman  2008 ). 
For further and more descriptive ideas on promoting peer-mediated interventions 
involving AAC, see Chap.   6    .  

    Conclusions 

 In conclusion, it is critical that AAC interventions are not implemented in isolation. 
Implementing AAC in one setting without consideration of the needs and prefer-
ences of all stakeholders is one factor in the likelihood of AAC abandonment 
(Angelo  2000 ). One way to ensure that AAC is generalized across settings, and thus 
serves as a truly functional communication system, is by working collaboratively 
across fi elds and with family members, learning skills in implementing AAC, and 
ensuring support for and oversight of the roles of all individuals involved.     
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    Chapter 5   
 Naturalistic Aided AAC Instruction 

                Jennifer B. Ganz   and   Ee Rea   Hong        

 Scenario 

 Scotty, a 10-year old with ASD and CCN, had acquired the use of his tablet 
computer- based SGD app to make requests for over 20 food items and toys. 
His behavioral therapist, Ella, sitting across the kitchen table from Scotty, 
held up a rainmaker toy, and Scotty spontaneously pushed the button that had 
the toy’s picture. The app played the recording of a male voice saying “rain-
maker,” and Ella handed him the toy, which Scotty held close to his ear as he 
listened to the beads drop. After about 10 s, said, “my turn,” and took the 
rainmaker back. Scotty immediately tapped the picture of the rainmaker on 
his app again, repeating the sequence. After a few turns, while Scotty was 
listening to the beads, Ella stopped to jot down data. She was pleased with 
his progress; however, Ella quickly noted that he never spontaneously asked 
for the rainmaker in other rooms, with other therapists, or if there were other 
objects on the table, even though, when offered a choice among multiple 
objects, Scotty chose the rainmaker almost every time and would seek it out 
whenever they sat at the kitchen table where they practiced using his com-
munication app. One day, she put his tablet computer on the table near him, 
showed him a photo of the rainmaker from a slightly different angle than the 
photo on his app, and asked him, “what’s that?” Scotty leaned close to and 
peered at the picture but did not answer her question. Over coffee with 
another teacher, Ella, clearly frustrated, exclaimed, “it’s like he’s stuck!” Her 
colleague said, “no, you just need a plan to teach him, strategically, to 
 communicate in a variety of contexts and for a variety of communicative 
purposes.”

(continued)
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         Introduction 

 Individuals with ASD who use AAC are often isolated from others, both as a func-
tion of the disability itself and as a function of the diffi culty communicating via 
conventional means (Veness et al.  2012 ). That is, individuals who use AAC may 
be more passive in conversations, may communicate for only a few purposes, may 
communicate less frequently than peers, and may have increased rates of com-
munication breakdowns (King and Fahsl  2012 ). While AAC instruction in struc-
tured settings, such as school and clinical environments, is critical, it is also 
critical that individuals with CCN learn to use AAC in all settings and contexts 
(Calculator  1999 ). Thus, this chapter is aimed at providing information regarding 
the implementation of AAC instruction within natural contexts, including provid-
ing background information, a summary of implementation, a review of research, 
and conclusions. 

 Hart and Risley’s ( 1978 ,  1980 ,  1989 ,  1992 ,  2003 ) early investigations of the 
impact of parental interactions with their children had a number of fi ndings that are 
relevant to naturalistic instruction and that, in fact, led to their development of a 

(continued)
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model called incidental teaching. Following years of observations of young 
 children and their parents in their homes, Hart and Risley ( 1992 ) found that 
 particular parent interaction style and behavior factors were related to child out-
comes in IQ and language use. In particular, the amount of language parents 
 modeled for and feedback given to their children and the quality of the interactions 
were correlated with child IQ. 

 The language models and feedback included several components that correlated 
with higher IQs in the children (Hart and Risley  1992 ). One, parents stayed in close 
proximity for a greater extent of time, which gave them more opportunities to pro-
vide language models and respond to their children’s initiations. Two, parents joined 
in activities and communications in which the children were engaging in. That is, 
incidental teaching opportunities naturally became available when parents com-
mented on what their children were doing and responded to their children’s utter-
ances. Three, parents modeled a variety of different words and concepts. This 
included interactions related to objects in the children’s presence, often arranged so 
by the parents to provide opportunities to talk about new words and concepts and 
narrating what the children were doing. 

 Quality of interactions also had several key components that correlated with 
higher IQs in the children (Hart and Risley  1992 ). One, parents frequently repeated 
and expanded on what their children said. That is, they were responsive to children’s 
initiations in a number of ways. They sometimes repeated what their children said 
to confi rm their understanding, particularly when the children’s language was dif-
fi cult to understand. They also frequently expanded on what their children said, 
thereby adding and modeling new content. Two, parents often asked their children 
questions to encourage them to take a turn in conversation. This occurred even 
before the children started talking. Three, parents infrequently used prohibitions. 
That is, instead of providing negative feedback, they often redirected children to 
age-appropriate materials rather than restricting, correcting, or criticizing, which 
could lead to less exploration. 

 As a result of their work recording language experiences in young children, Hart 
and Risley ( 2003 ) have made several suggestions regarding providing instruction 
to children who have had limited language experiences during early language 
development. Granted, these recommendations were generally for typically devel-
oping children; however, given the issues surrounding generalization of skills to 
untrained contexts for people with ASD, that incidental teaching has some evi-
dence of effectiveness with children with ASD (Charlop-Christy and Carpenter 
 2000 ; McGee and Daly  2007 ; McGee et al.  1999 ; Miranda-Linne and Melin  1992 ) 
when used for verbal language instruction naturalistic instruction, and that natural-
istic AAC instruction (discussed below) has some research support, incidental 
teaching and other naturalistic instructional approaches applied to AAC instruction 
warrant consideration. 

 According to Hart and Risley ( 1978 ), there are three main phases to incidental 
teaching. One, the child initiates an interaction (Hart and Risley  1978 ). Typically 
developing children may do this naturally and through speech. Individuals with 
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ASD and CCN may not yet have the AAC skills to initiate through use of the AAC 
device and may, due to social defi cits (Mundy et al.  1986 ), initiate social interac-
tions less frequently than their peers do. Thus, when using incidental teaching with 
people with ASD, the communicative partner must prepare the environment so that 
there are objects and activities that will likely motivate the individual with ASD to 
initiate an interaction with a person or object. Further, the communicative partner 
focuses his or her attention on the person using AAC, waiting with an expectant 
look. This will be described in more detail in later sections. Two, there is a conse-
quence to the child’s initiation that promotes language use (Hart and Risley  1978 ). 
This consequence should include an elaboration of what the child said or did. For 
example, such consequences may include labeling an item the child touches, asking 
a question for clarifi cation or to extend the vocabulary used in the exchange, model-
ing the use of a descriptor (e.g., color, shape, texture), repeating the child’s language 
use with a slightly expanded sentence, redirecting to another subject or object, or 
prompting the child to use specifi c words (e.g., physically assisting the child in 
selecting the correct icons on her AAC device). Three, the communicative partner 
ends the exchange on a positive note (Hart and Risley  1978 ). For example, if the 
child does not respond to prompts and cues for elaboration, the communicative 
partner may back down to a simpler form or function of communication, provide 
praise, and then end the exchange. Prohibitions and criticism are not used.  

    Naturalistic Instruction and AAC 

 Various approaches have been developed to provide instruction or intervention in 
natural and varied contexts for individuals who use AAC. These interventions fall 
under a variety of names, but share a number of components, particularly the focus 
on naturalistic instruction in the use of functional communication skills via AAC. 
Naturalistic interventions, sometimes called milieu teaching or incidental teaching, 
with AAC may involve setting up numerous communication opportunities, engag-
ing in play routines, pausing in those routines to encourage a communicative act, 
and using least-to-most prompting sequences to teach the participant to use the 
photo exchange or other AAC system (Ogletree et al.  2012 ). Aided language stimu-
lation is a naturalistic, supportive approach to improving communication in children 
with language delays (Jonsson et al.  2011 ). Primary techniques implemented during 
aided language stimulation include selecting AAC symbols while pairing selections 
with verbal models, demonstrating various syntactic and semantic combinations 
(Drager et al.  2006 ). Aided AAC modeling, similar to aided language stimulation, 
generally involves speaking while selecting or pointing to the relevant symbols on 
the individuals, AAC device (Binger and Light  2007 ). The System for Augmenting 
Language includes specifi c intervention components. These include using a speech- 
generating device, naturalistic communication opportunities, providing feedback 
for the child’s communicative attempts, expanding vocabulary, and giving items to 
the child (   Sevcik et al.  1995 ). The stress on using an SGD is due to the ability of 
such devices to be used to get the attention of communicative partners in typical 
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interactions without requiring them to visually attend to the AAC device, as would 
be required with a picture point system (Drager et al.  2006 ). Natural aided language 
is another name for AAC modeling and involves, in addition to many of the afore-
mentioned techniques, placing communication books or boards around the setting 
to encourage opportunities to use language throughout the day (Drager et al.  2006 ; 
Romski et al.  1996 ). 

 While naturalistic aided AAC interventions fall under a range of names, they 
generally share the following key components and foci, which are fairly similar to 
the components of incidental teaching (Hart and Risley  1978 ). One, naturalistic 
AAC interventions are implemented in the settings in which AAC-based communi-
cation is expected to be used (Light  1997 ; Ogletree et al.  2012 ). Generalization of 
skills across settings is targeted early in the process rather than by providing inten-
sive instruction in contrived circumstances. Two, natural interventions involving the 
implementation of aided AAC interventions include modeling of AAC use by 
instructors, similar to the way typically developing children learn to speak, in part, 
by hearing repeated models (Binger and Light  2007 ). Three, naturalistic AAC inter-
ventions involve expanding and scaffolding based on current verbal, nonverbal, and 
AAC-based communication skills, taking what the person already knows a step fur-
ther. Four, these interventions involve implementation of direct instruction via 
behavioral techniques, such as time delay, positive reinforcement, and prompting 
(Reichle et al.  2002 ). The basis for new learning typically involves starting with the 
skills the individual already has and building on those skills. Although direct instruc-
tion of skills is given less emphasis in naturalistic interventions for typically devel-
oping children and people with disabilities other than ASD, behavioral interventions 
are by far the most research-supported interventions for people with ASD (Eldevik 
et al.  2009 ; Howlin et al.  2009 ; Campbell  2003 ), and individuals with ASD typically 
do not learn as much from simply being exposed to new information without direct 
intervention (MacDuff et al.  2001 ). Thus, naturalistic interventions for AAC for this 
population must combine both typical naturalistic approaches (Hart and Risley 
 1978 ) with behavioral techniques to teach new skills. Five, the natural communica-
tion partners are usually key interventionists. This often includes parents and peers 
(King and Fahsl  2012 ; Sevcik et al.  1995 ). The fi rst four of these components are 
described more thoroughly below. Component fi ve is covered in Chap.   6     on parent, 
caregiver, and peer-mediated interventions. Figure  5.1  provides a graphic organizer 
highlighting naturalistic AAC components and theoretical background.

      Implementation in Natural Settings and Contexts 

 A primary component of naturalistic instruction in AAC is that it takes place in 
natural environments, with typically available materials, with all possible potential 
communicative partners, and within regular routines (Light  1997 ; Sevcik et al. 
 1995 ). That is, communicative partners, such as teachers, speech-language patholo-
gists, and educational aides, should aim to incorporate instruction in how to use 
AAC within regular activities versus working one-on-one in a therapy room or at a 
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table in the corner of the room. To ensure generalization occurs, instruction should 
be planned for and strategically implemented in all possible settings, targeting mul-
tiple social contexts for intervention (Light et al.  1999 ). Naturalistic instruction is 
more than simply taking advantage of teachable moments, however. Communicative 
partners plan for and set up communication opportunities (Cosbey and Johnston 
 2006 ). These opportunities should involve materials and routines in which the indi-
vidual with CCN engages readily, such as reinforcing objects and activities and 
routines that the individual engages in without signifi cant prompting. 

 Wetherby and Prutting ( 1984 ) provide a number of communicative temptations 
that can be used to encourage opportunities to teach new communication skills. 
These include joining the person in an activity and having another person come take 
key items and walk away, using an interactive toy with the child then pausing or 
turning it off, holding a piece of food the person likes out to him or her and waiting 
for a response, spilling messy substances near the person in the middle of an activ-
ity, putting preferred items in containers that the person cannot open, reading or 
looking through a book or magazine with the person, and removing items that are 
necessary for a particular routine or activity and waiting for the person to notice. 
Additional communicative temptations for older individuals may involve interrupt-
ing routines by standing in the way or removing key items needed for their comple-
tion (e.g., toothbrush), putting needed or preferred items on a shelf that is in view, 
but cannot be reached without a step stool, or handing the person the incorrect items 
to complete a task or activity. Educators and communicative partners can determine 
other ways to set up communicative temptations, by taking notes on the typical 
daily routine and determining needed communication functions and vocabulary or 
potential ways to sabotage or interrupt typical routines and activities.   

Developmental
• Teaching  communication in natural contexts:

AAC instruction takes place in natural settings 
and with all potential communicative partners;
Instruction is preplanned based on the
individual's communication needs

• Modeling AAC use and verbalizations:
Communciative partners model AAC use by
selecting corresponding symbols as they speak

• Expanding on current skills: Communicative 
partners expand on previously mastered skills
and expand on the communication attempts
initated by the person

Behavioral
• Prompts: Physical and other guidance that assist

the person in correctly using the AAC device
• Reinforcement: Providing items and activities

that the person likes or removing aversive things
as a consequence of correct AAC use

• Time Delay: Waiting for a short amount of time
to encourage a communicative attempt or to
allow the person to attempt a correct AAC
response

• Errorless learning: Providing immediate prompts
needed to help the person practice AAC use,
particularly during intital learning stages

  Fig. 5.1    Key components of naturalistic aided AAC instruction       
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    Modeling AAC Use and Verbalizations 

 Modeling of AAC use may serve to provide children with ASD with rich and varied 
demonstrations of the use of AAC (Binger and Light  2007 ). AAC instruction that 
focuses on teaching AAC as output only, such as the Picture Exchange 
Communication System (Frost and Bondy  2002 ), tend to rely on spoken language 
as the only model, failing to provide children with ASD with the multitude of oppor-
tunities for language modeling in AAC use, the mode by which they are expected to 
communicate (Harris and Reichle  2004 ). This approach, teaching expressive AAC 
use only, is quite different from the language learning experiences of typically 
developing children, who continually hear and see others using the modes of verbal 
(i.e., speech) and nonverbal communication (e.g., facial expressions, tone of voice) 
they are expected to use (Binger and Light  2007 ). Unlike output-based AAC inter-
ventions, modeling strategies involve modeling of language used via speech and 
AAC, concomitantly (Drager et al.  2006 ). The focus of modeling-based interven-
tions is typically primarily on increasing the child’s understanding through use of 
AAC modeling; increased child output via AAC is a desirable side effect (Dada and 
Alant  2009 ; Goossens’  1989 ). Modeling typically involves a facilitator, often an 
adult, speaking while simultaneously selecting symbols on the person’s AAC device 
(Binger and Light  2007 ). For example, at dinner time, when the child is eating car-
rots, the parent might say, “you are eating carrots,” while touching to the symbols for 

 Scenario 

 Drawing from Scotty’s IEP and as a result of listing his daily activities 
and corresponding communication needs, Ella decided to focus on, among 
others, the following communication objectives and initial contexts in which 
to target them:

•    Requesting help (Contexts: Computer does not work, opening containers 
in which his preferred items are stored and that he cannot open indepen-
dently, putting on his helmet to ride his bike)  

•   Labeling items (Contexts: In any setting, responding to questions about 
items in his environment, beginning with reinforcing items and preferred 
foods)    

 Ella went through his afternoon and evening activities at home with his 
mother and together, they listed all of the things Scotty chose to use or play 
with. For each room or activity, Ella programed a page on the communication 
app with all of the vocabulary symbols, a HELP symbol, and a WHAT’S-
THAT symbol. 

 The fi rst day of implementation, Ella unplugged the monitor cord from the 
back of the computer, placed the tablet computer on the desk by the computer, 
and sat next to Scotty when he sat down by the computer and tried to use it. 
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EAT and CARROT. Modeling may occur at the beginning of an activity, following 
a client’s communicative turn, or in an attempt to describe a client’s actions (Binger 
and Light  2007 ). Efforts should be made to model all of the targeted vocabulary for 
a given activity (Drager et al.  2006 ). For example, during play activities, following 
a child’s play action, the adult would select one or more symbols on the child’s AAC 
device, label the symbols at the same time, and then verbally expand on the phrase 
or words selected (Binger and Light  2007 ; Mirenda  2008 ). For example, if the child 
put a cowgirl fi gure on a horse, the adult might touch the pictures for  COWGIRL  and 
 HORSE , while naming those symbols, and then provide an expanded verbal model 
(“the cowgirl is riding the horse”).   

    Expanding, Scaffolding, and Building on Previously 
Acquired Skills 

 Naturalistic AAC instruction typically involves following the lead of the person 
with CCN. Similar to the approach Hart and Risley ( 1992 ) noted in parents of typi-
cally developing children, language development may be more rapid when com-
municative partners provide frequent examples of language use by starting with 
what motivates the children and their current language levels and building on what 
they already can do. In essence, this involves following children’s communicative 
attempts and expanding on their use of verbal, nonverbal, or AAC-based communi-
cations (Binger and Light  2007 ; Drager et al.  2006 ). Communication partners may 
speak in shortened phrases, speak more slowly, provide pauses to allow children to 
respond, focus on nonverbal communication given by the child, and model expan-
sion of what the children say (Goossens’  1989 ). 

 Expanding on the children’s communicative attempts may include the following 
six subcomponents, drawn from the incidental teaching literature (Hart and Risley 
 1978 ,  1992 ). One, communicative partners stay in close proximity with and partici-
pate in the activities in which the person is motivated to engage (Hart and Risley 
 1992 ). Two, new words and concepts are modeled (Hart and Risley  1992 ). 
Specifi cally, new vocabulary for each activity is planned in advance and icons or 
words are incorporated into the AAC system, so symbols are ready for use. These 
new concepts are modeled, as described above, both verbally and via the AAC sys-
tem. Three, communicative partners repeat what the children communicate, then 
provide an expansion on what he or she said, such as by adding a descriptor, label-
ing an item the child did not name correctly, modeling a slightly longer sentence 

 Scenario 

 When Scotty moved the mouse to try to get the computer to function, Ella 
selected the HELP symbol on the app and said, “I need help with the 
 computer.” Scotty leaned over and peered at the app, but did not touch it. 
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than the child used, using parts of speech not yet acquired by the individual, and 
incorporating preschool or school curricular content, as appropriate (Speidel and 
Nelson  1989 ). Four, attention should be paid to all of the potential communicative 
functions that a child might need to use in daily interactions (Hart and Risley  1992 ). 
These include requesting, commenting and labeling, asking questions for informa-
tion, responding to questions for information, refusing, requesting assistance, and 
taking turns in conversation (Wetherby and Prutting  1984 ). Depending on the func-
tioning level of the individual and given that defi cits common in ASD are highly 
social, socially based communicative functions, such as conversation, may be par-
ticularly diffi cult to teach as they may be less motivating (Baker et al.  1998 ); thus, 
it may be necessary to build in other types of motivation, such as having initial 
conversations around areas of particular interest. Lund and Light ( 2007 ) recom-
mend a broad approach, teaching multiple communicative functions simultane-
ously, unlike some AAC protocols that begin with solely requesting instruction 
(Frost and Bondy  2002 ). Five, communicative partners may ask questions related to 
objects and activities in the immediate environment and to encourage turn-taking in 
conversation (Hart and Risley  1992 ). Six, redirection may be useful if the individual 
is engaging in self-stimulatory behaviors or otherwise not responding to attempts to 
engage him or her in the activity (Hart and Risley  1992 ). Above, the importance of 
motivation to engage in the activity was stressed. If the individual appears to have 
lost interest, it is up to the communicative partner to fi nd a means to motivate the 
person to reengage, by changing materials to ones that are more reinforcing or by 
changing activities, or by ending the communicative exchange on a positive, by 
providing necessary prompts (see below) or providing a stimulus for a well- mastered 
skill, to end the interaction on a reinforcing note. 

 In summary, there are several key components that should be attended to in 
advance, when planning opportunities for expansion of AAC language skills. 
New vocabulary that may be needed should be preplanned and programmed into the 
AAC system. This may relate to activities throughout the daily schedule. For exam-
ple, there may be the need to request more toothpaste during morning routines if the 
toothpaste runs out. New communicative functions or functions not applied yet to 
particular contexts should be considered and pertinent vocabulary added. Advanced 
language skills that the individual has not mastered, such as parts of speech, should 
be considered. Finally, if the individual attends school, relevant curricular content 
must be considered, including any individual goals and objectives, as well as age- or 
grade-appropriate state or national educational standards.  

    Implementation of Behavioral Techniques 

 Behavioral techniques, gleaned from the fi eld of applied behavior analysis, 
involve direct, strategic teaching of skills, which is necessary when working with 
individuals with ASD, and those with other DDs, who are less likely to learn from 
observation than their peers or who may learn more slowly (MacDuff et al.  2001 ). 
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Thus, a number of researchers who have implemented naturalistic aided AAC 
 teaching techniques have incorporated behavioral strategies. These techniques 
include prompts, reinforcement, time delay, and errorless learning. 

 Prompts are frequently used to teach behaviors that are not currently displayed 
by the individual with DD or are used infrequently (Akmanoglu and Batu  2004 ). 
McMillian ( 2008 ) provided physical prompts to students who selected wrong sym-
bols or did not respond to models of AAC use by guiding the student’s hand to the 
correct symbol. Prompts should be faded as soon as possible to avoid prompt depen-
dence (MacDuff et al.  2001 ), or individuals fail to demonstrate skills independently 
because prompts are delivered too soon. One way to fade the use of prompts is by 
increasing the length of the delay using time delay (discussed below). For example, 
Durand ( 1999 ) used physical prompts to teach requesting help and then faded those 
prompts by waiting 3–5 s for the student to respond. Prompts may be faded by 
gradually using a less invasive prompt (Binger et al.  2008 ; MacDuff et al.  2001 ). 
Full physical hand-over-hand prompts may be used in initial stages of instruction, 
such as by helping the individual point and move his hand to the symbol, followed 
by less intense prompts, such as leading by the wrist, then by the elbow, then with a 
light tap on the elbow, then no prompt (Cooper  1987 ). Prompts may also be pro-
vided in a least-to-most invasive sequence, such as starting with a verbal prompt 
(e.g., “tap the FORK picture”), followed by a gestural prompt (e.g., pointing to the 
FORK picture without selecting it), followed by a physical prompt if the individual 
does not respond to a less invasive prompt (Johnston et al.  2003 ). 

 Reinforcement involves providing a consequence to a behavior that encourages 
the individual to continue engaging in the behavior or increase the rate of engaging 
in the behavior (Skinner  1951 ). In terms of teaching AAC use, a natural positive 
reinforcer may be handing the person a toy after he or she made a request by select-
ing a symbol on the AAC device (Cosbey and Johnston  2006 ). Another example of 
reinforcement is removing a diffi cult task when the person selects the I-NEED-A- 
BREAK symbols. During naturalistic interventions, reinforcement should be pro-
vided that is natural for that context or environment, such as attention from peers as 
a result of using AAC to ask a question or ask to play (Johnston et al.  2003 ). 

 Time delay provides the person with ASD with time to respond following the pre-
sentation of a stimulus (Reichle et al.  2002 ; for example, “what state is that?” asked 
while pointing to Texas on a map, waiting 3 s, then prompting the person to select the 
symbol for TEXAS). Time delay is frequently used when the individual has the behav-
ior, in this case AAC use, in his or her repertoire, but does not display it frequently or 
at the correct time. Time delay may be paired with waiting with an expectant look, 
such as when a communicative temptation has been set up, but the person has not yet 
initiated an interaction. For example, McMillian ( 2008 ) taught teachers to wait 3–10 s 
for a response when communication opportunities were presented. If the student did 
not respond or did not respond correctly, the teacher looked expectantly, followed by 
modeling and prompting as needed. The amount of time must be individualized, based 
on the person’s response latency, or time between a stimulus and a response. 

 Errorless learning consists of immediately providing necessary prompts to assist 
the person in a correct response, while preventing incorrect responses (Fillingham 
et al.  2003 ). Errorless learning may be used in tandem with time delay; that is, 
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prompts may initially be provided on a 0-s delay (Cosbey and Johnston  2006 ), 
 gradually increasing the time delay to provide the person with time to respond inde-
pendently. This technique may be used when teaching initial AAC use by following 
a stimulus with an immediate prompt (Reichle et al.  2002 ). For example, to teach 
someone to select the HELP symbol, Reichle et al. ( 2002 ) presented preferred items 
that the participant could not access and immediately provided physical prompts, 
guiding the participant’s hand to the HELP symbol.    

    Research Support for Naturalistic Interventions Involving 
Implementation of Aided AAC with Individuals with ASD 
and Other DD 

 Unfortunately, much of the research on the use of naturalistic instructional practices 
to teach AAC use has been conducted with people who have DD other than ASD. 
However, it is possible to extrapolate these results, particularly given the common 
issues people with ASD have with stimulus overselectivity (   Cook et al.  1982 ; 
Groden and Mann  1988 ; Huguenin and Touchette  1980 ), thus providing an impetus 
for carefully planning implementation of AAC use in numerous contexts versus 
targeting primarily contrived contexts for intervention. Below, the research on natu-
ralistic instruction in AAC use is described. The fi rst section reviews only studies 
that included individuals with ASD; however, because of the paucity of research in 
this area with people with ASD, the following sections include individuals with 
other DDs and physical impairments as well. Although studies involving the use of 
implementation in natural contexts and expansion are not explicitly reviewed below, 
all of the studies involved implementation in natural    contexts, providing some 
instruction on AAC skills the participants did not previously possess, expanding 
their repertoires. This information is provided so readers have an idea of the litera-
ture base for the concepts covered and suggested in this chapter. The studies 
reviewed in this section are included in Table  5.1 .

 Scenario 

 Ella waited 5 s after selecting the HELP button, but Scotty did not respond to 
her model. She then gently took his hand, formed a point, and prompted him 
to select the HELP symbol. Then, she said, “oh, you need help,” while quickly 
plugging the monitor back in. After he played on the computer for a few 
 minutes, Ella put her clipboard over the screen and asked, “what’s that?” 
while selecting the corresponding symbol on the app and then pointing to the 
computer. She waited 5 s and then physically prompted Scotty to select 
the COMPUTER symbol, said, “yes, that’s the computer,” and moved her 
clipboard out of the way. 

Research Support for Naturalistic Interventions Involving Implementation…
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      Research with People with ASD 

 Ten articles were found that included participants in naturalistic AAC interventions; 
all of these studies included small numbers of participants. The participants in suc-
cessful studies ranged in age from 3 years (Schepis et al.  1998 ) to 15 years (Hamilton 
and Snell  1993 ), though most involved preschoolers and early elementary-aged 
children. Unlike many of the studies involving people who did not have ASD that 
focused primarily on modeling of AAC and verbal skills, most of the studies involv-
ing people with ASD included behavioral techniques (Dyches  1998 ; McMillian 
 2008 ), usually in concert with modeling (Johnston et al.  2003 ; Ogletree et al.  2012 ; 
Schepis et al.  1998 ). There are a small number of studies that involved primarily 
modeling of AAC use in concert with verbal models, resulting in improvement in 
expressive and receptive, or comprehension of, communication (Drager et al.  2006 ). 
There is a reasonable base of literature to support the implementation of naturalistic 
strategies with individuals with ASD, particularly when they include behavioral 
techniques, though there is room for additional research in this area, particularly 
with adolescents and adults with ASD.  

    Research Involving Modeling of AAC 

 At least half of the studies involving naturalistic aided AAC teaching included mod-
eling of AAC use; several of these studies included children with ASD (Cafi ero 
 2001 ; Drager et al.  2006 ; Hamilton and Snell  1993 ; Johnston et al.  2003 ; Ogletree 
et al.  2012 ; Schepis et al.  1998 ) and most paired modeling with behavioral tech-
niques (Light et al.  1999 ; Schepis et al.  1998 ). Many of the studies included verbal 
modeling paired with AAC modeling (Cafi ero  2001 ; Dada and Alant  2009 ). Studies 
were conducted in various natural settings, including craft activities at camp (Bruno 
and Trembath  2006 ), cooking (Dada and Alant  2009 ), play activities (Drager et al. 
 2006 ), and conversation (Beck et al.  2009 ); however, many of the studies limited 
intervention and data collection to one or two contexts and some did not assess 
generalization to untrained settings or contexts; thus, results are not easy to general-
ize to a broad implementation of modeling techniques throughout individuals’ daily 
schedules. Modeling interventions included a wide age range, including adults 
(Beck et al.  2009 ), although none of the adults in these studies had ASD and few 
adults overall were included. Studies primarily included participants who were ele-
mentary aged or younger and most were preschool aged (Binger and Light  2007 ). 
Overall, studies that included modeling as a component reported success in teaching 
participants to use, and in some cases to understand, AAC systems.  

    Research Involving Behavioral Techniques 

 Many studies involved the use of behavioral techniques. The strategies used in these 
studies included prompts (Cosbey and Johnston  2006 ; Light et al.  1999 ; McMillian  
 2008 ). For example, Reichle et al. ( 2002 ) taught an adult with severe DD to request 
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help with diffi cult tasks and to access diffi cult to access preferred items, using most-
to- least intrusive prompts for pointing to a picture. Time delay has also been used in 
several studies as a means to fade prompts and encourage participants to initiate 
interactions (McMillian   2008 ; Ogletree et al.  2012 ; Reichle et al.  2002 ; Schepis 
et al.  1996 ). Light et al. ( 1999 ) taught six individuals with CCN, none of who had 
ASD, aged 10 to 44 years, to use partner-focused questions that were programmed 
into their SGDs. Time delay and point prompts were among the behavioral tech-
niques used to teach the participants to use their SGDs. Errorless learning was used 
in early instructional stages to promote correct responding before prompts were 
faded (Cosbey and Johnston  2006 ). Cosbey and Johnston ( 2006 ) implemented    
errorless learning, as well as time delay, prompting, and natural reinforcement, to 
teach children with severe and multiple disabilities to use SGDs during free-choice 
activities in inclusive preschool and kindergarten classes.   

    Conclusions and Future Directions  

 Although there is a need for more research on using naturalistic teaching strategies 
to teach people with ASD to use AAC, the current base points to several key compo-
nents that make such strategies well suited for this population, particularly to address 
the need to ensure individuals with ASD generalize their use of AAC across contexts 
and communicative functions. It is apparent that the combination of implementation 
in natural settings, modeling of AAC skills, expansion of current skills, and  behavioral 
techniques would be a powerful approach to meeting their needs. Currently, while no 
protocol or program exists that explicitly combines these components, caregivers and 
practitioners who are interested may benefi t from instruction in applied behavior 
analysis, incidental teaching, and using AAC. Some online resources for people 
interested in these topics are provided in the text box.  

 Scenario 

 Over the next few weeks, Ella worked with Scotty on labeling a variety of 
 preferred items and asking for help, quickly fading prompts whenever possible. 
As soon as Scotty demonstrated independent labeling and asking for help for 
new items, Ella worked with his parents and older brother, assisting them in 
interacting with Scotty using the app. As he mastered the vocabulary in a 
variety of settings and with various family members, Ella continued to add 
new vocabulary and communication functions, including making requests, 
answering personal questions, and adding descriptors (e.g., color, shape, 
number of items requested or labeled) and began to work with his parents to 
determine vocabulary and communication skills needed in the community. 

Conclusions and Future Directions
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 Text Box: Resources for Parents and Practitioners 

 AAC at Penn State: aac.psu.edu 
 AIM: Autism Internet Modules:   www.autisminternetmodules.org    

   Applied behavior analysis—an overview  
  Incidental teaching  
  Naturalistic intervention  
  Naturalistic language strategies  
  Prompting  
  Reinforcement  
  Speech-generating devices (SGD)  
  Time delay    

 National Autism Center:   www.nationalautismcenter.org     
 National Professional Development Center on ASD:   autismpdc.fpg.unc.edu     

 Although much progress has been made researching this area, there remains 
work to be done. In particular, few studies on naturalistic instruction involving aided 
AAC have included people with ASD (Ganz et al.  in press ). Further, those that have 
included individuals with ASD have primarily focused on teaching requesting, 
rather than a range of communicative functions. Although people with ASD tend to 
have less interest in purely social interactions than their peers (Lord  1995 ), research 
should focus on how to teach the broadest range of communicative functions pos-
sible. Naturalistic instruction in AAC, for people with and without ASD, has pri-
marily taken place during play-based activities or meals, limiting their generalizability 
to other contexts. Finally, a training protocol to assist family members and practitio-
ners in implementing naturalistic AAC instruction should be developed and tested.     
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     Introduction 

 Considering training for natural communication partners, including peers and 
 family members, is critical when implementing AAC with students with CCN 
(Fisher and Shogren  2012 ). Further, just as it is critical for students who use AAC 
to communicate with teachers and parents, communicating with peers is also a criti-
cal daily activity (King and Fahsl  2012 ). Given that social defi cits are a key charac-
teristic of ASD (American Psychiatric Association [APA]  2013 ), and that this 
population is unlikely to initiate interactions with others or to learn skills inciden-
tally from observing others, it is particularly critical to provide instruction for com-
mon natural communication partners to encourage interactions between people with 
ASD and others. When peers are untrained, the rate of interactions with their class-
mates with CCN is typically low (Chung and Carter  2013 ; Fisher and Shogren 
 2012 ). Although there is less research involving family members, the same patterns 
can be assumed to be true comparing interactions between typically developing 
family members versus those with ASD. Thus, interventions for people with ASD, 
including those involving AAC, should include family members and peers as key 
partners. This chapter focuses on interventions that involved parents and peers in 
AAC interventions, excluding studies with teachers, which are far more common.  

    Chapter 6   
 AAC Intervention Mediated by Natural 
Communication Partners 

               Jennifer B. Ganz   and   Ee Rea   Hong        

 Scenario 

 Chen received a 6-weeks report on the progress of her eighth grade son, Park, 
who had ASD and CCN. According to the report, Park used a picture exchange-
based AAC system at school and had mastered using it to request food at lunch 
time and magazines and the iPad to use when he completed class work. He also 
reportedly responded to questions about activities happening at school. 

(continued)
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    The Case for Involving Parents, Family Members, 
and Peers in AAC Intervention 

 Students with CCN, including those with ASD and ID, far more frequently com-
municate with support staff in the classroom than with peers (Clarke and Wilkinson 
 2008 ), even when proximity to peers is as frequent as proximity to adults; this is 
very different from the rates of social interactions with peers for typically develop-
ing students (Chung et al.  2012 ). This is particularly striking when considering 
students with ASD versus others with DD; Chung et al. ( 2012 ) found that half of 
their participants with ASD did not interact with peers during any observations, 
although nearly all of the students with ID did. It appears that without direct instruc-
tion in peer-mediated AAC interventions, interactions between children with ASD 
and their peers will be limited. 

 General education teachers who have students who use AAC in their classrooms 
note a number of barriers to successful inclusion of these students, including lack of 
training for teachers and instructional assistants in how to implement AAC, a low 
rate of interactions between students who use AAC and their peers, limitations on 
the part of the devices, and lack of skills in using AAC devices on the part of stu-
dents with CCN (Kent-Walsh and Light  2003 ). Among other issues, it seems appar-
ent that breakdowns in communication may be common between children using 
AAC and their peers, although typically developing children may learn to manage 
these issues via asking questions for understanding and prompting the speaker, such 
as by asking if they mean to say what was communicated via the AAC device 
(Clarke and Wilkinson  2008 ). 

 Peer-mediated strategies are implemented because peers are considered to be ide-
ally situated to assist young people with ASD in practicing social and communication 
skills in natural settings and because instruction with natural communication partners 
and in natural settings is the best way to promote generalization of skills across 
 contexts and maintenance of skills over time (Ganz et al.  2008 ; Sawyer, et al.  2005 ). 

Although Park brought his communication binder home every day, Chen and 
Park’s stepfather, Ben, had never seen Park take it out of his backpack to use it 
for anything at home. Chen sent a note to school, asking his teacher, Alexa, if 
they could schedule a meeting to discuss how to get Park to use the AAC sys-
tem at home more often. After a brief teacher conference, Alexa suggested they 
start with six, once-per-week 1 h sessions of parent and home training and said 
she was available and willing to come to their home to help Park generalize his 
use of his communication book to his home and with his family. Park’s educa-
tional team agreed with this suggestion and wrote it into his educational plan. 

(continued)
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In fact, peer relationships typically develop outside of adult supervision; thus, 
peers may be the ideal interventionists (Simpson et al.  2012 ). Further, specifi c to 
AAC, typically developing students have been found to have more favorable 
attitudes toward their peers with CCN when those peers use SGDs (Lilienfeld 
and Alant  2002 ). 

 Parents are considered to be the fi rst, and frequently, the best teachers children 
have; this is particularly important when a family member has ASD because that 
individual may require advocacy throughout the lifespan to ensure access to needed 
services (Hendricks and Wehman  2009 ). Parent coaching and parent-mediated 
AAC interventions for people with CCN have reported a number of positive out-
comes for family members, including beyond instruction in particular skills. When 
provided with instruction regarding how to use AAC with their children, including 
some who had ASD, parents report positive impacts on their children’s language 
development and their abilities to communicate with one another, particularly 
because the parents modifi ed their speech to provide better, more concise models to 
their children and modeling of AAC use (Jonsson et al.  2011 ). Further, parent 
coaching in SGD interventions is associated with parent perceptions of decreases 
in severity of their children’s language delays and improvements in speech skills 
among children who use some spoken words spontaneously (Romski et al.  2011 ; 
Smith et al.  2011 ). Parents’ perceptions of the severity of their children’s commu-
nication defi cits are also correlated with their parental stress level (Smith et al. 
 2011 ); thus, because parent-coached AAC interventions result in perception of less 
severity, providing parent-mediated AAC intervention may result in decreased 
parental stress. 

 Although parent-mediated AAC interventions may have positive outcomes, it is 
important to consider particular family priorities and needs and provide parents 
with information on why AAC is recommended (Marshall and Goldbart  2008 ). 
Any interventions, including AAC interventions, that appear to the parents to be an 
added requirement become an added stressor. Further, some parents note that they 
wish to be respected for their expertise of their children and their children’s com-
munication styles and skills and that their choices should be considered when mak-
ing decisions regarding AAC use (Marshall and Goldbart  2008 ). Thus, 
parent-mediated interventions should be preceded with a discussion with family 
members regarding their priorities and how they would be fi t into the context of an 
AAC intervention.   

    Description of Peer- and Parent-Mediated AAC Interventions 

 Simply, interventions that involve natural communication partners include any educa-
tional or behavioral interventions that are mediated, or implemented, by the commu-
nication partners that individuals with ASD would typically encounter in daily life. 

Description of Peer- and Parent-Mediated AAC Interventions
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Many of the recommendations below apply to both parent-mediated and peer- mediated 
interventions; however, while parents are typically experts in their children’s commu-
nication characteristics, peers typically are not and may require additional informa-
tion. The following are recommendations for the implementation of peer- and 
parent-mediated interventions; they should be individualized based on the communi-
cation partner(s) prior level of understanding and knowledge. Peer- and parent-medi-
ated interventions should include the following key components: (a) information 
about ASD and CCN and on AAC, (b) instruction and coaching in the selected inter-
vention to be implemented by the peer or parent, and (c) implementation within natu-
ral contexts, the last of which was covered in the previous chapter. 

    Information About ASD and CCN and on AAC 

 Peers, and sometimes parents, often need information on ASD and AAC in general 
and on the specifi c characteristics of their particular classmate or child and the spe-
cifi c type of AAC used (Beck and Fritz-Verticchio  2003 ). Information about ASD 
should be provided in an age-appropriate manner and may be provided in large 
groups, small groups, or one-on-one (King and Fahsl  2012 ). For example, kinder-
garten children may participate in a group discussion of strengths and weaknesses 
everybody has, including themselves, eventually leading to a discussion of strengths 
and weakness specifi c to ASD. High school students may be provided with more 
technical information regarding the characteristics of ASD, including the range of 
functioning levels. Any age could benefi t from the use of age-appropriate commer-
cial video discussing the characteristics with real-life examples. If parents of indi-
viduals with ASD consent, such discussions might include conversations about an 
individual student in particular and his or her communication needs. Family mem-
bers themselves may wish to sit on panels or in small group discussions to share 
stories about how they overcome communication barriers. 

 Similarly, natural communication partners would benefi t from information about 
what AAC is and the purpose of using AAC (Beck and Fritz-Verticchio  2003 ; King 
and Fahsl  2012 ). In particular, parents should be involved in decisions about the best 
form of AAC for their children. School personnel may provide information on the 
range of options and recommendations based on formal and informal assessment 
results and the evidence base, but the needs of the family should be considered. 
Specifi c information should be provided regarding the particular AAC device used 
by the individual with ASD; the person with ASD and CCN might provide a demon-
stration of how he or she uses his or her AAC device. Family members and peers can 
be introduced to the types of symbols used, how the AAC device works, and how the 
child selects messages (Binger et al.  2008 ). Further, parents may be involved in pro-
gramming the device and should be provided with information and resources regard-
ing how to select and organize images or concepts. Finally, it may be benefi cial to 
explain to peers the diffi culties that may arise for their classmate who uses AAC and 
how they may help him or her overcome these barriers (King and Fahsl  2012 ). 

6 AAC Intervention Mediated by Natural Communication Partners



81

 Scenario 

 During Alexa’s fi rst home visit, she asked Chen and Ben what they already 
knew about the purpose of AAC, how Park’s picture system worked, when 
they felt AAC could be used, what concerns they had about using AAC, what 
barriers they noted with using AAC in the home, and if they had any questions. 
She found out that Chen had attended some sessions at a parent conference on 
autism and at the state professional conference on applied behavior analysis 
and that she felt she had a basic understanding of what AAC was. Chen had 
some concerns about AAC. One, she was concerned that carrying around the 
communication book in public might make Park look different from the other 
kids. Two, Chen was not sure how they would fi nd time to implement AAC 
throughout their busy schedule that included one older and one younger son, 
both of whom had after school activities several days each week. Three, Chen 
was not sure how to get Park to use his communication book spontaneously. 
However, she and Ben did want Park to learn to communicate more at home, 
particularly during meals, related to chores he was expected to do, to make 
choices during free time, and to make his needs known more appropriately. 

 Alexa also asked Chen and Ben if there were particular times of day or 
activities during which Park seemed to get frustrated and communication 
broke down. Park’s parents were both involved in all aspects of parenting their 
children. Chen was an ER doctor and on days when she was working the early 
morning shift, Ben got Park ready for school. They noted that they often had 
diffi culties getting Park to dress in weather-appropriate clothing, particularly 
in the winter. Park would dress himself in shorts, even when the temperature 
was close to freezing, and run away from Ben or Chen when they tried to offer 
him warmer clothes. Chen thought the issue was related to routine—Park did 
not understand that when the weather changed, it meant that he needed to 
wear long sleeves and pants—and because he found certain textures of cloth-
ing to be constraining and uncomfortable. 

 Because of the varied contexts in which Chen and Ben felt Park’s commu-
nication needs should be addressed, Alexa suggested a multimodal approach. 
Park had a tablet computer and Chen had already downloaded an AAC app on 
it. For example, Alexa suggested that they use that when they were out in the 
community and needed a fl exible means of fi nding necessary vocabulary on 
the spot. Related to dressing in the morning, she suggested teaching Park to say 
no by shaking his head when offered something he did not want, such as an 
item of clothing or food, and using a clothing choice board to be kept near his 
closet. The board would include picture-based instructions for winter-appro-
priate and summer-appropriate clothing along with the universal NO symbol to 
attach over the wrong clothes for the season. There would be a separate choice 
board for winter clothing and one for summer clothing and each board would 
have photos of options for tops and bottoms so Park could select what he 
wanted to wear. Chen and Ben were on board with these ideas (Fig.  6.1 ).     

(continued)
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      Instruction and Coaching in the Intervention 

 Peer- and parent-mediated strategies for individuals with ASD often entail provid-
ing typically developing peers and family members with instructions and practice in 
implementing interventions with their classmates with ASD (Ganz et al.  2013 ; 
Goldstein et al.  2007 ; Simpson et al.  2012 ). Interventions that include natural com-
munication partners may include any evidence-based intervention with the addition 
of training for laypersons. Teaching explicit strategies to encourage communication 
may be particularly useful in promoting AAC use between peers and people with 
ASD and CCN (Goldstein et al.  2007 ). The interventions implemented with the 
peers or parents will vary depending on their ages and abilities. That is, young peers 
or siblings, such as those in preschool or early elementary grades (Ganz and Flores 
 2008 ), would be expected to implement simple, perhaps single-step, interventions, 
while adult parents and family members and adolescent peers could be expected to 
implement slightly more complex interventions, such as those involving many steps 
or more complex directions (Ganz et al.  2012 ). Self-monitoring strategies, such as 
checklists and token boards, may be used to increase independent implementation 
and reduce the need for teacher or practitioner prompting (Sainato et al.  1992 ). The 
specifi c teaching objectives and interventions implemented will depend on the 
needs of the target individual. Specifi c techniques are recommended in Chap.   5    . 

 When peers or parents are introduced to strategies to increase interactions, practitio-
ners should consider the following concepts (Goldstein et al.  2007 ). One, peers may be 
introduced to the particular strategies by name and told what they are expected to do. 
Two, interventionists can give them opportunities to role-play to practice implement-
ing newly taught mediation skills, in this case, AAC-based interactions (Beck and 
Fritz-Verticchio  2003 ). The parent or peer should be provided with corrective feedback 
along with positive reinforcement for correct implementation. Three, because com-
munication skills are typically an area of concern with people with ASD, particularly 
those with CCN, peers and parents may be taught to prompt and respond to communi-
cative behaviors and to provide other supports (Goldstein et al.  2007 ). This may include 

  Fig. 6.1    Example of clothing choice boards       

(continued)
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teaching expansions strategies, such as those recommended in Chap.   5    , and specifi c 
social interaction objectives, such as making and responding to eye contact (Carter and 
Maxwell  1998 ; Goldstein and Wickstrom  1986 ; Light et al.  1992 ), initiating and 
responding to joint attention bids (Light et al.  1992 ), modeling and prompting AAC 
use (Johnston et al.  2003 ), asking questions of their peers (Carter and Maxwell  1998 ; 
Goldstein and Wickstrom  1986 ), providing wait time and allowing for slower interac-
tion (Grether and Sickman  2008 ), joining into the person’s preferred activities and 
play, focusing on responsiveness to the person with CCN instead of giving directions 
(Light et al.  1992 ,  1999 ), asking for clarifi cation or more information to repair com-
munication breakdowns (Grether and Sickman  2008 ), and commenting on the specifi c 
activities and items with which the person with ASD is engaging (Goldstein et al. 
 1992 ; Goldstein and Wickstrom  1986 ). 

 The following are additional guidelines for increasing the integration of students 
with CCN in inclusive classrooms. One, plan and initiate cooperative group activi-
ties in which all students have a role, establish familiar communication routines that 
require turn-taking around familiar topics (e.g., board games) (Ratcliff and Cress 
 1999 ). Two, ensure that concrete objects are available to support conversational 
turns related to present activities or conversations (e.g., personal photo albums) 
(Ratcliff and Cress  1999 ). Three, encourage classroom dynamics that increase inter-
actions between small groups of students (Ratcliff and Cress  1999 ).    

 Scenario 

 Once the communication boards were in place around their home and the 
communication app was programmed to include critical vocabulary, Alexa 
worked with Chen and Ben to assist them in implementing the new tech-
niques. For example, to implement the wardrobe choice board, Alexa came 
one morning and demonstrated for Chen and Ben how to use it to communi-
cate with Park about his choices. She also brought a checklist listing the steps 
of using it. It included the following steps:

    1.    Point to the correct weather icon and tell Park, “It’s summer/winter. 
We have to wear short/long sleeves and shorts/pants”   

   2.    Point to the list of choices of clean tops and tell Park, “Pick one.”

    2a.    If Park does not make a choice, take his hand and lead it to the options 
and help him pick one.   

   2b.    If Park does not make a choice after a physical prompt, take a photo of an 
item off the chart and ask if he would like that item. If he communicates 
that he does not want it, model and head shake for “no” and physically 
prompt him to shake his head. If he takes the picture or otherwise com-
municates that he wants it, model and physically prompt a “yes” nod.       

   3.    Show Park where that shirt is and help him take it off the hanger.   

(continued)
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    Research 

 There is a paucity of research involving peer-mediated interventions for people with 
IDD and CCN that involve implementation of AAC; among the research in this 
area, there is a particular dearth of research involving studies that intervene with 
both the individual with CCN and peers (   Fisher and Shogren  2012 ). Below are sum-
maries of some of the research on peer-mediated interventions for people with ASD, 
peer- and parent-mediated AAC interventions for people with ASD, and peer- and 
parent-mediated AAC interventions for people with other disabilities. 

    Peer-Mediated Interventions for ASD 

 Peer-mediated interventions to teach socio-communicative skills to individuals with 
ASD have become accepted and have seen an uptick of support in the research litera-
ture (Ganz and Flores  2010a ,  b ; Owen-DeSchryver et al.  2008 ; Simpson et al.  2012 ). 
Research demonstrating the usefulness of peer-mediated interventions for young 
children with ASD was fi rst reported in the literature in the 1970s (Strain  1977 ; 
Strain et al.  1977 ,  1979 ). Studies involving peer-mediated strategies in naturalistic 
contexts have been well studied, particularly for young children with ASD and in 
comparison to other types of social skill instruction (Matson et al.  2007 ; Simpson 
et al.  2012 ). This assertion is supported by the  National Standards Project  (National 
Autism Center  2009 ), which categorized peer training as an established treatment. 

 To date, peer-mediated interventions have signifi cant support across a number 
of studies. Unfortunately, much of this research has been limited to implementa-
tion with children aged 10 years and younger. For example, recently, Strain and 
Bovey ( 2011 ) reported the results of a randomized controlled trial investigating the 
LEAP preschool program, which incorporates peer mediation and naturalistic 
instruction, fi nding that LEAP participants had better outcomes in severity of 
autism characteristics, cognitive measures, and language when compared to their 
peers. One recent study evaluated a peer-mediated visual script intervention with a 
middle school student and two peers (Ganz et al.  2012 ). Further, peer-mediated 
research with people with ASD has investigated limited outcome measures, 

   4.    After Park puts on the top, repeat the procedure for the bottoms.   
   5.    If Park tries to choose the wrong season’s clothing, point to the no symbol 

covering the incorrect season and remind Park, “No shorts/pants today.”     

 She read aloud from the checklist as she went through each step. The fol-
lowing day, Alexa came and asked Ben to implement the steps with her feed-
back and support. Then, she came the following week to check in. 

(continued)

6 AAC Intervention Mediated by Natural Communication Partners



85

primarily including play skills (Ganz and Flores  2008 ; Goldstein et al.  1992 ), 
 verbal communication (Ganz and Flores  2008 ; Thiemann and Goldstein  2004 ), 
social initiations (Owen- DeSchryver et al.  2008 ), and sharing (Sawyer et al.  2005 ). 
The following interventions or strategies have been taught to or used with peers to 
increase interaction with their classmates with ASD: models and role playing 
(Goldstein et al.  1992 ), prompts for peers to interact (Sawyer et al.  2005 ), positive 
reinforcement (Sawyer et al.  2005 ), visual scripts (Ganz and Flores  2008 ; Ganz 
et al.  2012 ; Thiemann and Goldstein  2004 ), and other visual supports (Ganz and 
Flores  2008 ; Goldstein et al.  1992 ).  

    Peer- and Parent-Mediated AAC Interventions for ASD 

 This review of the literature includes studies in which parents, caregivers, or peers 
served as interventionists in some way. That is, studies were excluded if educators 
or researchers taught the participants to use AAC or data were merely collected with 
parents or peers, but studies in which parents or peers were instructed to use prompts 
or other strategies to encourage AAC use in the person with ASD were included. 
Further, studies that involved implementation of parent- or peer-mediated AAC 
interventions that did not provide measures of child outcomes and/or treatment 
integrity (i.e., correct implementation of the intervention), such as those measuring 
parent perceptions of treatment (Romski et al.  2011 ; Smith et al.  2011 ), are not 
included in this review. Table  6.1  provides summaries of studies that investigated 
the use of parent- or peer-mediated AAC interventions for people with ASD.

   We were able to locate some articles that involved implementation of AAC with 
natural communication partners. Similarly to the broader base of literature on 
peer- mediated interventions for people with ASD, the studies were primarily 
implemented with children aged 12 years (Sigafoos et al.  2004 ) and younger, par-
ticularly preschoolers (Nelson et al.  2007 ; Trembath et al.  2009 ). Although 
research is needed with older individuals, it is promising that even young children 
can successfully support communication of their peers with ASD (Trembath et al. 
 2009 ). As might be expected, the AAC-based peer- and parent-mediated interven-
tions primarily involved outcomes relating to communication (Park et al.  2011 ; 
Trottier et al.  2011 ); however, some also reported increases in social engagement 
(Garrison-Harrell et al.  1997 ; Thunberg et al.  2009b ) and play skills (Nelson et al. 
 2007 ). A number of strategies have been implemented to encourage parent and 
peer mediation of AAC use. Most studies have used some combination of behav-
ioral strategies (see Chap.   5    ), such as modeling (Nelson et al.  2007 ), prompts (Ben 
Chaabane et al.  2009 ; Nunes and Hanline  2007 ; Sigafoos et al.  2004 ), and positive 
reinforcement (Park et al.  2011 ), and many involved implementation in natural 
contexts (Thunberg et al.  2009a ,  b ; Trembath et al.  2009 ). Interventions research 
included approximately equal numbers of studies involving peers (Garrison-
Harrell et al.  1997 ; Trottier et al.  2011 ) and parents (Nunes and Hanline  2007 ; 
Thunberg et al.  2009a ,  b ). In some cases, parents reportedly had high rates of treat-
ment integrity (Ben Chaabane et al.  2009 ).  
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    Peer- and Parent-Mediated AAC Interventions for Anyone 
with Disabilities 

 Some research also exists involving implementation of AAC with natural 
 communication partners of individuals with disabilities other than ASD; these 
included a variety of disabilities, such as cerebral palsy (Carter and Maxwell  1998 ) 
and Down syndrome (Kent-Walsh et al.  2010 ). These studies were implemented with 
a wide range of age groups, including one with an adult and her mother (Cheslock 
et al.  2008 ). The interventions primarily involved outcomes relating to communica-
tion (Binger et al.  2008 ; Cheslock et al.  2008 ); although some reported improvements 
in social engagement (Adamson et al.  2010 ; Carter and Maxwell  1998 ). The strate-
gies involved behavioral strategies (Chung and Carter  2013 ; Hunt et al.  1991 ) and 
implementation in natural contexts (Kent-Walsh et al.  2010 ; Lilienfeld and Alant 
 2005 ); a couple of studies involved storybook reading (Binger et al.  2008 ). 
Interventions included parents (Adamson et al.  2010 ; Kent-Walsh et al.  2010 ) more 
often than peers (Chung and Carter  2013 ; Lilienfeld and Alant  2005 ) (Table  6.2 ).

        Conclusions 

 As noted above, family members and peers are the natural communication partners 
most often encountered by people with ASD and CNN; thus, it is imperative for them 
to be involved in interactions via AAC (Ben Chaabane et al.  2009 ). Because social 
defi cits are a core characteristic in ASD, and these individuals may not frequently initi-
ate interactions, targeted interventions are needed, particularly those that include natu-
ral communicative partners as implementers (Ganz et al.  2013 ; Light  1997 ). In addition 
to the above information and that in the previous chapter, the text box provides parents 
and practitioners with some resources that may be useful in providing instructions and 
training for implementation of AAC with natural communication partners.      

 Text Box: Resources for Parents and Practitioners 

 AAC at Penn State:   aac.psu.edu     
 AIM: Autism Internet Modules:   www.autisminternetmodules.org    

   Applied behavior analysis—an overview  
  Incidental teaching  
  Naturalistic intervention  
  Naturalistic language strategies  
  Prompting  
  Reinforcement  
  Speech-generating devices (SGD)  
  Time delay    

 National Autism Center:   www.nationalautismcenter.org     
 National Professional Development Center on ASD:   autismpdc.fpg.unc.edu     

6 AAC Intervention Mediated by Natural Communication Partners

http://aac.psu.edu/
http://www.autisminternetmodules.org/
http://www.nationalautismcenter.org/
http://autismpdc.fpg.unc.edu/
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     What Is Functional Communication Training 

 As noted in Chap.   1    , people with ASD and CCN frequently engage in challenging 
behavior, and providing AAC may reduce the need for these behaviors (Ganz et al. 
 2009 ; Sigafoos et al.  2008 ). Functional communication training (FCT) is an 
approach to addressing challenging behaviors that involves determining why the 
behavior is occurring (i.e., what function does the behavior serve) and teaching the 
individual a more acceptable mode of communicating to get his or her desired rein-
forcement than via the challenging behavior (Durand and Merges  2001 ). FCT is 
based on the idea that challenging behavior serves communicative purposes (Durand 
 1990 ). Although FCT does often involve AAC as the communication mode taught, 
it cannot be accurately described as an AAC system, because FCT is implemented 
to address challenging behaviors only (Durand and Merges  2001 ). That is, the 
research on FCT typically does not involve implementation of a comprehensive 
communication system, although some participants may already use aided AAC 
(Durand and Merges  2001 ). There are two key steps to implementing FCT. First, the 
interventionist conducts a functional behavior assessment (FBA) (Mancil  2006 ). 
Second, once the interventionist develops a hypothesis regarding the function of the 
behavior, or in some cases multiple functions of the behavior, he or she implements 
FCT. Details of each are provided below.  

    Chapter 7   
 Functional Communication Training 
with Aided AAC 

                Jennifer B. Ganz   and   Ee Rea   Hong        

 Scenario 

 Noah’s special education teacher, Ms. Han, was concerned due to the frequency 
in which he engaged in high pitched shrieking. Although he was capable of 
independently participating in center activities in his kindergarten homeroom, 

(continued)
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    Functional Behavior Assessment 

 An FBA includes a variety of direct and indirect observation tools that assist the 
practitioner in determining why the client is engaging in challenging behavior. 
These tools include interviewing the individual and caregivers, observing chal-
lenging behaviors using behavioral tools, using indirect tools such as behavioral 
checklists, and conducting experimental functional analyses (FAs) (Mancil 
 2006 ). Each of these components is discussed below, with particular attention to 
FAs. There have been a number of indirect (i.e., not direct observations) behav-
ioral checklists developed over the last few decades that aim to determine the 
functions of challenging behavior. One, the  Questions About Behavioral 
Function  (QABF) (Matson et al.  1999 ; Matson and Vollmer  1995 ) has recently 
received attention in the literature as having high convergent validity with exper-
imental FAs and with other behavioral checklists (Freeman et al.  2007 ; 
Paclawskyj et al.  2001 ). That is, the QABF has been found to result in a determi-
nation of a function of the behavior that closely matches other FBA checklists 
and the results of experimental FAs, including when evaluating challenging 
behaviors (Watkins and Rapp  2013 ) and stereotypic behaviors (Wilke et al. 
 2012 ; Zaja et al.  2011 ), and including with individuals with ASD. Further, the 
QABF has been found to have good test–retest reliability (Shogren and Rojahn 
 2003 ) and fair inter-rater reliability (Nicholson et al.  2006 ; Paclawskyj et al. 
 2000 ; Smith et al.  2012 ). In other words, when repeated over time, the QABF 
tends to have similar results each time, and different raters (e.g., teacher and 
educational assistant), including those with little behavioral training, have fair 
rates of agreement on their assessments of the client. The QABF also has appro-
priate internal consistency (Freeman et al.  2007 ; Paclawskyj et al.  2000 ; Shogren 
and Rojahn  2003 ), meaning that the subscale questions are strongly related. 
These indicators are among those that are considered to be critical when deter-
mining the usefulness of a chosen assessment.  

his kindergarten teacher, Mr. Kennard, noted that the shrieking was keeping 
him from fi tting in with his classmates and, as a result, Mr. Kennard asked that 
Noah spend less time in his class, particularly during centers. Ms. Han asked if 
he would give her a week to observe and assess the situation before making any 
decisions, to which Mr. Kennard agreed. 

(continued)
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 An experimental FA typically involves highly controlled testing a number of hypoth-
eses regarding the possible function of a challenging behavior (Carr and Durand  1985 ). 
This often includes conditions to evaluate the role of preferred items, attention, desire 
for escape from aversive activities or items, and self-stimulation (e.g., stereotypy, repet-
itive motions thought to provide the individual with desired sensory stimulation) 
(Matson et al.  1999 ). Conditions that occur before or after the behavior are manipulated 
and data are collected in each condition to determine what triggers the highest instances 
of the challenging behavior (Wacker et al.  2013 ). These conditions are often repeated 
several times to confi rm the hypothesis that one or more of the conditions trigger the 
behavior, or what are the primary functions of that particular challenging behavior. In 
some instances, FAs are sometimes conducted in less structured contexts, such as 
within natural environments (Mancil and Boman  2010 ). For more information on how 
to conduct FAs, readers are advised to seek training in behavior analysis. Such training, 
specifi cally related to conducting FAs, may be provided in workshops, online trainings, 
or as part of university degree or certifi cation programs. Experimental FAs are not typi-
cally performed by lay people or professionals who do not have behavioral training. 

 Often, though not always, FCT interventions include only the experimental FA 
component of the FBA. In a few cases, FCT has been implemented with other compo-
nents of FBA and excluding an FA. When determining whether to conduct an experi-
mental FA or use a checklist, there are several factors to consider. One, FAs are time 
consuming (Paclawskyj et al.  2000 ). Depending on the number of contexts evaluated, 
FAs may take up to several hours to complete. The QABF checklist, however, takes 
approximately 20 m to administer, allowing clinicians to save time and resources for 
conducting experimental FAs only in extreme cases (Paclawskyj et al.  2000 ; Wilke 
et al.  2012 ). Two, FAs are best conducted by individuals with advanced training 
(Paclawskyj et al.  2000 ). Thus, teachers and other educational professional in most set-
tings may not be equipped to conduct FAs, while a checklist may be more manageable. 
Three, checklists may be better at evaluating behavioral functions for behaviors that 
occur at low frequencies, thus are less detectable in experimental FAs that refl ect only 
a short period of time and limited conditions (Paclawskyj et al.  2001 ), although low 
frequency behaviors may indeed be severe and harmful. Because of these reasons, it 
may be feasible in most cases to complete a QABF fi rst and continue to an experimen-
tal FA only if the QABF is inconclusive or in particularly severe cases, in which case, 
a consultant with extensive behavioral knowledge and experience may be called in.    

 Scenario 

 On Friday, Ms. Han asked Mr. Kennard and the class educational aide to 
 complete a checklist and asked him to describe the behavior thoroughly and 
when they thought it occurred. The results of the QABF indicated that both 
“escape” from aversive attention and “tangible,” or desire for preferred 
objects, were likely functions of Noah’s shrieking. Specifi cally, the teacher 
and aide indicated that the shrieking seemed to occur most often when he was 
engaged in his favorite activities and another child came close, talked to him, 
or touched or took some of the materials with which he was working. 
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 Scenario 

 On Monday, Ms. Han watched as center time began and took narrative notes. 
Using a visual choice board, Noah selected painting as his activity. He will-
ingly walked over to an easel and the class educational aide helped him put on 
a smock, choose paint colors, and set up a sheet of paper and brushes. Noah 
quietly waited. When it was set up, he began painting while humming quietly. 
About 5 min after he began painting, another boy, Hunter, walked over to the 
easel, stood within a few inches of Noah and touched Noah’s paper saying, “I 
like the green part.” At the moment Hunter touched his paper, Noah started 
making an ear-piercing screech and Hunter immediately walked away, after 
which Noah went back to humming and painting. After observing and noting 
four other similar circumstances when Noah was painting, coloring with 
markers, and looking at books, Ms. Han decided to conduct an FA. 

 Although Ms. Han thought that Noah was shrieking to avoid attention, it was 
not clear to her if it was only due to attention from peers or if Noah was trying 
to maintain access to his preferred materials and thought that if other children 
touched the materials, they might take them away. In the interview, Mr. Kennard 
had noted that Noah had three brothers and a sister and that his mother had said 
he also shrieked when one of his siblings took one of the toys with which he 
was playing. So, Ms. Han decided to conduct an FA to test four conditions. 
Each condition was conducted for 5 min during recess, so the other children 
would not be in the room, lessening the chance for Noah to be ostracized by the 
high occurrences of challenging behavior often seen during FAs. Noah was in 
the classroom for each condition, engaged in painting or coloring with markers. 
Data were collected during each 10-s interval; Ms. Han marked “+” or “−” to 
indicate whether or not the shrieking had occurred during that 10-s interval. 

 The fi rst condition was an “Alone” condition, during which Noah was 
alone in the room, while Ms. Han observed from just outside the door, where 
she could see and hear Noah, but Noah did not see her. The second condition 
was an “Escape Attention” condition; approximately every 30 s, Ms. Han 
walked over to Noah and stood within 6 in. of him and commented on his 
artwork. Contingent upon Noah shrieking, Ms. Han would stop talking and 
move about 10 ft away until 30 s had passed. The third condition, “Access 
Tangibles,” was evaluated by Ms. Han walking to Noah every 30 s and taking 
one of the markers or paint brushes. Contingent upon shrieking, she would 
place the item back on the table or easel. The fi nal condition, “Escape, plus 
Access,” involved a combination of the second and third conditions, during 
which Ms. Han both talked to Noah and picked up one of his items. The data 
in Fig.  7.1  illustrate Ms. Han’s fi ndings.

   These data indicate that, although the behavior was about equally as fre-
quent in the Access Tangibles and the Escape, plus Access conditions, because 
it did not occur during the Escape Attention condition, it was likely that the 
behavior most often occurred due to other children touching his items. 

(continued)
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    Functional Communication Training 

 FCT involves implementation of instruction in the new communication mode to 
replace a challenging behavior (Durand and Merges  2001 ). Recommended steps 
and components in implementation of FCT are described below. 

  Step 1 :  Selecting a communication mode . Following the FBA, once a hypothesis 
regarding the function, or multiple functions, of the challenging behavior is obtained, 
an alternative, more prosocial, communication behavior is selected for intervention. 
FCT can be used with any communication mode, including verbalizations, sign 
language, and aided AAC (Mancil  2006 ). Chapter   3     provides information regarding 
assessments for use in determining whether or not AAC is a reasonable choice for a 
particular client and detailed information regarding selecting an appropriate AAC 
mode. Schieltz et al. ( 2011 ) suggested that incorporating the use of aided AAC into 
FCT interventions may decrease the response effort required. That is, even if chil-
dren have some ability to speak, destructive or disruptive behavior may require 
less effort than speaking, which may not be true for aided AAC devices that may 
require simple, quick motor movements to activate, thus quickly accessing rein-
forcement. Further, the concrete and visual qualities of the device may serve as a 
signaled reinforcer, or a sign that reinforcers are available (Schieltz et al.  2011 ). 
Harding and colleagues ( 2009 ) have noted that the use of concrete visual sup-
ports, such as those provided by AAC, may be helpful, even with individuals with 
ASD who have some speech. 

 Durand and Merges ( 2001 ) provided four areas of consideration when selecting 
a communication mode when implementing FCT. First, implementers should con-
sider “response match” (Durand and Merges  2001 ). That is, the new communication 
behavior should fulfi ll the same function as that identifi ed through the FBA. 

  Fig. 7.1    Noah’s functional analysis       

(continued)
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For example, if the person pushes work off of her desk to avoid tasks that are too 
frustrating, the new communication skill should provide a more effective means to 
communicate that the task should stop. Although the implementers may feel that 
this is teaching the person a means to avoid doing work, once the challenging behav-
ior is under control, one could implement a means of offering reinforcement for 
completing tasks and build up tolerance for such tasks slowly, rather than continu-
ing to make little progress having the person complete her work. 

 Second, implementers should consider “response mastery” (Durand and Merges 
 2001 ). Several factors infl uence how well the target individual will master the new 
communicative skill. One factor is how successful the communicative behavior is in 
gaining the desired response from others. That is, if the person is taught to use her 
SGD to state, “no thank you” when presented with a diffi cult task, but the classroom 
staff continue to insist she work on the task immediately, that individual will not be 
receiving reinforcement for using the new behavior and will be unlikely to master it. 
Another factor is the effi ciency of the new communicative behavior (Durand and 
Merges  2001 ). In other words, does the new behavior require manageable physical 
effort and does it result in suffi cient access to reinforcement? If the individual has 
diffi culty talking and the new behavior requires a four-word spoken phrase, he or 
she is unlikely to master that communicative behavior. If the new behavior is ini-
tially rewarded every time it is used, it is more likely to be mastered than if it is 
infrequently rewarded. Another factor in mastery of the skill is its social acceptabil-
ity (Durand and Merges  2001 ). That is, if the communicative intent or mode is unac-
ceptable to the stakeholders in the person’s environment, they are unlikely to 
reinforce the behavior; thus, their interests and considerations should be paramount. 
Chapter   4     provides information regarding collaborating with and garnering input 
from interdisciplinary stakeholders. Finally, implementers should consider how rec-
ognizable the communicative behavior is to those who will likely respond to the 
person (Durand and Merges  2001 ). For example, if the person can speak, but much 
of his speech is unrecognizable, the communicative attempts are likely to lead to 
frustration on the part of the person with CCN and the communicative partners. 
Thus, an AAC mode may be more appropriate, particularly when addressing chal-
lenging behaviors, if it results in a clear, consistent communication. 

 Third, the implementers should address “response milieu” (Durand and Merges 
 2001 ). Environments that allow the individual to have choices regarding his or her 
daily activities are likely to promote learning of and use of new communication 
skills. For example, providing opportunities to select which task to do fi rst, what 
foods to eat, and what recreational activities to engage in will encourage the person 
to have control and use his or her communication skills (Durand and Merges  2001 ). 
Further, Durand and Merges recommend signifi cant collaboration between general 
education teachers, special education teachers, family members, and other key 
stakeholders when implementing FCT; such collaborative approaches are discussed 
in Chap.   4    . Further information related to teaching for generalization of skills across 
contexts is addressed below. The fourth area that Durand and Merges recommend 
that implementers consider is the consequence for the person engaging in challeng-
ing behaviors, which is discussed further below, related to extinction. 
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  Step 2 :  Teaching the client to use the new communication mode . The next step in 
implementation of FCT is teaching the replacement communicative behavior to the 
individual with ASD. A variety of instructional strategies may be used to teach the 
new communicative behavior to replace prior challenging behaviors. This may involve 
some discrete trial instruction, but naturalistic strategies that involve use of communi-
cation in the actual settings and contexts in which the skills are needed are recom-
mended (Durand and Merges  2001 ). Further, the implementer should have some 
knowledge and skill in selecting and implementing language instruction. Chapters   5     
and   6     provide detailed recommendations and resources for teaching communication 
skills to individuals with ASD who have CCN within naturalistic contexts. 

  Step 3 :  Reinforcement contingent upon the desired communicative behavior . A key 
component to the success of FCT is providing reinforcement contingent upon the 
individual exhibiting the targeted communication behavior (Snell et al.  2006 ), 
which teaches the person that the new prosocial mode is a more effective means of 
gaining access to reinforcement than the prior method. Although parents and educa-
tors may be uncomfortable rewarding some communication behaviors, such as 
work avoidance, in order to decrease the challenging behavior, the individual should 
fi rst be taught the appropriate communicative replacement behavior (Mancil  2006 ). 
To ensure that behavior is mastered, it must be reinforced at a high rate initially. 
Later, a delay may be introduced. For example, the person may later be told that he 
or she must fi rst do a very small amount of work before receiving a break, which 
would then slowly be increased once the communicative behavior was demonstrated 
to have been maintained over the fading of immediate reinforcement. 

  Component A :  Extinction of challenging behaviors . Extinction of the challenging 
behavior that previously was reinforced is typically implemented at the same time 
as FCT (   Falcomata and Wacker  2013 ; Harding et al.  2009 ). That is, challenging 
behaviors are no longer reinforced or rewarded with attention, access to preferred 
items, or escape from aversive activities. However, in some cases, extinction was 
not a component of intervention, but the FCT intervention was still successful 
(O’Neill and Sweetland-Baker  2001 ). One key to successful implementation of 
FCT is that the newly learned communicative behavior becomes more effective in 
allowing the person with CCN to access reinforcement (Durand and Merges  2001 ). 
Thus, when the new skill is rewarded while the challenging behavior is ignored, the 
new skill is more likely to be maintained. However, in the event that the challenging 
behavior is dangerous to the individual or others or results in severe property dam-
age, people must be protected from harm; thus, extinction implementation must be 
decided on a case-by-case basis (Durand and Merges  2001 ). 

  Component B :  Teaching for generalization . FCT instruction should be implemented 
with systematic instruction taking place to ensure generalization (Falcomata and 
Wacker  2013 ). Generalization of learning of new skills means that skills learned in 
one context, with one instructor, in one setting, and with one set of materials are also 
able to be performed in other contexts, with other people, in other settings, and with 
other materials (Mancil and Boman  2010 ). Generalization is of particular concern 
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when working with individuals with ASD as they often demonstrate stimulus over-
selectivity; that is, they often focus on single or few aspects of stimuli present when 
learning, thus acquire new skills only in the particular contexts in which they are 
taught and only with a particular person or in a particular setting without understand-
ing that the same skills may be performed in other contexts (Mancil  2006 ). Instructors 
should plan for systematically addressing generalization across contexts, items, 
people, vocabulary, and communicative functions (Falcomata and Wacker  2013 ). 

 To promote generalization, instruction should be provided via a variety of con-
texts (Stokes and Osnes  1989 ). That is, instruction in the new communication 
behavior should explicitly be taught with a number of instructors, with a number of 
materials, in a number of settings, and in a number of tasks or contexts. Moreover, 
all natural settings in which the target communication skills will be used should be 
identifi ed for intervention (Mancil and Boman  2010 ). People with ASD typically do 
not spontaneously generalize skills across contexts; thus, interventionists must con-
sider all the potential settings and contexts in which the new skill may be used. For 
example, if a person with CCN is being taught to respond to a question asking him 
to choose among several food items, interventionists should consider all contexts in 
which choices may be offered, such as at restaurants, during free time at home, and 
when choosing what to wear for the day. In such a case, the interventionist should 
target all of the possible contexts necessary and vocabulary needed in each case. 

 All people who may be communicative partners, including family members and 
peers, should be included in intervention (Mancil and Boman  2010 ). This is critical 
to ensure that people with ASD and CCN do not limit their AAC use to the person 
who provided them with initial instruction only. Further, the interventionist should 
explain to each communicative partner the nature of the communication and what 
the expected response is. For instance, it should be explained to the paraprofessional 
that in the initial instructional phase, a student should be reinforced with play items 
every time they are asked for, with the understanding that, once the behavior is mas-
tered, the student will be taught to wait or complete work before receiving the 
reward (Mancil and Boman  2010 ). 

 FCT instruction should, as any instruction with an eye toward generalization 
should, incorporate “recruitment of natural reinforcers” (Stokes and Osnes  1989 ). 
That is, instructors should teach new communication modes that are likely to be 
reinforced in natural contexts. For example, if a child who throws the computer 
keyboard on the fl oor when it is not turned on when he goes to play a game is taught 
to ask for help by selecting an icon that says “I need help!” This behavior would 
likely result in someone helping him gain access to the game. Teaching behaviors 
that are likely to be reinforced by people other than those who provided the initial 
instruction and for a variety of contexts (e.g., when the microwave is not working 
properly, when the smartphone’s battery has run down) increases the likelihood that 
if the client engages in these behaviors elsewhere, he or she will likely also be rein-
forced in those contexts. Thus, the client would be motivated to continue to use that 
behavior. In many cases, it may be benefi cial to provide instruction to others who 
will interact with the client so they also reinforce the new communicative behaviors 
(Falcomata and Wacker  2013 ).   
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    Research on FCT 

 Although the research supporting FCT is wide (Falcomata and Wacker  2013 ; Kurtz 
et al.  2011 ; Mirenda  1997 ; Mancil  2006 ), because this book focuses on ASD, the 
FCT research that is summarized below focuses only on people with ASD. The fi rst 
table covers research involving FCT research with people with ASD who could talk 
or used unaided AAC (see Table  7.1 ) while the second table includes only studies 
with people with ASD and CCN who used some form of aided AAC within the 
studies (see Table  7.2 ).

 Scenario 

 Because Noah’s shrieking appeared to serve as a protest against others touch-
ing his project materials, Ms. Han and Mr. Kennard decided to implement an 
FCT intervention. Noah already used a tablet computer AAC app to request 
food at snack and lunch time, math manipulatives during math small group 
instruction, and materials at center time. The app was programed with matri-
ces of 6–8 icons for each activity and each icon, when selected, would emit a 
short phrase, such as “marker please.” The teachers or aide would select the 
correct page at the beginning of each activity. Because Noah was already able 
to use his app consistently and independently for some activities, the teachers 
incorporated a new icon on the page for each center activity (i.e., painting 
center, coloring center, and book center) that produced the phrase, “don’t 
touch” when selected. 

 Initially, the teachers taught Noah to use the new icon with them when the 
classroom was otherwise empty. They extinguished the shrieking by ignoring 
it. At the same time, they taught him to use the new icon by letting him get 
started with one of the center activities, moving close while reaching toward 
the items he was using, and immediately modeling by touching the icon, say-
ing, “don’t touch,” and backing away. When he did not begin using the icon 
with a model alone, the teachers went through the same sequence but replaced 
the model with a physical prompt to help him touch the new icon. They were 
quickly able to fade the prompt. When Noah consistently and independently 
used the icon and ceased shrieking, they introduced two classmates when the 
classroom was otherwise empty. The teachers stood nearby and quickly 
prompted Noah if he began to shriek when the other children got close. 
Eventually, Noah was able to use the icon independently during regular center 
time, with little shrieking. Later, the teachers worked with Noah’s family to 
ensure he was using the same symbol at home, though it was on a choice 
board in the living room where he played video games, to communicate to his 
big brother to let him play his game alone. 

Research on FCT
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       FCT Research with People with ASD 

 Most of the research supporting the use of FCT with people with autism has included 
young participants (Mancil  2006 ). In particular, preschool aged children with ASD 
have been frequently included as participants in FCT studies (Falcomata et al.  2013b ; 
Gibson et al.  2010 ). In a small number of studies, older children or adults with ASD 
were studied (Lalli et al.  1995 ). FCT has been implemented with individuals with a 
wide range of language and cognitive functioning (Mancil  2006 ). That is, it has been 
used with people with CCN (Falcomata et al.  2013b ) as well as people with age-
appropriate speech skills and those with some functional speech (Braithwaite and 
Richdale  2000 ; Falcomata et al.  2012a ), although more often has been implemented 
with children and youth with communication defi cits. Further, participants for whom 
FCT has been successful have included those with ASD and ID (Braithwaite and 
Richdale  2000 ; Lalli et al.  1995 ). In some cases, FCT has been successfully imple-
mented with individuals with ASD to treat multiple communicative functions, such 
as attention-seeking and tangible reinforcement (Falcomata et al.  2012b ,  2013a ). 

 Most of the FCT interventions have been implemented by researchers rather than 
natural communication partners, such as teachers, and have often been implemented 
in separate or clinical settings (Mancil  2006 ). However, one recent FCT study is of 
particular interest because it involved the use of distance technology and family 
members as implementers. Wacker et al. ( 2013 ) recently conducted a study involv-
ing implementing FCT via telehealth with parents of 17 young children with ASD 
and challenging behaviors as implementers at regional clinics set up for videocon-
ferencing. Behavior consultants provided videoconferencing instructions to parents 
and “family navigators” who assisted the parents, but had no prior behavioral train-
ing. Results were positive and comparable with those of in vivo implementation of 
parent-implemented FCT. Cost analyses indicated signifi cant savings for telehealth- 
provided FCT versus in vivo. 

 Overall, studies involving implementation of FCT with individuals with ASD 
have had positive results. However, a number of these studies have used weak 
research designs (Braithwaite and Richdale  2000 ), had inconclusive evidence 
(Falcomata et al.  2013b ), or procedures involving data collection or prompt fading 
are not clear (Gibson et al.  2010 ), making it diffi cult to confi dently interpret their 
results. Further, generalization was infrequently evaluated in FCT studies with peo-
ple with ASD.  

    FCT Research Involving AAC with People with ASD 

 There is a limited quantity of studies involving the implementation of FCT with 
people with ASD via the use of an aided AAC communication mode. The range of 
individuals in such studies has ranged from preschool (Hines and Simonsen  2008 ; 
Olive et al.  2008 ; Schieltz et al.  2011 ) to elementary-aged individuals (Casey and 
Merical  2006 ; Leon et al.  2013 ; Sigafoos and Meikle  1996 ) and middle and high 
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school children (Fisher et al.  2005 ; O’Neill and Sweetland-Baker  2001 ); few studies 
have investigated the use of AAC to address behavior in adults (Ganz et al.  2012a ,  b ; 
Walker and Snell  2013 ). Studies in this area have included the use of exchange- 
based AAC (Casey and Merical  2006 ; Fisher et al.  2005 ; Leon et al.  2013 ; Martin 
et al.  2005 ), picture point systems (Falcomata et al.  2010 ; Sigafoos and Meikle 
 1996 ), and speech-generating devices (Olive et al.  2008 ; Schieltz et al.  2011 ; Wacker 
et al.  2013 ). In this population, FCT has been successfully used via aided AAC to 
address attention-seeking behaviors (Olive et al.  2008 ), tangible motivated behav-
iors (Sigafoos and Meikle  1996 ), and self-stimulation seeking (Leon et al.  2013 ). 
These interventions have resulted in decreases in stereotypy (Falcomata et al. 
 2010 ), elopement, aggression (Buckley and Newchok  2005 ; Leon et al.  2013 ), and 
self- injury (Schieltz et al.  2011 ). Recently, Walker and Snell ( 2013 ) conducted a 
meta- analysis of the effects of AAC on challenging behavior. They found that there 
were moderate effects on individuals with ASD. Overall, studies involving all diag-
nostic categories that involved FCT had statistically signifi cantly better effects 
related to decreases in challenging behavior than those involving PECS implemen-
tation, although both had moderate effects.   

    Conclusions 

 FCT is implemented to address challenging behaviors, not primarily to provide 
individuals with CCN with a means of functional communication (Durand and 
Merges  2001 ). However, FCT may be incorporated into existing communication 
systems as both a method of addressing behavior and teaching new communication 
skills. While AAC protocols often begin with instruction in requesting objects, the 
FCT literature may provide an impetus to teach other communication functions, 
including asking for help, protesting, and requesting attention. There is limited lit-
erature on the use of FCT for people with ASD who use AAC; clearly more research 
in this area is needed, perhaps linking FCT with comprehensive AAC instruction. It 
may be that incorporating FCT into AAC instruction may provide motivation for 
individuals with ASD to communicate because they are often highly motivated 
when frustrated. Although challenging behavior itself is not a criterion for an ASD 
diagnosis (APA  2013 ), because many people with ASD have signifi cant communi-
cation challenges that may lead to a reliance on challenging behavior to communi-
cate, FCT provides a means to both address challenging behavior and teach socially 
appropriate communication (Durand and Merges  2001 ).     

      References 

  American Psychiatric Association (APA). (2013). Diagnostic and statistical manual (5th ed.). 
Washington, DC: Author.  

        Braithwaite, K. L., & Richdale, A. L. (2000). Functional communication training to replace chal-
lenging behaviors across two behavioral outcomes.  Behavioral Interventions, 15 , 21–36.  

7 Functional Communication Training with Aided AAC



109

     Buckley, S. D., & Newchok, D. K. (2005). Differential impact of response effort within a response 
chain on use of mands in a student with autism. Research in Developmental Disabilities, 26, 
77–85. doi:  10.1016/j.ridd.2004.07.004    .  

    Carr, E. G., & Durand, V. M. (1985). Reducing behavior problems through functional communica-
tion training.  Journal of Applied Behavior Analysis, 18 , 111–126.  

      Casey, S. D., & Merical, C. L. (2006). The use of functional communication training without addi-
tional treatment procedures in an inclusive school setting.  Behavioral Disorders, 32 , 46–54.            

    Durand, V. M. (1990).  Severe behavior problems: A functional communication training approach . 
New York: Guilford.  

                    Durand, V. M., & Merges, E. (2001). Functional communication training: A contemporary behav-
ior analytic intervention for problem behaviors.  Focus on Autism and Other Developmental 
Disabilities, 16 (110–119), 136.  

     Falcomata, T. S., Muething, C. S., Gainey, S., Hoffman, K., & Fragale, C. (2013a). Further evalu-
ations of functional communication training and chained schedules of reinforcement to treat 
multiple functions of challenging behavior.  Behavior Modifi cation, 37 , 723–746. 
doi:  10.1177/0145445513500785    .  

      Falcomata, T. S., Roane, H. S., Feeney, B. J., & Stephenson, K. M. (2010). Assessment and treat-
ment of elopement maintained by access to stereotypy.  Journal of Applied Behavior Analysis, 
43 , 513–517.  

     Falcomata, T. S., Roane, H. S., Muething, C. S., Stephenson, K. M., & Ing, A. D. (2012a). 
Functional communication training and chained schedules of reinforcement to treat challeng-
ing behavior maintained by terminations of activity interruptions.  Behavior Modifi cation, 36 , 
630–649. doi:  10.1177/0145445511433821    .  

        Falcomata, T. S., & Wacker, D. P. (2013). On the use of strategies for programming generalization 
during functional communication training: A review of the literature.  Journal of Developmental 
and Physical Disabilities, 25 , 5–15. doi:  10.1007/s10882-012-9311-3    .  

       Falcomata, T. S., Wacker, D. P., Ringdahl, J. E., Vinquist, K., & Dutt, A. (2013b). An evaluation of 
generalization of mands during functional communication training.  Journal of Applied 
Behavior Analysis, 46 , 444–454. doi:  10.1002/jaba.37    .  

     Falcomata, T., White, P., Muething, C., & Fragale, C. (2012b). A functional communication train-
ing and chained schedule procedure to treat challenging behavior with multiple functions. 
 Journal of Developmental and Physical Disabilities, 24 , 529–538. doi:  10.1007/
s10882-012-9287-z    .  

      Fisher, W. W., Adelinis, J. D., Volkert, V. M., Keeney, K. M., Neidert, P. L., & Hovanetz, A. (2005). 
Assessing preferences for positive and negative reinforcement during treatment of destructive 
behavior with functional communication training. Research in Developmental Disabilities, 26, 
153–168. doi:  10.1016/j.ridd.2004.01.007    .  

     Freeman, K. A., Walker, M., & Kaufman, J. (2007). Psychometric properties of the Questions 
About Behavioral Function Scale in a child sample.  American Journal on Mental Retardation, 
112 , 122–129. doi:  10.1352/0895-8017(2007)112[122:PPOTQA]2.0.CO;2    .  

    Ganz, J. B., Davis, J. L., Lund, E. M., Goodwyn, F. D., & Simpson, R. L. (2012a). Meta-analysis 
of PECS with individuals with ASD: Investigation of targeted versus non-targeted outcomes, 
participant characteristics, and implementation phase.  Research in Developmental Disorders, 
33 , 406–418. doi:  10.1016/j.ridd.2011.09.023    .  

    Ganz, J. B., Earles-Vollrath, T. L., Heath, A. K., Parker, R., Rispoli, M. J., & Duran, J. (2012b). 
A meta-analysis of single case research studies on aided augmentative and alternative com-
munication systems with individuals with autism spectrum disorders.  Journal of Autism and 
Developmental Disorders, 42 , 60–74. doi:  10.1007/s10803-011-1212-2    .  

    Ganz, J. B., Parker, R., & Benson, J. (2009). Impact of the Picture Exchange Communication 
System: Effects on communication and collateral effects on maladaptive behaviors. 
 Augmentative and Alternative Communication, 25 , 250–261. doi:  10.3109/07434610903381111    .  

    Gerhardt, P. F., Weiss, M. J., & Delmolino, L. (2003). Treatment of severe aggression in an 
 adolescent with autism.  The Behavior Analyst Today, 4 , 386–394.  

References

http://dx.doi.org/10.1016/j.ridd.2004.07.004
http://dx.doi.org/10.1007/s10882-009-9158-4
http://dx.doi.org/10.1177/0145445513500785
http://dx.doi.org/10.1177/0145445511433821
http://dx.doi.org/10.1007/s10882-012-9311-3
http://dx.doi.org/10.1002/jaba.37
http://dx.doi.org/10.1007/s10882-012-9287-z
http://dx.doi.org/10.1007/s10882-012-9287-z
http://dx.doi.org/10.1016/j.ridd.2004.01.007
http://dx.doi.org/10.1352/0895-8017(2007)112%5B122:PPOTQA%5D2.0.CO;2
http://dx.doi.org/10.1016/j.ridd.2011.09.023
http://dx.doi.org/10.1007/s10803-011-1212-2
http://dx.doi.org/10.3109/07434610903381111


110

      Gibson, J. L., Pennington, R. C., Stenhoff, D. M., & Hopper, J. S. (2010). Using desktop videocon-
ferencing to deliver interventions to a preschool student with autism.  Topics in Early Childhood 
Special Education, 29 , 214–225.  

     Harding, J. W., Wacker, D. P., Berg, W. K., Winborn-Kemmerer, L., Lee, J. F., & Ibrahimovic, M. 
(2009). Analysis of multiple manding topographies during functional communication training. 
 Education & Treatment of Children, 32 , 21–36.  

     Hines, E., & Simonsen, B. (2008). The effects of picture icons on behavior for a young student 
with autism.  Beyond Behavior, 18 , 9–17.  

    Kurtz, P. F., Boelter, E. W., Jarmolowicz, D. P., Chin, M. D., & Hagopian, L. P. (2011). An analysis 
of functional communication training as an empirically supported treatment for problem 
behavior displayed by individuals with intellectual disabilities.  Research in Developmental 
Disabilities, 32 , 2935–2942. doi:  10.1016/j.ridd.2011.05.009    .  

      Lalli, J. S., Casey, S., & Kates, K. (1995). Reducing escape behavior and increasing task comple-
tion with functional communication training, extinction, and response chaining.  Journal of 
Applied Behavior Analysis, 28 , 261–268.  

       Leon, Y., Lazarchick, W. N., Rooker, G. W., & Deleon, I. G. (2013). Assessment of problem 
behavior evoked by disruption of ritualistic toy arrangements in a child with autism.  Journal of 
Applied Behavior Analysis, 46 , 507–511. doi:  10.1002/jaba.41    .  

            Mancil, G. R. (2006). Functional communication training: A review of the literature related to 
children with autism.  Education & Training in Developmental Disabilities, 41 , 213–224.  

        Mancil, G. R., & Boman, M. (2010). Functional communication training in the classroom: A guide 
for success.  Preventing School Failure, 54 , 238–246.  

     Martin, C. A., Drasgow, E., Halle, J. W., & Brucker, J. M. (2005). Teaching a child with autism and 
severe language delays to reject: Direct and indirect effects of functional communication train-
ing.  Educational Psychology, 25 , 287–304.  

     Matson, J. L., Bamburg, J. W., & Cherry, K. E. (1999). A validity study on the Questions About 
Behavioral Function (QABF) Scale: Predicting treatment success for self-injury, aggression, 
and stereotypies.  Research in Developmental Disabilities, 20 , 163–175. doi:  10.1016/
S0891-4222(98)00039-0    .  

    Matson, J. L., & Vollmer, T. R. (1995).  User’s guide: Questions About Behavioral Function 
(QABF) . Baton Rouge, LA: Scientifi c Publishers.  

    Mirenda, P. (1997). Supporting individuals with challenging behavior through functional commu-
nication training and AAC: Research review.  Augmentative and Alternative Communication, 
13 , 207–225.  

    Nicholson, J., Konstantinidi, E., & Furniss, F. (2006). On some psychometric properties of the 
Questions About Behavioral Function (QABF) Scale.  Research in Developmental Disabilities, 
27 , 337–352. doi:  10.1016/j.ridd.2005.04.001    .  

      O’Neill, R. E., & Sweetland-Baker, M. (2001). Brief report: An assessment of stimulus generaliza-
tion and contingency effects in functional communication training with two students with 
autism.  Journal of Autism & Developmental Disorders, 31 , 235–240.  

       Olive, M. L., Lang, R. B., & Davis, T. N. (2008). An analysis of the effects of functional commu-
nication and a voice output communication aid for a child with autism spectrum disorder. 
 Research in Autism Spectrum Disorders, 2 , 223–236.  

        Paclawskyj, T. R., Matson, J. L., Rush, K. S., Smalls, Y., & Vollmer, T. R. (2000). Questions About 
Behavioral Function (QABF): A behavioral checklist for functional assessment of aberrant behav-
ior.  Research in Developmental Disabilities, 21 , 223–229. doi:  10.1016/S0891-4222(00)00036-6    .  

     Paclawskyj, T. R., Matson, J. L., Rush, K. S., Smalls, Y., & Vollmer, T. R. (2001). Assessment of 
the convergent validity of the Questions About Behavioral Function Scale with analogue func-
tional analysis and the motivation assessment scale.  Journal of Intellectual Disability Research, 
45 , 484–494. doi:  10.1046/j.1365-2788.2001.00364.x    .  

    Ross, D. E. (2002). Replacing faulty conversational exchanges for children with autism by 
 establishing a functionally equivalent alternative response.  Education and Training in Mental 
Retardation and Developmental Disabilities, 37 , 343–362.  

7 Functional Communication Training with Aided AAC

http://dx.doi.org/10.1016/j.ridd.2011.05.009
http://dx.doi.org/10.1002/jaba.41
http://dx.doi.org/10.1016/S0891-4222(98)00039-0
http://dx.doi.org/10.1016/S0891-4222(98)00039-0
http://dx.doi.org/10.1016/j.ridd.2005.04.001
http://dx.doi.org/10.1016/S0891-4222(00)00036-6
http://dx.doi.org/10.1046/j.1365-2788.2001.00364.x


111

        Schieltz, K. M., Wacker, D. P., Harding, J. W., Berg, W. K., Lee, J. F., Padilla Dalmau, Y. C., …
Ibrahimovi, M. (2011). Indirect effects of functional communication training on non-targeted 
disruptive behavior.  Journal of Behavioral Education, 20 , 15–32. doi:   10.1007/
s10864-011-9119-8    .  

     Shogren, K. A., & Rojahn, J. (2003). Convergent reliability and validity of the Questions About 
Behavioral Function and the motivation assessment scale: A replication study.  Journal of 
Developmental & Physical Disabilities, 15 , 367–375.  

    Sigafoos, J., Ganz, J. B., O’Reilly, M. F., & Lancioni, G. E. (2008). Evidence-based practice in the 
classroom: Evaluating a procedure for reducing perseverative requesting in an adolescent with 
autism and severe intellectual disability.  Australasian Journal of Special Education, 32 , 55–65.  

       Sigafoos, J., & Meikle, B. (1996). Functional communication training for the treatment of multiply 
determined challenging behavior in two boys with autism.  Behavior Modifi cation, 20 , 60–84. 
doi:  10.1177/01454455960201003    .  

    Smith, C. M., Smith, R. G., Dracobly, J. D., & Pace, A. P. (2012). Multiple-respondent anecdotal 
assessments: An analysis of interrater agreement and correspondence with analogue assess-
ment outcomes.  Journal of Applied Behavior Analysis, 45 , 779–795. doi:  10.1901/
jaba.2012.45-779    .  

    Snell, M. E., Chen, L.-Y., & Hoover, K. (2006). Teaching augmentative and alternative communi-
cation to students with severe disabilities: A review of intervention research 1997–2003. 
 Research & Practice for Persons with Severe Disabilities, 31 , 203–214.  

     Stokes, T. F., & Osnes, P. G. (1989). An operant pursuit of generalization.  Behavior Therapy, 20 , 
337–355.  

    Volkert, V. M., Lerman, D. C., Call, N. A., & Trosclair-Lasserre, N. (2009). An evaluation of resur-
gence during treatment with functional communication training.  Journal of Applied Behavior 
Analysis, 42 , 145–160.  

      Wacker, D., Lee, J., Padilla Dalmau, Y., Kopelman, T., Lindgren, S., Kuhle, J., …Waldron, D. 
(2013). Conducting functional communication training via telehealth to reduce the problem 
behavior of young children with autism.  Journal of Developmental & Physical Disabilities, 25 , 
35–48. doi:   10.1007/s10882-012-9314-0    .  

     Walker, V. L., & Snell, M. E. (2013). Effects of augmentative and alternative communication on 
challenging behavior: A meta-analysis.  Augmentative and Alternative Communication, 29 , 
117–131. doi:  10.3109/07434618.2013.785020    .  

    Watkins, N., & Rapp, J. T. (2013). The convergent validity of the Questions About Behavioral 
Function Scale and functional analysis for problem behavior displayed by individuals with 
autism spectrum disorder.  Research in Developmental Disabilities, 34 , 11–16. doi:  10.1016/
j.ridd.2012.08.003    .  

     Wilke, A. E., Tarbox, J., Dixon, D. R., Kenzer, A. L., Bishop, M. R., & Kakavand, H. (2012). 
Indirect functional assessment of stereotypy in children with autism spectrum disorders. 
 Research in Autism Spectrum Disorders, 6 , 824–828. doi:  10.1016/j.rasd.2011.11.003    .  

    Wu, Y., Mirenda, P., Wang, H., & Chen, M. (2010). Assessment and treatment of stereotypic vocal-
izations in a Taiwanese adolescent with autism: A case study.  International Journal of Special 
Education, 25 , 160–167.  

    Zaja, R. H., Moore, L., van Ingen, D. J., & Rojahn, J. (2011). Psychometric comparison of the 
functional assessment instruments QABF, FACT and FAST for self-injurious, stereotypic and 
aggressive/destructive behaviour.  Journal of Applied Research in Intellectual Disabilities, 24 , 
18–28. doi:  10.1111/j.1468−3148.2010.00569.x    .    

References

http://dx.doi.org/10.1007/s10864-011-9119-8
http://dx.doi.org/10.1007/s10864-011-9119-8
http://dx.doi.org/10.1177/01454455960201003
http://dx.doi.org/10.1901/jaba.2012.45-779
http://dx.doi.org/10.1901/jaba.2012.45-779
http://dx.doi.org/10.1007/s10882-012-9314-0
http://dx.doi.org/10.3109/07434618.2013.785020
http://dx.doi.org/10.1016/j.ridd.2012.08.003
http://dx.doi.org/10.1016/j.ridd.2012.08.003
http://dx.doi.org/10.1016/j.rasd.2011.11.003
http://dx.doi.org/10.1111/j.1468%E2%88%923148.2010.00569.x


   Part III 
   Controversial Issues in AAC        



115J.B. Ganz, Aided Augmentative Communication for Individuals with Autism Spectrum 
Disorders, Autism and Child Psychopathology Series, DOI 10.1007/978-1-4939-0814-1_8,
© Springer Science+Business Media New York 2014

                   Introduction 

 Although thoroughly discredited (Mostert  2002 ), facilitated communication (FC), 
purportedly a type of augmentative and alternative communication (AAC) that pro-
vides a means of communication for individuals who cannot speak, continues to be 
used and promoted. This chapter provides a description of FC, an overview of the 
history of the use of FC in the USA, several cautions related to its use, an overview 
of the research discrediting FC, a discussion of the recent resurgence of FC, 
and conclusions. Readers are cautioned that this information is provided for infor-
mational and cautionary purposes and not as a “how to” description of how to 
implement FC, which is not recommended. 

    What Is Facilitated Communication? 

 FC was developed as a means of providing opportunities for individuals with dis-
abilities that impeded speech, such as autism and cerebral palsy, to communicate via 
typing or pointing to words or pictures (   Crossley  1992 ). According to the original 
developers and promoters of FC, the technique involves the following components. 
One, physical support is provided by a “facilitator,” who is an adult who holds or 
supports the hand of the client (Biklen et al.  1992 ; Biklen and Schubert  1991 ). The 
supposed purpose of this support is to help the client point, but not to make word or 
letter selections, and provide emotional support. Two, the facilitator provides 
instruction in FC by asking the client questions and physically prompting the cor-
rect answers (Biklen and Schubert  1991 ). Three, the facilitator assists the client in 
focusing on the task by redirecting from other activities (such as self-stimulation) 
through physical and verbal prompts, reminding the client to look at the keyboard, 
and ignoring echolalia and challenging behaviors (such as pushing the keyboard 
away; Biklen and Schubert  1991 ). Four, the facilitator is to avoid testing the client’s 
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abilities to correctly answer questions, purportedly to promote the idea that the 
 client is a competent, independent communicator (Biklen and Schubert  1991 ). Five, 
the facilitator is to begin “set work,” which are tasks that have predictable answers, 
eventually leading to more open-ended questions (Biklen et al.  1992 ; Biklen and 
Schubert  1991 ). Finally, six, the facilitator is to fade physical support, although 
Biklen and Schubert ( 1991 ) caution that this may take several years.   

    History of Use of FC 

 Surprisingly, despite decades of evidence that FC is ineffective and has caused great 
harm to families (Beck and Pirovano  1996 ; Hostler et al.  1993 ; Mostert  2001 ), FC 
has been implemented with individuals with CCN since at least the early 1990s. The 
founders of FC, both in Australia and in the USA, have made a number of claims 
regarding the effi cacy of FC and reasons they believe it cannot be evaluated using 
traditional scientifi c methods (Biklen and Schubert  1991 ; Sheehan and Matuozzi 
 1996 ). This history is summarized below. 

    Founders’ Claims 

 The founders and early adopters of FC have made extraordinary claims regarding 
skills of individuals, previously unable to communicate, who are suddenly, through 
FC, found to have previously unimaginable knowledge and skills (Crossley  1992 ). 
One such example is a case study of a 7-year old with autism, previously thought of 
as unable to read or write, who within days of introduction of FC was able to spell 
multi-syllabic words and, within 2 months, was typing sentences of up to seven 
words expressing feelings (Biklen and Schubert  1991 ). An adult with intellectual 
disabilities who had previously used almost no spontaneous speech and only a few 
manual signs suddenly began identifying objects correctly and typing complete sen-
tences on the fi rst day she was introduced to FC, though only with physical support 
(Crossley  1992 ). A teenage girl who could not speak other than via echolalia report-
edly wrote a lengthy, heartfelt letter to her mother (Biklen et al.  1992 ). Biklen and 
Schubert ( 1991 ) describe case studies of 20 children with autism who, prior to FC, 
used a few manual signs, had no speech, or had limited speech such as echolalia or 
simple question-answering were remarkably able to communicate with full sen-
tences with FC implementation; however, in no case did the authors report that 
physical support had been completely faded for any of the children. One of these 
children, a 3-year old with autism, surprisingly began to spell words far above the 
expectations given his age (Biklen and Schubert  1991 ). A young woman with 
autism gave a lengthy apology after repeatedly becoming physically aggressive 
with her facilitator (Biklen et al.  1992 ). A second-grader reportedly, having never 
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participated in general education instruction, was able to complete complex math 
problems (Biklen and Schubert  1991 ). Other remarkable accounts include writing 
poetry and engaging in lengthy conversation (Biklen and Schubert  1991 ), skills that 
are unusual even in individuals with autism who are verbal and high functioning. 
These claims are not supported by robust research, only case studies (Biklen et al. 
 1992 ; Biklen and Schubert  1991 ; Crossley  1992 ). 

 FC proponents have a number of hypotheses to explain why individuals who 
were previously thought to have little to no language skills and cognitive impair-
ments were suddenly able to demonstrate extraordinary skills and knowledge 
through FC. These authors suggest that previous conceptualizations of autism, sug-
gesting signifi cant social and language delays, were severely mistaken (Biklen and 
Schubert  1991 ) and that when individuals with autism fail to communicate effec-
tively, this is primarily due to anxiety, which can only be addressed through emo-
tional and physical support (Biklen  2003 ); in other words, through FC. One is the 
suggestion that, while appearing to avoid others, individuals with autism may be 
quietly observing and dedicating the brain power that is not used to socialize or 
speak toward increased intellectual capacity (Biklen and Schubert  1991 ). Another 
is the suggestion that, while not appearing to engage in learning activities, these 
children had learned incidentally via watching their siblings do homework, watch-
ing educational television, and while independently leafi ng through books (Biklen 
and Schubert  1991 ). Despite these supposedly marked changes in abilities to under-
stand and use language; apparently many of the individuals using FC continue to 
engage in challenging behaviors, including aggression, that make their inclusion in 
community activities diffi cult (Biklen et al.  1992 ). This is surprising given that 
many of these individuals reportedly understood complex language and, presum-
ably, had been told the natural consequences of such behaviors and supposedly had 
the ability to communicate wants and needs, which typically reduces the need for 
challenging behavior. 

 Regarding concerns that typed messages may be initiated by facilitators rather 
than the clients, the proponents of FC have a number of possible explanations for 
why they believe this is unlikely (Biklen  2003 ). One, they claimed that children 
demonstrated unique phonetic typographical errors in their typing (Biklen and 
Schubert  1991 ). Two, they stated that because some of the children required only 
minimal support, though few have been reported to type independently, it was 
unlikely that they were being cued (Biklen and Schubert  1991 ). Three, the chil-
dren’s written words appeared to display unique personalities (Biklen and Schubert 
 1991 ). Four, concerns that some children would only “perform” with one facilitator, 
but not others, are used as opportunities to blame the other potential facilitators for 
not being supportive of the clients (Biklen and Schubert  1991 ). Five, Biklen ( 1996 ) 
argues that lack of confi dence in the communicative competence of individuals with 
disabilities leads to poor performance, making controlled studies diffi cult if not 
impossible. Six, he also argues that test anxiety resulted in poor performance on 
tasks in which the facilitators were blind to the questions asked of their clients in 
controlled studies (Biklen  1995 ). Such arguments appear to be an attempt to 
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discount any possible means of negating the effi cacy of FC. Despite these claims, 
proponents of FC have been unable to provide convincing evidence that, in most 
cases, FC is effective and that the messages originate from the individual who has 
communication needs.  

    Publications Touting the Reported Benefi ts of FC 

 FC has been long debunked (Mostert  2010 ). However, in the early-to-mid-1990s, a 
number of articles that appeared to support FC were published in peer-reviewed 
journals. These were primarily anecdotal or qualitative in nature (e.g., Biklen and 
Schubert  1991 ; Broderick and Kasa-Hendrickson  2001 ; Weiss et al.  1996 ). One 
such author (Clarkson  1994 ) simply extolled the use of FC paired with music ther-
apy, claiming unexpected literacy skills and exploration of feelings as a result of 
implementation. Another (Olney  1995 ) provided narrative accounts of FC use in a 
case study as “evidence,” further suggesting that because the individual with autism 
with whom she worked sometimes typed insults and surprising information, that 
was indicative of his authorship, despite the author’s acknowledgment that she 
likely led and overinterpreted his communication. Group studies with reportedly 
positive results had generally poor experimental design. For example, Cardinal et al. 
( 1996 ) claimed that participants’ independent performance had improved when 
comparing pre–post FC testing; however, they failed to note that neither perfor-
mances were better than what would be expected by chance. Further, they failed to 
collect inter-rater reliability data, leaving one to question the validity of their results, 
and facilitators were never blind to the stimuli presented to the participants, leaving 
the reader unable to know who authored the messages. Failed attempts to demon-
strate consistent patterns of responding were often dismissed with claims that the 
mechanisms involved in FC are too complex to investigate via traditional scientifi c 
procedures and low rates of correct responding in such situations were highlighted 
as proof, regardless of far higher rates of incorrect responding, the presence of sig-
nifi cant redirection and prompting by the facilitators, and lack of inter-rater agree-
ment data (Sheehan and Matuozzi  1996 ). No well-designed and controlled studies 
can be found that demonstrate successful use of FC, free from facilitator bias.   

    Research Negating and Cautions Related to the Dangers of FC 

 Numerous well-designed studies have made it clear that, in most cases, messages 
produced via FC are authored by facilitators rather than their clients, or, in some, 
clients performed better independently than when facilitated (Mostert  2001 ,  2010 ). 
Some of these studies have demonstrated markedly different responses when the 
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facilitator could or could not see the same stimulus as the client (Bebko et al.  1996 ; 
Cabay  1994 ; Hirshoren and Gregory  1995 ; Kerrin et al.  1998 ; Montee et al.  1995 ), 
poor performance when the facilitator could not see the stimuli or the communica-
tion board (Szempruch and Jacobson  1993 ), and near-chance level responding when 
the facilitator could not see any stimuli (Regal et al.  1994 ). Further, researchers 
(Bebko et al.  1996 ) demonstrated that most participants performed worse on similar 
tasks when facilitated but the facilitator could not see the same stimuli compared to 
their independent performing, suggesting that the use of FC may encourage prompt 
dependence, or lead to the participants waiting to be prompted instead of attempting 
independent responding. Additionally, lengthier use of FC appears to correlate with 
greater degrees of infl uence of the facilitator on the message produced (Bebko et al. 
 1996 ). Studies involved the use of headphones, showing poor performance when the 
participants and the facilitators heard different words compared to better perfor-
mance when the participants and facilitators heard the same stimuli (Beck and 
Pirovano  1996 ; Hudson et al.  1993 ). Further, in a study in which the participant and 
facilitator heard different questions, some of the facilitator’s questions were 
answered correctly, that the participant could not hear, while none of the partici-
pant’s questions, that the facilitator could not hear, were correct (Hudson et al. 
 1993 ). Studies involving facilitators who were blinded to both visual and auditory 
stimuli found poor performance in participants, even in cases following several 
months of instruction (Bomba et al.  1996 ; Eberlin et al.  1993 ; Smith et al.  1994 ). 
Several of the studies indicated that unexpected literacy skills, of the kind suggested 
by FC proponents (Biklen et al.  1992 ), were not indicated (Bebko et al.  1996 ; 
Eberlin et al.  1993 ). Some of the studies demonstrating the infl uence of the facilita-
tor on the message produced using FC implemented multiple methods of evaluation 
and a range of simple to complex tasks to ensure that results were not due to the 
designs of the tasks or tasks that were beyond the participants’ capabilities, lending 
more credibility to those studies (e.g., Bebko et al.  1996 ). Strikingly   , some partici-
pants whose performances were similar whether or not the facilitator heard or saw 
the same stimuli or whose performances were poor when the facilitator was blinded 
were able to independently perform well on the target tasks, via use of AAC (Beck 
and Pirovano  1996 ) or manual signs or limited verbalizations (Vázquez  1995 ). 

 Proponents of FC have suggested that testing individuals who use FC can cause 
anxiety, thus suggesting that FC is incompatible with traditional quantitative research 
methods. Thus, some researchers have designed naturalistic assessments as well, 
having the participants engage in a leisure or other activity outside of the facilitators’ 
view, then asking questions about the activities (Simon et al.  1994 ). Such studies 
demonstrated poor performance on most questions with naïve facilitators and better 
performance when the facilitators were aware of the activities, indicating a high rate 
of facilitator leading the answers (Braman et al.  1995 ; Simon et al.  1994 ). 

 Beyond studies evaluating whether the message produced originated from the 
facilitator or the client with a disability, a series of studies examined the effects 
of FC on collateral skills and compared the use of FC to other means of com-
municating. As a result, social interaction and rate of nonfocused interactions 
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(e.g., echolalia or self-stimulatory vocalizations) were not found to improve 
 following FC instruction (Myles et al.  1996a ). Further, the combination of direct 
literacy instruction with FC failed to demonstrate improved phonological and 
numeracy skills (Myles et al.  1996b ). In another study involving reaching com-
prehension, participants were unable to correctly answer yes/no, multiple choice, 
and open- ended questions when their facilitators had not read the books them-
selves, though many could correctly answer questions when their facilitators did 
know the answers (Simpson and Myles  1995a ). When comparing the use of FC 
to the use of the Picture Exchange Communication System (PECS), Simon et al. 
( 1996 ) found that a 14-year old who purportedly used FC was unable to correctly 
identify objects unseen by the facilitator while using FC, was able to correctly 
and independently identify every object when using PECS. 

 These studies represent a plethora of attempts to design tasks of various types to 
provide any possible opportunity to provide evidence for the legitimacy of FC on 
basic communication skills (e.g., Bebko et al.  1996 ; Beck and Pirovano  1996 ; 
Bomba et al.  1996 ), academic skills (Myles et al.  1996b ), social interaction, and 
behavior (Myles et al.  1996a ). Although some of these studies were case studies 
(e.g., Simon et al.  1996 ), the vast majority were well-controlled group studies. All 
of these studies included at least some participants with ASD. No well-controlled 
studies with individuals with ASD were able to produce positive results for FC. 
What is clear is the tendency for well-designed studies to have found FC to be inef-
fective, while poorly designed studies that lacked controlled procedures (e.g., anec-
dotal reports, qualitative papers) are those that have claimed positive results (Mostert 
 2001 ). Further, the few positive reports (Calculator and Singer  1992 ) have been 
criticized (Perry, Bebko, and Bryson  1994 ) for failing to be replicable; that is, simi-
lar studies have failed to have positive fi ndings. 

 Beyond the lack of evidence establishing FC as an evidence-based practice and 
evidence demonstrating facilitator leading, there are additional reasons to be cau-
tious in implementation of FC. These cautions relate, primarily, to issues that arise 
when messages are falsely attributed to the individual with a disability. In the early 
1990s, a number of cases involving allegations of child abuse were reported by 
facilitators whose clients used FC (Hostler et al.   1993 ). These allegations, in many 
cases, caused children and adults with developmental disabilities to be taken from 
their families and placed in protective care, causing skill regression and trauma to 
the children and their families. Further, in at least one case, failure of the court to 
validate that the message typed was not led by the facilitator has resulted in a pros-
ecution (Gorman  1999 ). Hostler et al. ( 1993 ) report a number of allegations of sex-
ual abuse were brought in Virginia, noting that in none of the cases were there 
physical signs of abuse, nor were the patients able to communicate accusations in 
controlled hospital settings. Similar allegations have been repeatedly falsifi ed 
through the court and use of simple techniques to test and compare messages typed 
the facilitators knew the questions asked and when they did not; repeatedly, these 
tests have indicated that the messages originated from the facilitators (Bligh and 
Kupperman  1993 ; Gorman  1999 ). Additionally, allegations of sexual abuse against 
parents of two adolescents were dropped following confl icting responses to social 
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questions by two experienced facilitators who were unfamiliar with the adolescents 
and their cases (Siegel  1995 ). In combination with the signifi cant evidence that FC 
messages tend to originate with the facilitator, the repeated false allegations of 
abuse are a clear signal to avoid use of this means of communication.  

    Ongoing and Recent Resurgence of Interest in FC 

 Given the overwhelming evidence that FC is not effective and, in some cases, may 
cause harm (Mostert  2010 ), one might question why this topic is still being dis-
cussed. Unfortunately, FC and similar methods are still being implemented and pro-
moted in the media and by large and established institutions; sometimes by other 
names (e.g., Supported Typing, Rapid Prompting) despite the similarities. Although 
debunked, proponents continue to promote the use of FC and state its effi cacy as 
fact (Mostert  2010 ). Further, the suggestion that FC cannot be measured via tradi-
tional means has been likened to religious beliefs, i.e., faith without proof (Mostert 
 2010 ). It is likely that the promulgation of the Internet also allowed FC to be revived 
because parents of newly diagnosed children who are not aware of over a decade of 
research debunking FC are unable to differentiate between trustworthy sources of 
information and are drawn to extraordinary claims, such as those promoted by FC 
versus other interventions that are more costly in time and money. 

 The primary promoters of FC are faculty at Syracuse University, where FC had 
its start in the USA. Despite the evidence of only rare instances in which FC output 
appeared to be authored by individuals who used AAC (Mostert  2001 ), and the 
evidence of numerous false allegations of abuse, these individuals continue to pro-
mote the use of FC in the media and through professional publications. In part, they 
are emphasizing the small number of individuals who appear to, following lengthy 
implementation of FC, begin typing with little or no physical support (Broderick 
and Kasa-Hendrickson  2001 ). The phrase “appear to” is used in this instance 
because this information comes from promoters of FC via their anecdotal reports or 
through video that has been signifi cantly edited to prevent the viewer from deter-
mining the degree of facilitation. In some cases, individuals who use FC are 
described as having emerging speech, while still requiring a signifi cant degree of 
physical support to use FC. For example, Broderick and Kasa-Hendrickson ( 2001 ) 
describe an adolescent, Jamie Burke, who, via FC, would type lengthy, complex 
conversations, though would speak only by reading what was typed or speaking in 
short phrases or single words, often prompted, when not relying on typed words. 
This leads to questions regarding the validity of communications that are only more 
complex when they have been facilitated. Such stories, such as Jamie Burke’s, have 
been spread via popular magazines as well (Fields-Meyer et al.  2005 ). Individuals 
with severe autism, such as Sue Rubin, who has appeared in a documentary and on 
numerous popular magazine and television reports (e.g., Henneberger  2005 ), are 
described going to college, while continuing to have some degree of facilitation. In 
videos of such individuals, while it is not made clear the degree of facilitation 
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required, there is some visible evidence of prompting; for example, the facilitator is 
often seated in close physical contact, sometimes holds the keyboard and moves it 
slightly, and often uses nods and head shakes when the person using FC looks at 
him or her. These videos suggest subtle cueing develops between the facilitator and 
the individual with autism. Books purportedly written by a person using FC, Tuomas 
Alatalo, when examined more closely along with video of him communicating via 
FC (Saloviita and Sariola  2003 ; Sturmey  2003 ), show evidence of discrepancies 
when different facilitators are used, video in which prerecorded messages were pro-
grammed instead of spontaneously typed during interviews, and clips of the facilita-
tors looking intently at the keyboard while Mr. Alatalo looked away at the time he 
was typing, while there is no evidence of a successful test of authorship or that he 
could read independently, let alone write.  

    Conclusions 

 One might question why facilitators and families become convinced, despite 
 evidence to the contrary, that their clients are suddenly communicating effectively. 
For one, family members, initially hoping their children will begin to communicate 
independently, may lose interest in fading prompts as it becomes apparent that the 
only way their children appear to communicate with great skill is via facilitation, 
while skills demonstrated independently are inevitably lower level and more sim-
plistic (Sjöholm, and Sjöholm  1994 ). It may be that, given the rapid appearance of 
improvement, facilitators themselves begin to believe that their clients are produc-
ing the communications (Konstantareas  1998 ). Further, Simpson and Myles ( 1995b ) 
reported cases in which facilitators who were found not to have the same level of 
success with facilitation as other facilitators of the same child were chastised for 
failing to have faith in the child’s ability to communicate or conduction sessions 
incorrectly. Such peer pressure could lead to inadvertent false positive results. 

 It is possible that individuals who were originally taught to communicate through 
facilitation may eventually learn to communicate independently (Biklen  1995 ). 
Indeed, Bebko et al. ( 1996 ) demonstrated that some individuals who have used FC 
have been able to perform similarly in independent tasks. However, given that other 
forms of AAC, such as the PECS and the use of speech-generating devices, have 
been demonstrated in high-quality studies to have resulted in independent commu-
nication (Ganz et al.  2012a ,  b ), it does not seem worth using FC given the risks. 
Further, if individuals with autism are able to perform independently, it would be 
prudent to rapidly fade the use of physical supports and prompts, particularly given 
the evidence that facilitation may sometimes decrease performance if participants 
become passive in responding (Bebko et al.  1996 ). 

 Despite the evidence debunking FC, one might question what harm is done by 
allowing families to believe that their children, previously thought to have severe 
disabilities, actually have immense intellectual capacity. The dangers are the same 
as for the use of or belief in any unproven theory or intervention. For one, resources 
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allocated to FC, such as the salary of a dedicated facilitator, that may be used more 
effi ciently and effi caciously and to provide instruction to the person with autism 
in effort toward building independence, are instead squandered on a method that 
requires lifelong dependence. Two, false attribution, such as awarding of unearned 
degrees and merit, may call to questions all those who have accomplished such 
achievements honestly, particularly other individuals who use AAC indepen-
dently. Three, students who used FC for lengthier periods sometimes appeared to 
perform better during independent tasks than when facilitated (Bebko et al.  1996 ; 
Beck and Pirovano  1996 ), indicating that FC may lead to prompt dependence in 
individuals who could otherwise communicate independently, lessening the odds 
that communication that was facilitated was truly indicative of their functioning. 
Use of FC, if the communication is truly coming from the facilitator, will result in 
development of an assumed personality that is not based on reality (Levine et al. 
 1994 ). Further, that individual’s true desires are ignored in this case, in favor of 
falsely attributed wants (Levine et al.  1994 ). Four, when a higher level of educa-
tional functioning is demonstrated through FC, other necessary and more appro-
priately leveled functional skills may not be taught, resulting in lack of access to 
educational opportunities and potentially resulting in signifi cant loss of time and 
opportunity (Levine et al.  1994 ). 

 Understandably, some families may not be convinced until they have tried FC 
themselves, and unfortunately, their experiences with FC, which often appear to 
result in discovery of untapped skills and talents, may serve to reinforce the idea 
that it is effective (Simpson and Myles  1995b ). Although not recommended, if 
practitioners encounter families who believe FC is effective for their children, the 
following steps are recommended. First, evaluators may test the originality of the 
message by showing the client an image that the facilitator cannot see and asking 
questions about the image that cannot be answered without seeing the image 
(Konstantareas  1998 ; Shane  1994 ). Second, facilitation and other physical sup-
ports and prompts should be faded rapidly. If the individual is unable to use his 
or her hands to form a message independently, the practitioner should work with 
other specialists (e.g., occupational therapists, AAC consultants, speech-lan-
guage pathologists) to determine whether the problem is physical and requires an 
adaptation (e.g., head stick pointer) or if the problem is related to cognition (e.g., 
the individual is not yet reading and requires a drawing or photo-based AAC 
system). Third, implementers should strongly consider the harm that has resulted 
from false accusations of abuse when determining whether or not to implement 
FC and how to communicate to families about FC (Simpson and Myles  1995b ). 
Fourth, one should consider the consequences of implementing FC, such as the 
resources of time and money that may be better used otherwise to promote learn-
ing of functional skills (Simpson and Myles  1995b ). In conclusion, although 
there may appear to be benefi ts to using FC and situations in which practitioners 
are required by family members to use FC, it is highly cautioned against and 
professional ethics typically require practitioners to provide evidence of the effi -
cacy of the interventions they implement, which, in the case of FC, is impossible 
to provide objectively.     
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  For several decades, sign language has been promoted as a functional communica-
tion option for individuals with ASD who have CCN (Goldstein  2002 ). The research 
in support of aided AAC has been highlighted in previous chapters. In this chapter, 
that support will be compared to the research on the use of sign language as a viable 
AAC option for individuals with ASD. Further, studies comparing sign language 
implementation to other communication interventions, including aided AAC, will be 
reviewed as well as studies investigating the impact of sign language instruction on 
speech outcomes. The reader is cautioned that this chapter is not intended to promote 
sign language use with people with ASD. Instead, this information is provided to 
assist families in making informed choices regarding communication interventions.  

    Chapter 9   
 Sign Language Versus Aided AAC 

              Jennifer B. Ganz   and   Whitney   Gilliland        

 Scenario 

 Jorge was a single father to Max, a 4-year old with autism, who could use a hand-
ful of word approximations, primarily in imitation of his father or therapists. 
Jorge had enrolled Max in an intensive behavioral clinic for a year after learning 
his diagnosis soon after Max turned 3. Jorge was thrilled with the progress Max 
was making in preschool skills, behavior, and playing with a larger variety of 
toys. For one, before beginning therapy, Max would not sit at the table for meals, 
instead running around the room with his food in hand, coming to the table only 
to snatch another piece. Jorge was pleased that the therapists had taught him to sit 
at the table while eating for at least 10 min at a time. However, he was concerned 
that, although a signifi cant amount of time was spent each week on speech, Max 
was not improving. He read online about sign language and aided AAC, but both 
sides claimed theirs was the better option. Jorge wasn’t sure whom to believe. 
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    Arguments for the Use of Sign Language 
with Individuals with ASD 

 Proponents of sign language have made several arguments for why they believe that 
sign language is the most appropriate type of AAC for people with ASD. Early 
reports indicated that although many children with ASD responded to the use of 
operant conditioning to teach speech, those who were not able to imitate vocaliza-
tions often failed to begin to speak (   Oxman et al.  1978 ). Oxman et al. ( 1978 ) sug-
gested that children who favor information or stimuli provided through visual means 
rather than auditory might respond best to sign language instruction. Some argue 
that manual signs are more transportable; unlike aided AAC, they do not require the 
“speaker” to bring any equipment, while they always have their hands and, presum-
ably, the ability to use manual signs (Mirenda  2003 ). Aided AAC equipment may 
become lost or broken easily and technology may not function as intended (van der 
Meer et al.  2012c ). Further, proponents note that, unlike speech, sign language may 
be physically prompted; that is, while the mouth cannot be physically manipulated 
to produce speech through prompting, instructors can use full physical prompts to 
teach people with ASD to form manual signs (Oxman et al.  1978 ). The motor skills 
required for manual signs may be less complex or diffi cult than those required for 
speaking (Rotholz et al.  1989 ). They also argue that many manual signs, unlike 
spoken language, have a degree of iconicity; that is, the signs often resemble the 
concepts they impart, while spoken words are abstract and bear no resemblance to 
the concepts they represent (Oxman et al.  1978 ; Rotholz et al.  1989 ). For example, 
the sign for “cat” in American Sign Language looks as though the speaker is draw-
ing whiskers on his or her face. Many of these arguments, instead of comparing to 
aided AAC, are based on arguments for why sign language may be a better option 
than speech instruction for some individuals with ASD. 

 One the other side, proponents of aided AAC suggest that it is a more appropriate 
mode of communication for people with ASD and CCN than sign language (Rotholz 
et al.  1989 ). For one, aided AAC, like sign language, provides a more concrete and 
visual symbol representing language concepts than speech; however, aided AAC 
provides a static symbol, while manual signs are transient. This requires the “lis-
tener” to process the symbols in manual signs more rapidly than with AAC symbols 
and requires the “speaker” to retrieve the vocabulary from his or her long-term 
memory, versus aided AAC which provides the “speaker” with a menu from which 
to select (van der Meer et al.  2012a ). Not all manual signs are iconic (Rotholz et al. 
 1989 ), so they may be too abstract for some people with ASD to comprehend. 
Considering that many people with ASD also have comorbid ID and that communi-
cation impairments are a core characteristic of ASD (APA  2013 ; Worley and Matson 
 2012 ), they may have more diffi culty retrieving vocabulary from their memories 
and using it fl exibly and fl uently (Mirenda  2003 ). Finally, fi ne motor defi cits are 
common in people with ASD (Rotholz et al.  1989 ; Tincani  2004 ; van der Meer et al. 
 2012a ), thus making it diffi cult for them to form intelligible manual signs. All of 
these issues should certainly be considered when selecting a communication form 
for an individual with ASD. The evidence behind the communication modes should 
also be strongly considered.  

9 Sign Language Versus Aided AAC
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    Research on the Use of Sign Language with People with ASD 

 Research on the use of sign language with individuals with ASD was fi rst published 
in the 1970s (see Table  9.1 ). Several small-scale studies have demonstrated that 
some individuals with ASD are able to learn to use at least a small number of signs 
spontaneously and independently (Bonvillian and Nelson  1976 ; Carr  1979 ; Hinerman 
et al.  1982 ; Remington and Clarke  1983 ). However, in some cases, the number of 
vocabulary words was extremely limited or took an inordinate amount of instruction 
before students could use the signs spontaneously (Carr et al.  1978 ,  1987 ; Falcomata 
et al.  2013 ; Hinerman et al.  1982 ; Kee et al.  2012 ; Remington and Clarke  1983 ; 
Valentino and Shillingsburg  2011 ). In some cases, participants were primarily taught 
to use signs in highly structured instructional contexts, such as labeling tasks that 
were then rewarded for correct responses with items that were unrelated (Carr et al. 
 1978 ,  1987 ), rather than natural, functional contexts. In other cases, instructional 
procedures were not well detailed (Konstantareas et al.  1979 ; Partington et al.  1994 ) 
or involved a wide range of strategies for instruction (Hinerman et al.  1982 ), includ-
ing the use of “total communication,” or a combination of both sign language and 
verbal instruction (Konstantareas et al.  1982 ). Generalization to new contexts and 
communicative partners and maintenance of skills over time was rarely assessed (see 
Table  9.1 ). Further, in many cases, the research designs were weak group designs 
(Watters et al.  1981 ) or case studies (Bonvillian and Nelson  1976 ; Kee et al.  2012 ; 
Konstantareas et al.  1982 ); thus, the literature involving the implementation of man-
ual sign language with people with ASD is diffi cult to interpret with confi dence.

   Throughout the research on ASD and manual sign language, it is clear that children 
with ASD reportedly rarely use sign language spontaneously (Carr and Kologinsky 
 1983 ); that is, while they may learn to respond to structured tasks during which signs 
are elicited, they often do not use these skills in natural contexts. For example, Horner 
and Budd ( 1985 ) found that sign language instruction with an 11-year old with autism 
in controlled, structured settings did not generalize to natural settings. However, there 
are a few examples of generalization and fl exibility in sign language use in the litera-
ture. Carr and Kologinsky ( 1983 ) taught three boys with autism, aged 9–14 years, used 
prompt-fading (from prompts to the presence of the adult) to increase spontaneous 
signed requests and to promote generalization to new adults. Schepis et al. ( 1982 ) 
provided professional development in naturalistic strategies to promote sign language 
use to staff members in a residential treatment program for individuals with DD, 
including four participants with autism. Results indicated increases in the use of 
unprompted, spontaneous sign language use. In summary, it is a signifi cant problem 
that much of the research on the use of sign language has investigated labeling tasks 
that were often reinforced with unrelated items or edibles. It appears that in cases in 
which participants generalized the use of signs to a variety of context instruction in 
naturalistic contexts were specifi cally targeted for intervention (Horner and Budd 
 1985 ). Further, in many cases, a small number of signs were acquired by the partici-
pants. Thus, little research in this area has demonstrated that sign language instruction 
has resulted in spontaneous, fl exible, functional language use among people with 
ASD; thus, the purpose of language instruction has not been accomplished via sign 
language use—at least not as reported in the literature to date.  

Research on the Use of Sign Language with People with ASD
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    Assertions Regarding the Use of Sign Language 
to Promote Speech Acquisition 

 Assertions that instruction in manual sign language would promote speech in peo-
ple with ASD were made as early as the 1970s (Carr  1979 ). Unfortunately, it appears 
that most of these studies were presented at professional conferences and were not 
published in peer-reviewed journal articles, thus making it diffi cult to access that 
information. At that time, it was noted that only some, but not all, children’s speech 
improved following sign language instruction, though most did appear to be able to 
learn some sign language. Further, Carr ( 1979 ) suggested that children who demon-
strate some echolalia or verbal imitation skills are more likely to begin speaking 
when sign language instruction (simultaneous communication training, or the use of 
both speech and sign language models) occurs than those who do not initially use 
any words. In the 1970s sign language proponents suggested that simultaneous 
communication training, also referred to as signed speech plus total communication 
training, was more likely to result in spontaneous, fl exible speech than traditional, 
discrete trial format speech instruction (Schaeffer et al.  1977 ). Early proponents of 
simultaneous communication suggested that sign language might provide a visual 
support to learning auditory information (Konstantareas and Leibovitz  1981 ), given 
that people with autism generally have poor receptive language skills compared to 
the general population (APA  2013 ). They further suggested that sign language may 
allow for easier processing than verbal language, given that it may be spoken more 
slowly, and that instructors are able to provide physical prompts, which is not pos-
sible with speech instruction (Konstantareas and Leibovitz  1981 ). 

 Early reports of sign language stimulating speech were primarily in the form of 
case studies reporting results much after treatment began (Fulwiler and Fouts  1976 ; 
Schaeffer et al.  1977 ). That is, it is diffi cult to determine from these reports the exact 
nature of the treatment and whether or not there were other factors that may have 
contributed to the development of language in these children or whether they would 
have begun to speak regardless of sign language intervention. Other studies in the 
1970s included group studies with groups so small (e.g., four participants) that is dif-
fi cult    to generalize to larger populations (Konstantareas and Leibovitz  1981 ). A small 
number of more recent studies have reported positive results related to speech after 
simultaneous communication instruction (Barrera and Sulzer-Azaroff  1983 ; Carbone 
et al.  2010 ; Valentino et al.  2012 ). In many cases, the studies involved highly struc-
tured activities in highly contrived contexts (Valentino et al.  2012 ), and spontaneous, 
functional speech was not reported (Carbone et al.  2010 ; Konstantareas and Leibovitz 
 1981 ). In some of this research, participants already had some speech, such as imme-
diate echolalia (Barrera and Sulzer-Azaroff  1983 ), making it diffi cult to generalize 
these results to people with ASD who have no prior speech abilities. In one case, the 
author has a signifi cant confl ict of interest (Carbone et al.  2010 ); that is, he is the 
director of a clinic that specializes in this method and presents these methods widely. 

 In a few cases, studies have reported mixed results or no impact on speech. 
For example, four elementary-aged children were taught using simultaneous com-
munication over 9 months (Konstantareas et al.  1979 ), resulting in improvements in 
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sign language use in imitation, receptive answering of questions, and spontaneous 
use. Two of the children began using some speech, though the other two did not. 
Procedures included implementation during naturalistic activities, modeling of 
signs, and simultaneous use of manual signs and speech by the teachers; however, 
few details are provided. Salvin et al. ( 1977 ) reported on a case study with a 5-year 
old with autism and ID who was able to learn 12 manual signs over a 3-month 
instructional period. The researchers reported no improvements in speech use.  

    Research on the Impact of Sign Language Instruction 
on Challenging Behaviors 

 A small number of studies have reported that problem behaviors were reduced as a 
result of sign language instruction. Horner and Budd ( 1985 ) implemented sign language 
instruction with an 11-year old with autism, fi nding that naturalistic sign language 
instruction resulted in a reduction in problem behaviors. Kee et al. ( 2012 ) noted anecdot-
ally that the adult they taught to use two signs displayed fewer instances of escape 
behavior as a result of intervention. Further, functional communication training 
(discussed in further detail in Chap.   7    ) involves conducting a functional analysis, or 
manipulation of conditions to determine why the child is engaging in challenging behav-
iors (Mancil  2006 ), and teaching a more socially appropriate means of communication. 
In some cases, manual sign language may be used (Falcomata et al.  2013 ) if the partici-
pant is unable to speak effectively. Falcomata et al. ( 2013 ) implemented FCT using a 
combination of a picture- selection AAC system, which was faded and replaced with 
sign language approximations, in a multiple baseline design with three participants, two 
of whom had autism. Their fi ndings indicated that the participants learned at least two 
sign approximations and challenging behaviors decreased. No other studies involving 
the implementation of sign language as a component of FCT for individuals with ASD 
have been published to date. There is not a large base of research supporting the use of 
manual sign language to reduce problem behaviors in people with ASD and CCN.  

    Comparisons Between Sign Language and Other 
Language Instruction 

 Most comparisons between sign language instruction and instruction in other language 
modalities, such as speech or aided AAC, have taken place recently. Simultaneous 
communication was found to have better impacts than sign language- alone and speech-
only on receptive language (Brady and Smouse  1978 ). Others found little difference in 
outcomes when comparing sign, speech, and simultaneous communication (Wherry 
and Edwards  1983 ). When sign language instructions has been compared to aided 
AAC, results have varied. In many cases, some participants performed better with sign 
language while others performed better with aided AAC (Tincani  2004 ; van der Meer 
et al.  2012a ,  b ), participants performed equally well in different conditions (Gregory 
et al.  2009 ), or participants performed better in aided AAC conditions than in sign 
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language conditions (van der Meer et al.  2012c ). Several of the abovementioned 
studies were limited by small numbers of participants, small numbers of vocabulary 
words taught (Brady and Smouse  1978 ), a lack of baseline data via which to compare 
intervention performance, a lack of generalization and maintenance data (Gregory 
et al.  2009 ), and the use of highly controlled versus naturalistic procedures (Carr et al. 
 1984 ; Wherry and Edwards  1983 ). Preference has been investigated in a few studies 
that included comparisons between sign language and aided AAC. In those studies, 
results related to preference were generally mixed and there was not a clear connection 
between preference and performance for all participants (van der Meer et al.  2012a ,  b ). 
One robust research design involved random assignment of 60 children with ASD to 
four treatment groups, speech-only, sign-only, simultaneous communication, and alter-
nation between the other three treatments (Yoder and Layton  1988 ). Findings indicated 
that pretreatment verbal imitation skills, not treatment conditions, were predictive of 
growth in speech in the participants. Although other works have been cited in support 
of the use of manual sign language over selection-based, aided AAC (e.g., Sundberg 
and Sundberg  1990 ; Wraikat et al.  1991 ), these works were conducted with individuals 
with DD who did not have ASD and, thus, are not included in this review.  

    Conclusions 

 Clearly, more research is needed on the role of preference and participant character-
istics related to AAC modality, and substantive statements related to the use of sign 
language versus aided AAC cannot be made. It appears to be likely that the selected 
language intervention should be tailored to the individual characteristics of the child. 
The necessity to match learner characteristics to selected communications systems 
was stated as early as the 1970s (Bonvillian and Nelson  1976 ). This points to the 
need for larger scale investigations comparing the use of sign language and aided 
AAC systems, either via randomized controlled trials or meta-analysis of single-case 
research. Further, it is critical that researchers include measures of cognitive func-
tioning, severity of ASD symptoms, and verbal imitation skills to enable the determi-
nation of effi cacy of each type of AAC differentiated by participant characteristics.     
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