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  Pref ace   

 A number of interventions designed to ameliorate the cognitive, social, language, 
and other behavioral defi cits present in children with autism spectrum disorder 
(ASD) have been developed over the past 50 years. These interventions tend to be 
most effective when they are early, intensive, and behavioral. Understandably, parents 
of children with ASD, practitioners serving this population, and researchers in this 
area consider early intensive behavioral intervention (EIBI) to be of paramount 
importance for children with ASD. This book presents nine chapters focused on 
issues related to EIBI for children with ASD. The book begins with a brief introduc-
tory chapter that defi nes EIBI and summarizes research indicating that EIBI pro-
duces meaningful change in the lives of children with ASD. Next, because access to 
effective intervention often depends on early diagnosis, Chap.   2     covers common 
approaches to ASD diagnosis, recent innovations that facilitate accurate early diag-
nosis and directions for future research. 

 The next fi ve chapters are devoted to specifi c EIBI approaches. The fi ve inter-
ventions included in this text share many common core components (e.g., rein-
forcement), and all have been demonstrated to be effective in studies using a variety 
of research designs including randomized clinical trials and rigorous single case 
designs. Leading researchers in the fi eld, and in some cases the creators or co- creators 
of specifi c intervention packages, authored the chapters. The fi ve intervention 
approaches included in this text are Discrete Trial Training in Chap.   3    , Pivotal 
Response Training in Chap.   4    , Early Start Denver Model in Chap.   5    , Prelinguistic 
Milieu Teaching in Chap.   6    , and Enhanced Milieu Teaching in Chap.   7    . These 
intervention chapters cover the theoretical underpinnings, specifi c procedures, 
research base, areas of future research, and considerations for practitioners for each 
of these evidence-based EIBI approaches. The book concludes with issues related 
to parent- implemented intervention in Chap.   8     and ethical issues related to fad, 
pseudoscientifi c, and controversial interventions commonly used with children 
with ASD in Chap.   9    . 

http://dx.doi.org/10.1007/978-3-319-30925-5_2
http://dx.doi.org/10.1007/978-3-319-30925-5_3
http://dx.doi.org/10.1007/978-3-319-30925-5_4
http://dx.doi.org/10.1007/978-3-319-30925-5_5
http://dx.doi.org/10.1007/978-3-319-30925-5_6
http://dx.doi.org/10.1007/978-3-319-30925-5_7
http://dx.doi.org/10.1007/978-3-319-30925-5_8
http://dx.doi.org/10.1007/978-3-319-30925-5_9
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 This book is unique in that it presents practical information on EIBI implementa-
tion (i.e., fi delity of implementation checklists, task analyses, and other implemen-
tation instructions) in tandem with discussion of theoretical underpinnings, analysis 
of research base, and directions for future research. This text is intended to serve as 
a resource for graduate students in clinical child, school, and developmental psy-
chology, family studies, behavior analysis, special education, and public health 
interested in both the theory and practice of EIBI and for practitioners devoted to 
ensuring that the services they deliver are fi rmly rooted in research. We hope this 
text will provide a much needed overview of the fi eld of EIBI for children with ASD 
useful to advanced practitioners, graduate students, and researchers.  

  San Marcos, TX, USA     Russell     Lang    
 San Marcos, TX, USA     Terry     B.     Hancock    
 Augusta, GA, USA     Nirbhay     N.     Singh     
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    Chapter 1   
 Overview of Early Intensive Behavioral 
Intervention for Children with Autism                     

       Russell     Lang     ,     Terry     B.     Hancock    , and     Nirbhay     N.     Singh   

          Introduction 

  Child development      typically occurs along a relatively predictable trajectory wherein 
the majority of children acquire motor skills, language and other behavioral and 
social competencies in approximately the same sequence and time frame. For exam-
ple, typically developing children tend to imitate facial expressions in the fi rst 2 
months of life; produce babbling sounds around 3 months; and can play with other 
children and speak in coherent complete sentences before 3 years of age (Shelov & 
Altmann,  2009 ). In a general sense, autism is a condition wherein a child’s pattern 
of development deviates from the typical course (e.g., Baird et al.,  2000 ; Lang, 
Regester, Rispoli, & Camargo,  2010 ; Liu,  2012 ). 

 The diagnostic criteria for autism have changed numerous times since Infantile 
Autism was fi rst included in the third edition of the Diagnostic and Statistical 
Manual of Mental Disorders ( DSM  ; American Psychiatric Association [APA], 
 1980 ). Additionally, the  World Health Organization (WHO)   and the  American 
Psychiatric Association (APA)   both offer different diagnostic criteria and have 
updated their criteria at different times in different ways. Currently, the fi fth edition 
of the DSM (DSM-5; APA,  2013 ) and the  International Classifi cation of Diseases 
and Related Health Problems (ICD-10)   offer similar diagnostic criteria (WHO, 
 1992 ). The ICD-10 defi nes Childhood Autism as a pervasive developmental  disorder 
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involving abnormal functioning in reciprocal social interaction, communication, 
and restricted, stereotyped, repetitive behaviour. The  ICD-10   further distinguishes 
between Childhood Autism and Atypical Autism, with the later diagnosed when 
abnormal functioning becomes evident after 3 years of age and/or when the child 
meets some but not all of the criteria for the Childhood Autism diagnosis (WHO, 
 1992 ). Comparably, the  DSM-5’s   diagnostic criteria for Autism Spectrum Disorder 
(ASD) includes: (a) persistent defi cits in social communication and social interac-
tion across multiple contexts and (b) restricted, repetitive patterns of behavior, inter-
ests, or activities. However, the DSM-5 does not include diagnoses of Atypical 
Autism or Asperger’s Syndrome (APA,  2013 ). Chapter   2     by Kuriakose and Shalev 
( 2016 ) discusses the diagnostic criteria for ASD in detail and compares the most 
common assessments used to diagnosis autism in early childhood using the avail-
able psychometric data. 

 The  DSM-5   and  ICD-10   both describe a number of common comorbidities and 
defi cits reported in samples of children with autism including intellectual disability, 
anxiety disorders and limited play skills and acknowledge that autism symptom 
severity ranges along a spectrum from mild (i.e., requiring some support to compen-
sate for defi cits) to severe (i.e., requiring a substantial amount of support) (APA, 
 2013 ; WHO,  1992 ). Without the proper level of support and effective intervention, 
children with autism may develop challenging behavior (e.g., self-injury, property 
destruction and aggression), experience academic failure and struggle to maintain 
meaningful social relationships (Lang et al.,  2010 ,  2013 ; Tonge, Bull, Brereton, & 
Wilson,  2014 ; Watkins et al.,  2015 ). Without successful intervention during child-
hood, adults with autism may experience diffi culty fi nding employment, starting 
families and achieving a desirable quality of life (Brugha, Doos, Tempier, Einfeld, 
& Howlin,  2015 ; Taylor et al.,  2012 ; Tobin, Drager, & Richardson,  2014 ; Walton & 
Ingersoll,  2013 ). In some severe cases, adults with autism are not able to live inde-
pendent of intensive supports that require a substantial expenditure of resources 
(e.g., Chasson, Harris, & Neely,  2007 ; Cimera & Cowan,  2009 ; McGill & Poynter, 
 2012 ). Therefore, it is not surprising that a great deal of research has focused on 
developing effective interventions capable of addressing core symptoms and com-
mon comorbidities in ASD with the ultimate aim of enhancing quality of life and  
autonomy of people with autism.  

    Why Are Interventions for Autism Not Based on Etiology? 

    Biological and Nature-Based Etiological Theories 

   Ideally, interventions  are      developed to address the underlying causes of a disorder 
(etiology). Research has elucidated a number of biological (nature) and environ-
mental (nurture) factors that may disrupt child development and lead to a presenta-
tion of symptoms similar to those observed in children with autism. In terms of 
nature, genetic abnormalities such as gene deletions, duplications, translocations, 
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and inversions have been linked to intellectual and developmental delays (Percy, 
Lewkis, & Brown,  2007 ) comparable to characteristics observed in some people 
with autism. For example,  Phenylketonuria (PKU)   is a developmental disability 
also associated with intellectual disability, social defi cits, comorbid psychiatric dis-
orders and behavioral problems that is caused by a genetic abnormality that impedes 
the body’s ability to process a specifi c type of protein (phenylalanine) found in 
many foods (Stemerdink et al.,  2000 ). Treatment for children with PKU includes a 
phenylalanine-free diet and prevention of PKU is possible by strict adherence to a 
phenylalanine-free diet before and during pregnancy by women with PKU 
(Kohlschütter et al.,  2009 ). PKU illustrates how an understanding of a disorder’s 
etiology may guide the creation of effective intervention and even prevent some 
genetic disorders. In terms of autism, research has identifi ed a number of genetic 
abnormalities that are more prevalent in children with autism (Richards, Jones, 
Groves, Moss, & Oliver,  2015 ). Unfortunately, no single gene, combination of 
genetic factors or other biomarkers (e.g., defi cit of a specifi c neurotransmitter) can 
account for the majority of cases of autism and effective interventions cannot yet be 
derived from the genetic research related to autism to date (Minshawi, Hurwitz, 
Morriss, & McDougle,  2015 ; Richards et al.,  2015 ; Ruggeri, Sarkans, Schumann, & 
Persico,  2013 ). 

 Additional biological causes for developmental delay include injury, illness and 
other factors that may negatively infl uence a child’s physiological, intellectual or 
psychological development. For example, children without access to suffi cient 
nutrition or health care as well as those exposed to toxins (e.g., Fetal Alcohol 
Spectrum Disorder) may present with symptoms comparable to what is observed in 
children with autism (Bishop, Gahagan, & Lord,  2007 ). A variety of hypotheses 
have been examined in an effort to identify such an etiology for autism. For exam-
ple, the theory that vaccines may increase the risk of autism has been thoroughly 
tested and never substantiated (Fombonne,  1999 ; Offi t,  2008 ). Other similar theo-
ries, such as heavy metal poisoning, gut abnormalities, gluten and casein peptides 
and virus-based theories, have also failed to be consistently supported by carefully 
controlled studies. Further, interventions derived solely from such hypotheses have 
not been demonstrated to be effective and, in some cases, may cause harm to the 
child and their family (e.g., Davis et al.,  2013 ; Esch & Carr,  2004 ; Fombonne,  1999 ; 
Mulloy et al.,  2010 ,  2011 ). Chapter   9     by Travers, Ayers, Simpson, and Crutchfi eld 
( 2016 ) focuses on fad, controversial and pseudoscientifi c interventions. Many of the 
interventions discussed in that chapter are fundamentally fl awed because they are 
derived from false etiological theories of ASD.    

    Environmental and Nurture-Based Etiological Theories 

   In terms of nurture,  learning      history and other environmental factors may impede 
children’s language, social and intellectual development (Bijou & Baer,  1961 , 
 1965 ) and lead to behavioral excesses and defi cits similar to those in autism. For 
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example, children living in spartan environments absent suffi cient stimulation and 
those who suffer from neglect and/or abuse may experience a variety of develop-
mental delays and detrimental psychological conditions (Ellenbogen, Klein, & 
Wekerle,  2014 ; Mills et al.,  2011 ). An outdated etiological theory purported that 
unloving and emotionally distant mothers (callously termed “ refrigerator moth-
ers  ”) were the cause of the social and language defi cits observed in children with 
autism (Bettelheim,  1972 ), but this deeply insensitive and obviously inaccurate 
theory has now been entirely discredited (Silvermann,  2012 ). Parent involvement 
is considered a key element in many interventions for children autism, and parent 
training in intervention implementation is an effective approach to delivering 
higher doses of intervention across settings (Lang, Machalicek, Rispoli, & Regester, 
 2009 ; Machalicek, Lang, & Raulston,  2015 ; Makrygianni & Reed,  2010 ; Struass, 
Mancini, The SPC Group, & Fava,  2013 ; Tonge et al.,  2014 ). However, these par-
ent-based approaches to early intervention are in no way related to the rejected 
notion that mothers (or any other caregivers) are in anyway responsible for causing 
autism. In Chap.   8     Ruppert, Machalicek, Hansen, Raulston, and Frantz ( 2016 ) 
review research involving parent- implemented early interventions for children 
with ASD and discuss  evidenced- based approaches   to training parents to imple-
ment interventions accurately. 

 The best available evidence suggests the etiology of autism is some unknown 
combination of an innate genetic disposition involving multiple genes and some 
unknown environmental trigger (Fakhoury,  2015 ; Kohane,  2015 ; Richards et al., 
 2015 ; Ruggeri et al.,  2013 ). In any case, research into autism’s etiology has not yet 
been able to meaningfully guide the development of effective interventions. Despite 
the absence of a clear etiology, a number of interventions demonstrated to be capa-
ble of ameliorating symptom severity and potentially improving long-term out-
comes for people with autism have been developed. These interventions tend to be 
most effective when they are early, intensive and behavioral (Granpeesheh, Dixon, 
Tarbox, Kaplan, & Wilke,  2009 ; Ramey & Ramey,  1998 ; Reichow,  2012 ).     

    Early Intervention 

 Results from some studies suggest that outcomes tend to be better the earlier in a 
child’s life intervention is initiated (e.g., Bradshaw, Steiner, Gengoux, & Koegel, 
 2015 ; Harris & Handleman,  2000 ; Smith, Klorman, & Mruzek,  2015 ). However, 
results of other studies suggest that the child’s age may not be of particular impor-
tance (e.g., Makrygianni & Reed,  2010 ; Virués-Ortega,  2010 ). The differences in 
conclusions regarding the signifi cance of age may be due to (a) the large range of 
symptom severity inherent to the autism spectrum; (b) differences in research 
designs; (c) differences in setting (e.g., home or clinic-based); and/or (d) different 
types of outcome measures (e.g., school placement, target skill mastery, parent 
report, and standardized assessments) across intervention studies (Fava & Strauss, 
 2014 ; Virués-Ortega,  2010 ; Warren et al.,  2011 ). 
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   Although the debate regarding  child characteristics      (e.g., age, language profi -
ciency and IQ) that can predict response to intervention continues (Camarata,  2014 ; 
Charman,  2014 ), there are a number of reasons why interventions may be more 
effi cient or effective early in life that can be discussed. From a biological perspec-
tive, it is possible that the rapid and radical brain development that occurs during the 
fi rst years of a child’s life offers a window of opportunity for optimal intervention 
timing (Pickles, Anderson, & Lord,  2014 ; Webb, Jones, Kelly, & Dawson,  2014 ). 
Specifi cally, the brain’s ability to change (plasticity) in terms of how it responds to 
environmental stimuli appears to be greatest in most individuals early in life 
(Holland et al.,  2014 ). For example, ongoing brain development may account, at 
least in part, for the relative ease with which children of typical development acquire 
a staggering amount of language during early childhood (Ambridge, Kidd, Rowland, 
& Theakston,  2015 ).   

 Another complimentary explanation for increased effi ciency and effectiveness of 
early intervention relative to intervention delivered later in life is that  learning new 
skills      may allow children to experience a wider variety of learning opportunities and 
more complex environmental contingencies. For example, a child with autism who 
learns to play with toys in a way that looks like the way a child of typical develop-
ment plays with toys (e.g., rolling a car along the ground as opposed to spinning and 
staring at a wheel) may be more often approached by other children to play, creating 
more opportunities for social interaction (Hine & Wolery,  2006 ; Lang et al.,  2014 ). 
Similarly, a child who learns to ask for a drink during early intervention would seem 
more likely to be asked by caregivers whether or not they would prefer water or 
milk. Exposure to more questions may facilitate acquisition of question-asking 
skills and the ability to ask questions could assist with learning even more skills 
(Raulston et al.,  2013 ). If acquiring these types of pivotal skills results in increased 
opportunities for learning and, if at least some of those opportunities eventual facili-
tate the acquisition of even more skills and so on, it stands to reason that this process 
should begin during the period of time associated with the greatest plasticity (Webb 
et al.,  2014 ) and before decisions determining future environments that will infl u-
ence learning opportunity (e.g., school placement) are made. 

 In the same way that changing the angle of a projectile’s trajectory only slightly 
makes a large difference in where the projectile lands after traveling a long distance; 
acquiring fundamental skills at an early age may result in greater outcomes when 
considered across a lifespan. Figure  1.1  visually represents the potential for a small 
change to result in a large difference in outcome. However, the stylized fi gure rep-
resents the rate of  development      as a straight line and, of course, the actual rate of 
human development is far more variable (Klintwall, Eldevik, & Eikeseth,  2015 ; 
Mawhood, Howlin, & Rutter,  2000 ; Webb et al.,  2014 ).

   Likely, nature (e.g., genetics and brain development) and nurture (e.g., learning 
history) interact in a variety of ways to account for any increased effectiveness of 
interventions delivered early in life (e.g., Kok et al.,  2015 ; Webb et al.,  2014 ). 
However, whatever the reasons, the impact of the environment on early child devel-
opment is undeniable. For example, in a seminal study, Hart and Risely ( 1995 ) 
measured the occurrence of spoken language in the homes of 42 families with 
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 children of typical development between the ages of 7 months and 3 years. The 
researchers then followed-up when the same group of children were 9 years old and 
found that the more language a child was exposed to before 3 years of age, the better 
their academic achievement. Further, and perhaps more relevant to early interven-
tion in ASD, more exposure to language (i.e., more talking around the child) during 
early childhood was strongly associated with better receptive and expressive vocab-
ularies later in life. 

 Comparable evidence involving  language acquisition      has also been reported in 
more recent research involving children referred for autism. For example, Pickles 
et al. ( 2014 ) administered multiple standardized assessments of expressive and 
receptive language at six time points between the ages of 2 and 19 years with 192 
children initially referred for autism diagnostic evaluation. Although a notable 
amount of variation was reported within the sample of children, the results suggest 
a “greater sensitivity in the early years to environments that are more or less sup-
portive of language development” (pp. 1354). Ultimately, their results buttress pre-
vious research suggesting that children with autism may experience the same period 
of sensitivity to language rich environments as children of typical development. 
These fi ndings have clear implications regarding the timing of intervention initia-
tion as well as the use of strategies designed to increase exposure to language during 
early interventions for children with autism (e.g., Hancock, Ledbetter-Cho, & Lang, 
 2016 ; Peters-Scheffer, Huskens, Didden, & van der Meer,  2016 ).  

1
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  Fig. 1.1    Stylistic representation of a small change in developmental trajectory early in life (point 
1) may result in a big difference in outcomes later in life (point 2)       
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    Intensive Intervention 

 Interventions for children with autism tend to be more effective when they are inten-
sive (Howard, Stainslaw, Green, Sparkman, & Cohen,  2014 ; Klintwall et al.,  2015 ; 
Virués-Ortega,  2010 ). Intensity is usually discussed in terms of the number of hours 
per week intervention is delivered and an intervention is usually considered intense 
when it is delivered for 20 h per week or more (Matson & Konst,  2014 ). In a pio-
neering study investigating early intensive behavioral intervention (EIBI) for chil-
dren with autism, Lovaas ( 1987 ) included a comparison of outcomes when 
intervention was implemented 10 h or 40 h per week. The 40 h group experienced 
signifi cantly more improvement in IQ than the lower-intensity 10 h group. The 
results of Lovaas’ comparison of  treatment intensity      have been replicated in a num-
ber of more recent studies involving different intervention dosages, for example: (a) 
30 h per week was found to yield statistically better outcomes than 12 h per week 
(Reed, Osborne, & Corness,  2007 ); (b) 16–40 h of intervention was better than 1–15 
h in parent-implemented interventions by parents with low levels of stress (Osborne, 
McHugh, Sounders, & Reed,  2008 ); and (c) approximately 25 h of direct interven-
tion was found to be better than a less intense parent training control (Smith, Groen, 
& Wynn,  2000 ). 

 In an innovative study involving a database populated from previous interven-
tion studies, Klintwall et al. ( 2015 ) graphed the developmental  trajectories      (i.e., 
change in age-equivalent scores over time) of 453 children 5 years of age or younger 
with autism who had received either EIBI, a comparable intervention, or were in a 
control group. For every hour the children in the EIBI group received intervention 
their developmental trajectories improved (see also Eldevik et al.,  2010 ). Klintwall 
et al. pointed out that this relationship between dosage of intervention and outcome 
is comparable to the dose-response concept prevalent in medical research. 
Specifi cally, the existence of such a relationship increases certainty regarding infl u-
ence of the intervention on the dependent variables. In other words, if outcomes are 
better when more intervention is provided, there is more certainty that it is the 
intervention, and not some other factor, that is responsible for the improvements 
(Virués-Ortega,  2010 ). 

 There is some debate regarding the seemingly obvious conclusion that the more 
intervention a child receives the better off the child will be. First, there is likely a 
point at which an additional hour per week could be counter-productive. Matson 
and Smith ( 2008 ) suggest children could “burn out”, that is become too fatigued 
as a result of the intervention procedures or lose interest in the programmed con-
tingencies intended to reinforce target behaviors. Further, parents are often asked 
to implement intervention as a means to increase the number of hours the child 
receives intervention. Osborne et al. ( 2008 ) reported an interaction between parent 
stress level and  intervention intensity      wherein more hours of  parent-implemented 
intervention   by parents with low levels of stress resulted in better child outcomes, 
however; child outcomes were not better when intervention implemented by parents 
with high levels of stress was delivered for more hours per week. Finally, Fava and 
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Strauss ( 2014 ) raise several important points that arise from the consideration of 
intervention intensity only in terms of hours per week. Specifi cally, they summa-
rized fi ndings from a number of recent meta-analyses and intervention studies and 
suggest that, in addition to hours per week, intervention intensity should also be 
considered in terms of (a) active involvement of child and implementer (therapist or 
parent); (b) setting (e.g., home and community); and (c) treatment fi delity variables 
(e.g., supervision of implementation to ensure adherence to intervention protocols).  

    Behavioral Intervention 

 An intervention can be considered behavioral when it involves the intentional use of 
operant principles (Skinner,  1988 ) via applied behavior analysis (ABA) in an effort 
to improve  observable and measureable skills      (Baer, Wolf, & Risely,  1968 ). In a 
broad sense, behavioral interventions focus on altering  the interaction between the 
child and the child’s immediate environment in order to provide specifi c types of 
learning experiences. Interventions that (a) involve only medication (e.g., secretin), 
diet manipulations (e.g., gluten- and casein-free diet) or medical procedures (e.g., 
chelation) or (b) fail to acknowledge the infl uence of embedded reinforcement, 
stimulus control and other behavioral mechanisms (e.g.,  Sensory Integration 
Therapy  ) would not be considered behavioral (Davis et al.,  2013 ; Esch & Carr, 
 2004 ; Lang et al.,  2012 ). 

 Lovaas’ ( 1987 ) study is widely recognized as the fi rst EIBI applied to a group of 
children diagnosed with autism. Prior to treatment, children in that study suffered 
from speech delays, intellectual disability,  stereotypy     ,  social defi cits      and  challeng-
ing behavior      (e.g., aggression and self-injury). Nineteen children received 40 h per 
week of EIBI for approximately 2 years. Following intervention, 47 % of those chil-
dren achieved normal intellectual functioning resulting in placement in typical fi rst 
grade classrooms. Of the 40 children serving as the control group, only 2 % obtained 
IQs in the typical range and the remainder had  intellectual disability   and    were 
placed in more restrictive settings. Lovaas’ ( 1987 ) study is seminal because it chal-
lenged that decade’s paradigm regarding the nature of disability and the extent to 
which children with autism could be successfully treated. 

 A number of attempts to replicate the fi ndings of Lovaas ( 1987 ) have been 
included in meta-analyses and systematic reviews of the literature (e.g., Eldevik 
et al.,  2009 ; Makrygianni & Reed,  2010 ). Five or those meta-analytic reviews con-
taining a total of 26 EIBI studies were then summarized by Reichow ( 2012 ). 
Reichow reported that four of the fi ve  meta-analyses      concluded that EIBI was an 
effective approach to the treatment of children with autism. Using a variety of dif-
ferent defi nitions for what constitutes an evidenced-based  practice         (e.g., Silverman 
& Hinshaw,  2008 ), Riechow then concluded that EIBI could be considered an 
evidence- based practice for children with autism. Riechow also noted that the meta- 
analysis that did not report EIBI to be effective incorrectly interpreted the results of 
one of the included studies. The results of Riechow’s overview of meta-analyses 
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supported the fi ndings of other systematic reviews focused EIBI research that uti-
lized different approaches in summarizing the research base but also found EIBI to 
be effective (e.g., Kuppens & Onghena,  2012 ; Matson & Smith,  2008 ; Peters- 
Scheffer et al.,  2011 ; Rogers & Vismara,  2008 ). 

    There are at least two notable reviews that concluded there was insuffi cient evi-
dence to consider EIBI empirically-validated (i.e., Camarata,  2014 ; Warren et al., 
 2011 ). However, Warren et al. ( 2011 ) excluded a very large body of research 
involving experimental single-case designs ( SCD        ) and Camarata ( 2014 ) built from 
the fi ndings of Warren et al. and used a less systematic qualitative approach to 
review. Koegel, Koegel, Ashbaugh, and Bradshaw ( 2014 ) pointed out that SCDs 
are the most common approach used to evaluate intervention effects with children 
with autism and that SCDs have more internal validity than  randomized clinical 
trials (RCT)   where individual differences in response to intervention may be 
masked. Although one SCD study may not have the external validity (certainty 
effects will apply to people not involved in the study) that is obtained via one  RCT     , 
replications of effects across numerous SCDs studies does provide certainty regard-
ing the generalizability of fi ndings; leading some to argue that the SCD approach is 
preferable to RCTs given the heterogeneity of the autism population (Keenan & 
Dillenburger,  2011 ). Regardless, no other intervention approach for young children 
with autism has produced as much supporting research as EIBI (Howard et al., 
 2014 ; Klintwall et al.,  2015 ; Koegel et al.,  2014 ; Matson, Tureck, Turygin, Beighley, 
& Rieske,  2012 ).    

 A number of  variations      in EIBI have emerged since Lovaas ( 1987 ) and, 
although these approaches involve ABA (e.g., environmental arrangement, 
prompting and reinforcement), they can be distinguished by the degree to which 
they emphasize: (a) natural environments and routines; (b) involve parents as 
interventionists; (c) focus on specifi c target behaviors (e.g., pivotal responses and 
prelinguistic communications); and (d) following the child’s lead as opposed to 
being adult-directed. 

 The fi ve specifi c interventions included in the remainder of this book share many 
common core components (e.g., reinforcement) and all have been demonstrated to 
be effective in a variety of research designs including both  RCT     s and SCDs. Leading 
researchers in the fi eld and, in some cases the creators or co-creators of specifi c 
intervention packages, authored the chapters. The fi ve intervention approaches 
included in this text are  Discrete Trial Training         in Chap.   3     (Lerman, Valentino, & 
LeBlanc,  2016 ),  Pivotal Response Training         in Chap.   4     (Koegel, Ashbaugh, & 
Koegel,  2016 ),  Early Start Denver Model         in Chap.   5     (Talbot, Estes, Zierhut, Dawson, 
& Rogers,  2016 ),  Prelinguistic Milieu Teaching         in Chap.   6     (Peters-Scheffer et al., 
 2016 ), and  Enhanced Milieu Teaching         in Chap.   7     (Hancock et al.,  2016 ). These 
chapters cover the theoretical underpinnings, specifi c procedures, research base,  
directions for future research, and considerations for practitioners for each of these 
evidenced-based EIBI approaches. The book concludes with issues related to 
 parent- implemented intervention   in Chap.   8     (Ruppert et al.,  2016 ) and ethical issues 
related to fad, pseudoscientifi c and controversial interventions commonly used with 
children with ASD in Chap.   9     (Travers et al.,  2016 ).     
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    Chapter 2   
 Early Diagnostic Assessment                     

       Sarah     Kuriakose      and     Rebecca     Shalev   

          Introduction 

 Access to early intervention services often depends on early  in life diagnosis  . The 
average age a child receives an ASD diagnosis varies widely internationally and 
nationally. A number of obstacles often dissuade or preclude an accurate ASD diag-
nosis and current research-based approaches capable of diagnosing ASD very early 
in life (i.e., less than 18 months old) are rarely available. This chapter fi rst presents the 
diagnostic characteristics of ASD per the DSM-5, briefl y discusses the factors hypoth-
esized to be contributing to the rising ASD prevalence and obstacles to obtaining an 
accurate ASD diagnosis (e.g., access to services, pediatricians without necessary 
experience, etc). The most common ASD diagnostic procedures are then described 
and the pros and cons as well as the available psychometric data are presented in a 
table that enables comparison across approaches. Recent research investigating novel 
approaches that facilitate earlier in life diagnosis is then reviewed. The chapter con-
cludes with suggestions for future research and guidance for practitioners.  

    DSM-5 Diagnostic Criteria for  AS  D 

 The Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5; 
American Psychiatric Association,  2013 ) gives the comprehensive diagnostic crite-
ria for Autism Spectrum Disorder (ASD). The DSM-5 introduced substantive 
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changes in the diagnosis of ASD from previous editions. Previously, Autistic 
Disorder was one of fi ve Pervasive Developmental Disorders (Autistic Disorder, 
Rett’s Disorder, Childhood Disintegrative Disorder, Asperger’s Disorder, Pervasive 
Developmental Disorder—Not Otherwise Specifi ed [PDD-NOS]) under the 
umbrella category of Disorders Usually First Diagnosed in Infancy, Childhood, or 
Adolescence. The DSM-5 removed the Pervasive Developmental Disorder nomen-
clature entirely and classifi es ASD under Neurodevelopmental Disorders. The 
DSM-5 also conceptualizes the clinical heterogeneity of ASD as dimensional rather 
than categorical, with Autism Spectrum Disorder representing Autistic Disorder, 
Asperger’s Disorder, and PDD-NOS. Finally, ASD is now a dyad of symptom clus-
ters rather than a triad (Social Interaction, Communication, and Restricted, 
Repetitive, and Stereotyped Patterns of Behavior, Interests, and Activities). 

 The  diagnosis   of ASD in the DSM-5 now requires the presence of impairments 
in two domains: Social Communication and Interaction and Restricted, Repetitive 
Patterns of Behavior, Interests, or Activities. The fi rst domain (A) specifi es defi cits 
in social communication and social interaction across settings, with three diagnostic 
criteria. Individuals diagnosed with ASD must display all three criteria, either cur-
rently or by history. The four criteria are: (1) defi cits in social-emotional reciprocity, 
(2) defi cits in nonverbal communicative behavior, and (3) defi cits in developing, 
maintaining, and understanding relationships. The text of the DSM-5 provides illus-
trative examples for each criterion (e.g. for A1, examples include abnormal social 
approach and failure of normal back-and-forth conversations). 

 In the second domain (B), Restricted, Repetitive Patterns of Behavior, Interests, 
or Activities, there are four criteria. However, individuals diagnosed with ASD are 
required to meet only two criteria, currently or by history. These include: (1) stereo-
typed or repetitive motor movements, use of objects, or speech, (2) insistence on 
sameness, infl exible adhere to routines, or ritualized patterns of verbal or nonverbal 
behavior, (3) highly restricted, fi xated interests that are abnormal in intensity or 
focus, and (4) hyper- or hyporeactivity to sensory input or unusual interest in sen-
sory aspects of the environment. Illustrative examples are given for each criterion 
(e.g. for B1, examples include lining up toys, fl ipping objects, and echolalia). 

 Three additional overarching  diagnostic   criteria are given. The third criterion (C) 
notes that symptoms must be present in the early developmental period, although 
impairments may not become apparent until demands are increased later in life. The 
fourth criterion (D) states that symptoms must cause clinically signifi cant impair-
ment in functioning. The last criterion (E) states that defi cits should not be better 
explained by either Intellectual Disability or Global Developmental Delay; note, 
however, that Intellectual Disability and ASD can co-occur. The DSM-5 specifi cs 
that all individuals with previous well-established diagnoses of Autistic Disorder, 
PDD-NOS, or Asperger’s Disorders should now be given the diagnosis of ASD. 

 The diagnosis of ASD is now made with two sets of specifi ers. Severity spec-
ifi ers are ratings of the level of support needed for each domain of symptoms. 
Domains should be rated independently as Level 1 (Requiring Support), Level 2 
(Requiring Substantial Support), or Level 3 (Requiring Very Substantial Support). 
The text provides examples of impairments that illustrate each severity level and 
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notes that severity levels will change over the individual’s lifetime. While the diag-
nostic criteria only provides three levels, the supporting text in the DSM-5 states 
that severity could be below Level 1 at times in the individual’s life (e.g. not requir-
ing supports). 

 The second set of specifi ers requires the diagnosing clinician to note whether 
ASD is present: With or without accompanying intellectual impairment; With or 
without accompanying language impairment; Associated with a known medical or 
genetic or environmental factor (if associated); and Associated with catatonia (if 
associated). Therefore, a diagnosis of ASD in accordance with DSM-5 should be 
written as suggested in the examples in Table  2.1 .

   Finally, it should be noted that the diagnosis of  Social (Pragmatic) Communication 
Disorder   is a new addition to the DSM-5. It is categorized under Communication 
Disorder rather than Neurodevelopmental Disorders and is suggested as a differen-
tial diagnosis for individuals with social communication impairments but with no 
symptoms in the restricted, repetitive behaviors domains currently or by history. It 
should be noted that research is not conclusive about the diagnostic validity of 
Social Communication Disorder (Ozonoff,  2012 ; Skuse,  2012 ) and further studies 
are indicated. 

    Prevalence of ASD 

 The rising  prevalence   of ASD has been heavily reported across scientifi c and popu-
lar media outlets. The majority of prevalence studies conducted internationally 
focus on North America and Europe, although limited literature is available repre-
senting other parts of the globe. Overall, the research consensus indicates that the 
prevalence of more narrowly defi ned classical autism and broadly defi ned ASD are 
rising in global samples, beginning in the mid-1990s (Baron-Cohen et al.,  2009 ; 

   Table 2.1     Diagnosis   of ASD in accordance with DSM-5   

 Example 1.  299.00 Autism Spectrum Disorder 
 Requiring support for defi cits in social communication and requiring very 
substantial support for restricted, repetitive behavior 

 Example 2.     299.00 Autism Spectrum Disorder Associated with a known genetic condition 
(Fragile X syndrome) 
 Requiring very substantial support for defi cits in social communication and 
requiring very substantial support for restricted, repetitive behavior 
 With accompanying language impairment 

 Example 3.  299.00 Autism Spectrum Disorder Associated with an environmental factor 
(fetal alcohol syndrome) 
 Requiring very substantial support for defi cits in social communication and 
requiring substantial support for restricted, repetitive behavior 
 With accompanying intellectual impairment 
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Cavagnaro,  2009 ; Honda, Shimizu, Imai, & Nitto,  2005 ; Newschaffer, Falb, & 
Gurney,  2005 ; Rice et al.,  2013 ; Sun & Allison,  2009 ; Taylor, Jick, & McLaughlin, 
 2013 ; Wong & Hui,  2008 ). 

 Systematic reviews have reported an aggregate prevalence of approximately 
60–70 in 10,000 for ASD across the globe (Elsabbagh et al.,  2012 ; Fombonne, 
 2009 ). The majority of the literature is focused on the United States, where the most 
recently reported fi gure is 1 in 68 children, which is an average across sites ranging 
from 1 in 45 (New Jersey) to 1 in 175 (Alabama) (Centers for Disease Control 
(CDC),  2014 ). Autism was identifi ed in 1 in 42 boys and 1 in 189 girls (CDC,  2014 ). 
This represents a 30 % increase in prevalence of ASD among 8-year-olds from the 
previous CDC data (CDC,  2012 ). 

 Many factors are theorized to account for the increasing prevalence of 
ASD. Contributors can be classifi ed in three domains:  intrinsic identifi cation  , or 
measurement factors involved in documenting ASD prevalence trends, extrinsic 
 identifi catio  n, or  external classifi cation and awareness factors   leading to changes in 
case ascertainment, and risk, or possible true change in ASD symptoms in the popu-
lation over time (Rice et al.,  2013 ). In the area of intrinsic identifi cation, study meth-
ods are frequently cited as contributing bias to the overall prevalence. Case 
ascertainment methods, e.g. health records vs educational records, previous vs. pro-
spective diagnoses, parent report vs. observational diagnoses, research vs. clinical 
diagnoses, sampling of urban vs. rural regions, sampling of regions with free vs. 
paid access to screening, sampling of ages, all have systematic impacts on preva-
lence (e. g., Barbaresi, Colligan, Weaver, & Katusic,  2009 ; Baron-Cohen et al., 
 2009 ; Matson & Kozlowski,  2011 ; Parner et al.,  2011 ; Williams, Higgins, & Brayne, 
 2006 ). In fact, recent global research suggests that after adjusting for systematic 
bias in case-fi nding strategies, the prevalence of ASD is actually unchanged between 
1990 and 2010 (Baxter et al.,  2014 ). The fi gures cited changed from 7.5 in 1000 in 
1990 to 7.6 in 1000 in 2010, which approximates the global prevalence estimated by 
Fombonne ( 2009 ). 

 In the area of  extrinsic identifi cation  , it is widely known that improved awareness 
of ASD as well as the broadening of ASD to include milder forms over time have 
increased prevalence rates. Studies have shown that there has been an increase in the 
prevalence of ASD when major changes were made to diagnostic criteria, such as 
when DSM-IV criteria were introduced (King & Bearman,  2009 ). Improved aware-
ness has led to increased screening, with districts and countries that introduced 
population-level screening showing a greater prevalence (Nygren et al.,  2012 ; 
Parner et al.,  2011 ; Wing & Potter,  2002 ). The shift to identifying children at 
younger ages also explains part of the increase (Fombonne,  2009 ; Hertz-Picciotto & 
Delwiche,  2009 ). 

 Relatedly, the identifi cation of milder forms of ASD, which is infl uenced by the 
broadening of diagnostic criteria, is associated with increasing prevalence (Hertz- 
Picciotto & Delwiche,  2009 ). Both CDC ( 2014 ) and parent-reported data (Blumberg 
et al.,  2013 ) indicate that fewer children with ASD are classifi ed as having an intel-
lectual disability and the greatest increases in ASD report are in milder ASD (Keyes 
et al.,  2012 ). Another signifi cant factor impacting changes in prevalence is diagnostic 
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substitution, or the switching of a previous  diagnosis   or class of diagnoses to the 
class of ASD. Administrative data show a strong correlation  betwee  n decreasing 
rates of other disorders like mental retardation, learning disability, or developmental 
language disorder and increasing rates of ASD diagnoses, suggesting diagnostic 
substitution (Bishop, Whitehouse, Watt, & Line,  2008 ; Coo et al.,  2008 ; King & 
Bearman,  2009 ; Shattuck,  2006 ). 

 Finally, it is important to consider whether, outside of these factors, the change 
in prevalence is impacted by a true change in the incidence of ASD owing to envi-
ronmental or other risk factors. At this point, most researchers conclude that the 
trend in prevalence cannot be directly attributed to increased incidence, but also that 
the available data are not robust enough to rule out such a hypothesis (Fombonne, 
 2009 ; Rice et al.,  2013 ). Research continues to be conducted on  environmental and 
biological risk factors  , such as the increased viability of pre-term births, a risk factor 
for ASD, (Johnson et al.,  2010 ), and others (Matson & Kozlowski,  2011 ; Wazana, 
Bresnahan, & Kline,  2007 ).  

    Obstacles to Obtaining ASD Diagnostic Assessment 
and/or Accurate Diagnosis 

 ASD can be reliably diagnosed by an experienced clinician when a child is 2 years 
of age (Cox et al.,  1999 ; Kleinman et al.,  2008 ; Lord,  1995 ). However, population- 
based estimates in the United States indicate that the median age of diagnosis ranges 
from 48 (CDC,  2014 ) to 61 months (Wiggins, Baio, & Rice,  2006 ) or even 58 
months (Shattuck et al.,  2009 ). This signifi es a gap of several years. This gap is 
especially problematic given that the preponderance of evidence suggests that early 
intervention is most effective for improved outcome in ASD. Many parents fi rst 
become concerned about their child’s development before the age of 24 months 
(Wiggins et al.,  2006 ) and report seeing an average of four to fi ve doctors before 
receiving an ASD diagnosis (Goin-Kochel, Mackintosh, & Mysters,  2006 ). They 
report overall dissatisfaction with the process of receiving an ASD diagnosis (Smith, 
Chung, & Vostanis,  1994 ) Barriers to timely diagnosis of ASD are present at the 
patient, family, and community level. 

 Research indicates  that   several patient-level factors impact the timing of ASD 
diagnosis. Boys are diagnosed on average earlier than girls (Goin-Kochel et al., 
 2006 ), even when girls had a greater degree of cognitive  impairmen  t (Shattuck 
et al.,  2009 ). Children with IQs in the range of intellectual disability were diagnosed 
earlier, as were children who experienced a developmental regression (CDC,  2014 ; 
Shattuck et al.,  2009 ). Children whose symptoms are on the milder end of the spec-
trum are diagnosed later (Goin-Kochel et al.,  2006 ; Mandell, Novak, & Zubritsky, 
 2005 ; Thomas, Ellis, McLaurin, Daniels, & Morrissey,  2007 ). 

 At the family level, strong associations, though not always consistent across 
studies, have been found between timing of diagnosis and  socioeconomic status   and 
 race/ethnicity  . Lower age of diagnosis has been associated with higher parental 
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 education as well as higher family income (Fountain, King, & Bearman,  2011 ; 
Goin- Kochel, Mackintosh, & Mysters,  2006 ). The lowest rate of diagnosed ASD, as 
reported by parents, was in low-income families (Liptak et al.,  2008 ) and families 
near the poverty level received diagnoses nearly a year later than those with incomes 
greater than 100 % of the poverty level (Mandell et al.,  2005 ). 

 Although ASD does not disproportionately affect any racial or ethnic group, 
diagnosis rates do vary. Several studies have found that ethnic minority status is 
associated with lower or later diagnosis of ASD (CDC,  2014 ; Travers, Tincani, & 
Krezmien,  2011 ). Mandell, Listerud, Levy, and Pinto-Martin ( 2002 ) found that, 
of children on Medicaid, white children were diagnosed at 6.3 years of age, ver-
sus 7.9 years for African American children, and 8.8 years for Latino children. 
Among children who were referred to specialty care who were later diagnosed 
with ASD, White children were 2.6 times as likely to receive an ASD diagnosis 
at the fi rst visit as African American children, who were more likely to be diag-
nosed with ADHD, adjustment disorder, and conduct disorder (Mandell, 
Ittenbach, Levy, & Pinto- Martin,  2007 ). The authors hypothesize that this could 
be related to cultural differences in how parents recognize and report symptoms, 
race-related differences in the clinicians’ interpretation of symptoms, or a combi-
nation of the two. 

  Community level factors   also play a role in timing of diagnosis. Children living 
in rural areas received diagnoses on average 0.4 years later than children living in 
urban areas (Mandell et al.,  2005 ). This disparity continues to be present when 
accessing  autism-related care  , with children in nonmetropolitan areas having poorer 
access (Thomas et al.,  2007 ). Proximity to a medical center is associated with ear-
lier age of diagnosis (Kalbrenner et al.,  2011 ). Access to specialty care improves 
diagnosis, with those referred to a specialist receiving a diagnosis 0.3 years earlier 
than those who were not (Mandell et al.,  2005 ). Most children with ASD are identi-
fi ed at nonschool settings, such as hospitals and clinics (Wiggins et al.,  2006 ), and 
therefore, limited access to such settings may impact diagnosis. Research confl icts 
on whether living in a high-income community is predictive of diagnosis; while 
some studies support this fi nding (Rosenberg, Landa, Law, Stuart, & Law,  2011 ; 
Thomas et al.,  2012 ), others note that the effect does not remain when parental edu-
cation is controlled (Fountain et al.,  2011 ). 

 The fi rst point of contact for diagnosis is typically the pediatrician or primary 
care physician. Many research studies have focused on barriers to accurate diagno-
sis in primary care settings.  Primary barriers   include awareness, time, cost and 
reimbursement, and training. Although developmental screeners have been shown 
to more accurately identify children at risk for ASD (Miller et al.,  2011 ), pediatri-
cians have reported that they trust clinical acumen over such screeners (Morelli 
et al.,  2014 ). Others report that they do not know how to use screeners or which 
screeners to use (Dosreis, Weiner, Johnson, & Newschaffer,  2006 ) Over 70 % of 
ASD diagnoses are made without using standardized instruments (Wiggins et al., 
 2006 ). Most practices do not get reimbursed at sustainable rates for providing  devel-
opmental screening   (Filipek et al.,  2000 ; Shattuck & Grosse,  2007 ). Patients with 
ASD in states with better reimbursement rates have less trouble accessing care 
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(Thoas, Parish, Rose, & Klany,  2011 ). They also report not having time to do screen-
ings (Dosreis et al.,  2006 ; Filipek et al.,  2000 ; Morelli et al.,  2014 ). 

  Pediatrician training   has become a high-priority public policy initiative, with 
national campaigns through the American Academy of Pediatrics (Johnson, Meyers, 
& The Council on Children with Disabilities,  2007 ) and the Centers for Disease 
Control. Medical students receive little focused training about diagnosis ASDs 
(Shah,  2001 ). Pediatrician training studies are overall positive but suggest caution. 
Many awareness building initiatives increase pediatrician knowledge but do not 
necessarily lead to referrals, nor is there adequate follow-up data to understand 
whether the referrals were appropriate and effective (Daniels, Halladay, Shih, Elder, 
& Dawson,  2014 ). While some studies show increased identifi cation and referral 
(Guevara et al.,  2012 ; Swanson et al.,  2014 ), others show inconsistent results. Of 
children who screened positive for developmental delay, only 30 % (Windham et al., 
 2014 ) to 65 % (Morelli et al.,  2014 ), were referred to treatment and of those who 
were referred, only half followed through (Morelli et al.,  2014 ; Windham et al., 
 2014 ). At least one study suggests that over identifi cation may be an issue (Zachary, 
Stone, & Humberd,  2009 ). A study in which practice parameters were distributed 
and publicized showed a decrease of 1.5 years in average age of ASD diagnosis; 
however, results were not maintained at 2-year follow-up (Holzer et al.,  2006 ). 
Therefore, sustainability of such campaigns is important to consider. Some innova-
tive models, such as telephone screening of low-resource communities (Roux et al., 
 2012 ), and screening of children using videos uploaded to smartphones (Oberleitner, 
Reischel, Lacy, Goodwin, & Spitalnick,  2011 ) are currently being evaluated, with 
promising results.  

    Assessment Practices 

 In response to the  increasing   prevalence of ASD and in the face of obstacles to 
accurate diagnostic assessment, health care professionals have adopted new prac-
tices to systematically detect ASD in young children. Best-practice guidelines set 
by the American Academy of Pediatrics now call for routine surveillance at every 
well-child visit, with the use of ASD-specifi c screening tools at 18 and 24 months 
(Johnson et al.,  2007 ). Positive screen results prompt clinicians to initiate further 
assessment, which may lead to a diagnosis of ASD. Effective  screening practices   for 
ASD are essential in early childhood, as the majority of parents fi rst recognize 
abnormalities prior to the second birthday (Baghdadli, Picot, Pascal, Pry, & 
Aussilloux,  2003 ; Chawarska et al.,  2007 ; De Giacomo & Fombonne,  1998 ; Tolbert, 
Brown, Fowler, & Parsons,  2001 ). But despite the early age of parental recognition, 
on average, children are not diagnosed with ASD until 48 months, well after initial 
concerns have  been   noted (Centers for Disease Control,  2012 ). Early diagnosis of 
ASD increases children’s access to early intervention services, which is central to 
achieving positive outcomes (Lovaas,  1987 ; National Research Council,  2001 ; 
Rogers & Vismara,  2008 ).   
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    Screening for ASD 

 A number of autism-specifi c screeners have been developed to facilitate accurate 
detection of ASD in young children. Some systems are  designed   for population- 
based screening and, others are designed to screen children already suspected of 
ASD. These types of screenings are referred to as level one and level two, 
respectively. 

 To understand the utility and effi cacy of a particular screening or diagnostic 
instrument, it is essential to have knowledge of its psychometric properties, espe-
cially the indices of sensitivity and specifi city.  Sensitivity  refers to a measure’s abil-
ity to correctly identify children who are at risk for the disorder;  specifi city  refers to 
its ability to correctly rule out children who are not at risk for the disorder. According 
to Coonrod and Stone ( 2005 ), acceptable levels of sensitivity are specifi city are .80 
and higher. Although both metrics of sensitivity and specifi city are relevant to accu-
rate diagnosis, maximum sensitivity is generally achieved at the cost of lower speci-
fi city, and vice versa. Recently, several ASD-specifi c screeners have been developed; 
however, few have been carefully evaluated. Therefore, clinicians must use be some 
caution when selecting instruments for routine clinical practice (Charman & 
Gotham,  2013 ). 

    Level One 

  Level one ASD screeners   typically use the reports of parents and caregivers to mea-
sure broad developmental constructs suggestive of ASD. They are easy and quick to 
administer and interpret, and they are characterized by high sensitivity. High sensi-
tivity is favorable in level one screeners because their purpose is to identify the 
maximum number of children at risk for developing the disorder. But, they also lead 
to over-identifi cation (i.e., false positives) due to low specifi city; many children 
identifi ed as at-risk following the level one screening will be  determin  ed to be unaf-
fected by ASD after further evaluation. However, it is likely that these children have 
related developmental disorders (Dietz, Swinkels, van Daalen, van Engeland, & 
Buitelaar,  2006 ; Pierce et al.,  2011 ). When it comes to level one screeners for ASD, 
high sensitivity is more important than high specifi city, because the consequences 
of missing a child with ASD are far more signifi cant than evaluating a child who is 
unaffected (Barton, Dumont-Mathieu, & Fein,  2012 ). 

 Several level one screening measures for ASD have been developed for clinical 
use in children 18-months and older (see Table  2.2 ). Widespread level one tools 
include: (a) the Checklist for Autism in Toddlers (CHAT; Baron-Cohen et al.,  1992 ), 
(b) the Modifi ed Checklist for Autism in Toddlers (M- CHA  T; Robins et al.,  2001 ), 
and (c) the Early Screening for Autistic Traits (ESAT; Swinkels et al.,  2006 ).

   Baron-Cohen et al. ( 1992 ) developed and validated the fi rst level one screener for 
ASD in Great Britain, called the CHAT. The 14-item CHAT was designed to identify 
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children who show signs of ASD at 18 months old. Items focus on the  attainment of 
key social communication milestones, such as pretend play and two aspects of joint 
attention. These include protodeclarative pointing (e.g., pointing at an object for the 
purpose of directing another person to look at it) and gaze monitoring (e.g., looking 
in the same direction as another person). Nine items on the CHAT are based on par-
ent report; the remaining fi ve are based on in-home observations conducted by 
health practitioners. Validation studies with high-risk and general populations indi-
cate that although the CHAT nearly always identifi es children with ASD correctly, 
it also misses many children (Baird et al.,  2000 ; Baron-Cohen et al.,  1996 ; Scambler, 
Rogers, & Wehner,  2001 ). 

 The M-CHAT is an extension of the CHAT. It is in the public domain and can be 
accessed at   https://www.m-chat.org    . It includes the nine parent-rated items from the 
CHAT and 14 original items (Robins et al.,  2001 ). The authors of  the   M-CHAT cre-
ated additional items in order to assess a broader range of symptoms in children 
aged 16- to 30-months, and to increase the sensitivity of the measure. They included 
parent-rated items only to account for the absence of health visitor observations in 
the United States (Robins et al.,  2001 ). The original validation sample included 
1293 children who were screened at the 18- and 24-month well-child visit, 58 of 
whom received diagnostic evaluations, and 39 of whom were diagnosed with a 
spectrum disorder. Although sensitivity and specifi city cannot be determined until 
follow-up of the initial sample is complete,  estimat  es are very promising (e.g., .87 
and .99, respectively; Robins et al.,  2001 ). 

 The ESAT is a 14-item parent rating scale for children between the ages of 14- 
and 15-months in the general population. During development, Dietz et al. ( 2006 ) 
screened 31,724 children for ASD in the Netherlands using a two-pronged approach. 
First, parents completed a four-item prescreening questionnaire at well-child 
appointments. Second, children with positive results were observed in the home by 
a mental health professional who completed the 14-item ESAT measure. Of the 
children who participated, 18 were diagnosed with ASD and 55 were identifi ed as 
having other developmental disorders, such as language disorder ( n  = 18) and intel-
lectual disability ( n  = 13). Although sensitivity and specifi city data are not yet avail-
able, prevalence data suggest the sensitivity of the ESAT is relatively low. Further, 
a large number of false-positive results were generated following the prescreening 
phase (Dietz et al.,  2006 ). 

 The Communication and Symbolic Behavior Scales Developmental Profi le 
(CSBS  DP  ; Wetherby & Prizant,  2002 ) Infant/Toddler Checklist and Pervasive 
Developmental Disorders Screener Screening Test, Second Edition (PDDST- II  ; 
Siegel,  2004 ) are two measures that offer level one and level two screening. The 
CSBS DP is comprised of a 24-item parent questionnaire (level one) and follow-up 
behavioral observation (level 2) with the Scale of Red Flags ( SOR  F; Wetherby & 
Woods,  2002 ). The PDDST-II contains caregiver-rating forms for three settings; 
primary care centers, developmental disabilities clinics, and autism clinics. While 
the CSBS targets very young children (6–24 months) only, the PDDST is intended 
for use with toddlers and children under the age of 6. The CSBS and PDDST continue 
to be under investigation.  
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    Level Two 

 In contrast to level one, level two screeners contain high specifi city. High specifi city 
is an important quality of level two screeners because it allows practitioners to dis-
criminate developmental disabilities from other disorders and pinpoint the specifi c 
 developmental   condition (Bishop, Luyster, Richler, & Lord,  2008 ). Commonly used 
level two screeners include: (a) the Social Communication Questionnaire (SCQ; 
Rutter, Bailey, & Lord,  2003 ), (b) the Social Responsiveness Scale, Second Edition 
(SRS-2; Constantino, 2012), (c) the Childhood Autism Rating Scale, Second Edition 
( CARS2  ; Schopler et al.,  2010 ), and (d) the Gilliam Autism Rating Scale, Third 
Edition (GARS- 3  ; Gilliam,  2014 ). 

 The SCQ is 40-item caregiver questionnaire based on, and strongly correlated 
with ( r  = .71–.73; Berument, Rutter, Lord, Pickles, & Bailey,  1999 ; Corsello et al., 
 2007 ), the Autism Diagnostic Interview (ADI; Lord, Rutter, & Le Couteur,  1994 ) 
and Autism Diagnostic Interview-Revised (ADI- R  ; Rutter, Le Couteur, & Lord, 
 2003 ). Although it was originally developed for research, the SCQ is now com-
monly used in both research and practice (Charman & Gotham,  2013 ). The initial 
SCQ validation study conducted by Berument et al. ( 1999 ) included 160 individuals 
previously diagnosed with ASD and 40 without ASD. Participants ranged from ages 
4 to 40 years old and were primarily British. Sensitivity and specifi city were high, 
with values of .85 and .75, respectively. Subsequent  in  vestigations, which focused 
on younger participants (2–16 years old) and included American samples, showed 
mixed fi ndings. Chandler et al. ( 2007 ) reported comparable sensitivity (.88) and 
specifi city (.72) in children between the ages of 9 and 10 years old. Eaves, Wingert, 
Ho, and Mickelson ( 2006 ) also reported moderate sensitivity (.71) and specifi city 
(.79) in a study with children between ages 3 and 7 years old; however, in a related 
study with children between the ages 4 and 6 years old, Eaves et al. ( 2006 ) reported 
lower sensitivity (.74) and specifi city of (.54). The work of Corsello et al. ( 2007 ) 
provides further evidence to suggest age plays a role in the accuracy of the measure: 
higher sensitivity was found when the SCQ was used to screen children 11 years 
and older (.80), compared to children under the age of 5 years (.68). Although the 
utility of the SCQ has been primarily studied in the context of at-risk populations, 
there is some evidence to suggest it may also be an effective population-based 
screening tool (Chandler et al.,  2007 ). 

 The SRS-2 is a 65-item rating scale for parents and teachers. Items address char-
acteristics of autism and total scores discriminate between people with and without 
ASD. Like the SCQ, the SRS is strongly correlated with validated diagnostic mea-
sures, such as the ADI-R ( r  = .65–.77; Constantino et al.,  2003 ). Several studies have 
shown that the SRS-2 effectively discriminates between children with ASD, non- 
ASD disorders, and those whom are typically developing. Constantino et al. ( 2004 ) 
reported high sensitivity (.85) and specifi city (.75) in their sample of 259 children 
with ASD and non-spectrum disorders. In a later study of 119 children between 9 
and 13 years of age, Charman et al. ( 2007 ) reported sensitivity of .78 and specifi city 
of .67. German and Japanese translations of the SRS-2 have also been studied 
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(Bölte, Westerwald, Holtmann, Freitag, & Poustka,  2011 ; Kamio et al.,  2013 ). 
When comparing ASD and non-spectrum disorders with the German version, sen-
sitivity was .80 and specifi city was .69 (Bölte et al.,  2011 ). For the Japanese version, 
indices were contrasted across girls and boys, with alternate cutoff points used for 
each group. The results show the measure performed equally well with girls and 
boys. Sensitivity for girls was .32 and specifi city was .95; sensitivity for boys was 
.23 and specifi city was .96 (Kamio et al.,  2013 ). 

 The CARS2 (Schopler et al.,  2010 ) is a clinician rating system for detecting 
symptoms of ASD. The CARS2 is comprised of standard (CARS2-ST) and high- 
functioning (CARS2-HF) forms. The CARS2-ST is for children between the ages 2 
and 5 years old and older  individua  ls with below average intellectual functioning. 
The CARS2-HF is for children 6 years and older who are verbally fl uent and have 
IQ in the Low Average range, or higher. The CARS2 ratings are based on an unstruc-
tured observation session and information gathered from a caregiver (Schopler 
et al.,  2010 ). The CARS2 has strong technical properties. Data obtained from the 
verifi cation sample indicate the indices of sensitivity (.81) and specifi city (.87) are 
strong. Correlations between the CARS and other autism instruments are high, and 
the original CARS was used extensively in clinical intervention to monitor symp-
tom severity (Schopler et al.,  2010 ). 

 The GARS-3 is a clinician-rated scale for children 3–22 years old. The GARS-3 
is based on the DSM-5 criteria for ASD. Similar to the CARS2, scores are classifi ed 
by likelihood of ASD and severity of symptoms. To date, no  i  ndependent replication 
studies have been published on the sensitivity and specifi city of the GARS-3. Past 
reports of the GARS (Gilliam,  1995 ) and GARS-2 (Gilliam,  2006 ) have generally 
found low sensitivity and specifi city, and thus indicate limited clinical utility (Norris 
& Lecavalier,  2010 ; Pandolfi , Magyar, & Dill,  2010 ; Sikora, Hall, Hartley, Gerrard- 
Morris, & Cagle,  2008 ). 

 The  Screening Test for Autism   in 2-Year-Olds (STAT; Stone Coonrod, & Ousley, 
 2000 ) is a level two screener for children between the ages of 24 and 36 months. The 
STAT involves direct assessment by a clinician. It is comprised of 12 items that cover 
four domains: play, requesting, directing attention, and motor imitation. Although 
the STAT is completed by a clinician, it is relatively brief and does not require sub-
stantial training. Psychometric data are not widely available for the STAT. 

 Although they CARS and GARS are intended for screening, they are sometimes 
used in clinical practice as diagnostic tools (Bishop, Luyster, et al.,  2008 ). The 
CARS2 and GARS-3 may be appealing to clinicians because they are time-effi cient 
and require minimal training to administer. However, these instruments should not 
be used in place of robust diagnostic instruments, as described below.   

    Diagnosing ASD 

 Children who perform below an established cut-off score on a level two screening, 
and those who demonstrate unusual patterns of development should receive an in- 
depth diagnostic assessment using validated instruments (see Table  2.3 ). Evidence 
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suggests clinical diagnoses of ASD can be made reliably as early as 2 years (Cox 
et al.,  1999 ; Kleinman et al.,  2008 ; Lord,  1995 ). Because there are not yet biological 
markers for ASD, the gold standard for diagnosing ASD in a child is a best-estimate 
 clinical diagnosis  , provided by qualifi ed and experienced clinicians (Chawarska, 
Klin, Paul, & Volkmar,  2007 ; Klin, Lang, Cicchetti, & Volkmar,  2000 ; Stone et al., 
 1999 ). Several areas of functioning are impacted by ASD and therefore the process 
of diagnosing ASD is complex and requires a multidimensional approach (Lord & 
Corsello,  2005 ). The National Research Council ( 2001 ) recommends that the iden-
tifi cation of ASD include a “multidisciplinary evaluation of  social behavior  , lan-
guage, and nonverbal  communication  ,  adaptive behavior  ,  motor skills  ,  atypical 
behaviors  , and  cognitive status   by a team of professionals experienced with autism 
spectrum disorders” (p. 214). To this end, clinicians use assessment data collected 
through ratings scales, semi-structured interviews, and clinical observation to make 
ASD diagnoses (Bishop, Luyster et al.,  2008 ; Lord, Petkova et al.,  2012 ). Integrating 
information from multiple sources (e.g., caregivers, teachers and experienced clini-
cians) is especially useful for complex cases (Kim & Lord,  2012a ).

      Autism Diagnostic Tools 

 The Autism Diagnostic  Intervie  w-Revised (ADI-R; Lord et al.,  1994 ) is the most 
widely used instrument for making diagnoses of ASD in individuals with a nonver-
bal mental age above 24 months (Rutter, Le Couteur, et al.,  2003 ). The ADI-R is 
comprised of 93 items that address (a) background information and early develop-
ment (e.g., family, education, previous diagnoses, and medications); (b) communi-
cation; (c) reciprocal interactions; (d) restricted, repetitive behaviors and interests; 
and (e) general behavior. The majority of items include separate codes to account 
for the target behavior at different points in the child’s life, such as the present time, 
between the child’s fourth and fi fth birthday, and when the behavior was regarded 
as most atypical. Clinicians score individual items based on their judgments about 
the target behavior (e.g., presence and severity). Appropriate use of the ADI-R is 
dependent on correct administration and accurate interpretation of informant 
responses. Therefore, specialized training is required to learn the administration and 
coding procedures (Lord et al.,  1994 ). 

 In addition to scoring individual items, clinicians complete  diagnostic algorithms   
based on the child’s language level. The algorithms, which include the ADI-R items 
that most closely map onto the clinical descriptions and diagnostic guidelines, 
provide cutoff scores for determining classifi cation (Lord et al.,  1994 ). In order to 
reach the ADI-R classifi cation of “autism,” individuals must meet or exceed the 
algorithm thresholds in communication, social reciprocity, and restricted, repetitive 
behaviors and interests; they must also have evidence of onset before 36 months 
(Rutter, Le Couteur, et al.,  2003 ). The algorithms for children 4 years and older 
have not changed since they were originally published by Western Psychological 
Association (WPS) in 2003; however, several investigators have proposed alternate 
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thresholds to identify the more broadly defi ned ASD, rather than autism only (e.g., 
International Molecular Genetic Study of Autism Consortium,  2001 ; Risi et al., 
 2006 ; Sung et al.,  2005 ). Adapting the original algorithm to refl ect a wider range of 
symptoms is particularly pressing in light of the DSM-5 diagnostic criteria for ASD 
(De Bildt et al.,  2013 ). 

 A ‘Toddler’ version of the ADI-R has also been developed for children 4 years 
and younger with a nonverbal mental age above 10 months. This version includes 
32 new items that assess the onset of symptoms and the child’s general development 
(Kim & Lord,  2012b ). All other items in the Toddler ADI-R are identical to the 
standard ADI-R, with the exception of codes for behaviors observed between the 
fourth and fi fth birthday (theses are omitted from the Toddler ADI-R). Although the 
Toddler ADI-R has been used in research for several years, it is not yet published. 

 Risi et al. ( 2006 ) assessed the sensitivity and specifi city of the ADI- R   for chil-
dren 3 years and older using a sample from the U.S. ( N  = 960) and Canada ( N  = 232). 
Results indicate the ADI-R has strong sensitivity (.89–.95) and adequate specifi city 
(.56–.59) when discriminating autism plus other spectrum disorders from non- 
spectrum disorders (Risi et al.,  2006 ). De Bildt et al. ( 2013 ) found comparable 
results in their sample of Dutch children ( N  = 1204). However, the ADI-R has been 
found to be less effective at identifying children whose mental age is below 24 
months, and those with profound intellectual disability (Chawarska, Klin, et al., 
 2007 ; Cox et al.,  1999 ; Lord,  1995 ; Risi et al.,  2006 ). Although the ADI-R accu-
rately differentiates between ASD and other developmental disorders in older pre-
school and school-age children, several investigators have reported lower sensitivity 
for toddlers, due to subthreshold scores in the area of restricted, repetitive behaviors 
and interests (Chawarska, Klin, et al.,  2007 ; Cox et al.,  1999 ; Ventola et al.,  2006 ; 
Wiggins & Robins,  2008 ). 

 In response, Kim and Lord ( 2012b ) created new diagnostic algorithms for tod-
dlers and early preschool students using assessment data from 829 children between 
the ages of 12 and 47 months. These algorithms include only items represented in 
both standard and toddler versions (Kim & Lord,  2012b ). Distinct cutoff scores for 
research and clinical purposes were created. While the clinical cutoffs were selected 
to maximize sensitivity and maintain adequate specifi city (above .70) for the com-
parison of ASD to non-spectrum disorders, research cutoffs were selected to maxi-
mize specifi city (above .80) and maintain adequate sensitivity for the comparison 
of a narrower defi nition of ASD (e.g., autism) to non-spectrum disorders. Scores 
on the Toddler algorithm fall into two categories, which complement the DSM-5 
criteria for ASD: social communication and restricted and repetitive behaviors and 
interests. They also correspond to three ranges of concern based ASD symptom 
severity: Little-to-No Concern, Mild-to-Moderate Concern, and Moderate-to-
Severe Concern. 

 Kim, Thurm, Shumway, and Lord ( 2013 ) confi rmed the diagnostic validity of the 
 toddler algorithms   in their replication study using two large independent samples 
provided by research sites in the U.S. and Canada. Across both datasets, and taking 
into account characteristics of age and language level, when applying the clinical 
cutoff score, sensitivity for ASD compared to non-spectrum disorders ranged from 
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.89 to .97 and specifi city ranged from .58 to .94. The research cutoff for autism 
yielded sensitivity and specifi city ranges of .69–.97 and .64–.94, respectively. 

 The  Autism Diagnostic Observation Schedule, Second Edition (ADOS-2)   is a 
semi-structured observational assessment for diagnosing ASD. The ADOS-2 is a 
revision of the Autism Diagnostic Observation Schedule ( ADO  S; Lord, Rutter, 
DiLavore, & Risi,  1999 ) and is presented in two parts: ADOS-2 Modules 1–4 (Lord, 
Rutter, et al.,  2012 ) and ADOS-2 Toddler Module (Lord, Luyster, et al.,  2012 ). It 
includes fi ve development and language-dependent assessment modules across both 
parts, which support its use with toddlers, school age children, and adults with a 
range of abilities (Lord, Rutter, et al.,  2012 ). The appropriateness of a given module 
relies on the individual’s age, verbal abilities, and interests (see Table  2.4 ). Currently, 
Lord and Hus are conducting validity testing for an adapted protocol, which is 
intended for use with older individuals with limited language.

   The Diagnostic Interview for Social and Communication Disorders ( DISC  O; 
Wing et al.,  2002 ) and the Development, Diagnostic and Dimensional Interview, 
Third Edition (3di; Skuse et al.,  2004 ) are other interview systems used to diagnosis 
ASD. The DISCO (Wing et al.,  2002 ) is a semi-structured standardized interview 
comprised of 362 items that target ASD and related developmental and psychiatric 
disorders. Administration is approximately 3 h (Wing et al.,  2002 ). Although the 
DISCO was designed for the purpose of systematically collecting information about 
a child’s presenting symptoms and informing treatment recommendations, it also 
contains algorithms for diagnostic classifi cation. Studies of the DISCO conducted 
in the US and Sweden (Nygren et al.,  2009 ; Wing et al.,  2002 ) revealed robust sen-
sitivity (.82–1) and good specifi city (.55–.83) for discriminating ASD from non- 
spectrum disorders. 

 The 3di (Skuse et al.,  2004 ) is a computer-based standardized parent interview 
administered face-to-face by a trained clinician. It’s comprised of mandatory and 
optional modules, including the  Pervasive Developmental Disorder (PDD) Module  , 
which targets ASD symptoms. The PDD Module takes approximately 90 min to 
complete. When comorbid symptoms are present, examiners administer additional 
modules. Following the interview, computer-generated reports are provided to 
inform diagnosis (Skuse et al.,  2004 ). In contrast to semi-structured diagnostic 
interviews (e.g., ADI-R, DISCO),  the   3di requires minimal training to administer 
(Skuse et al.,  2004 ). Further, fi ndings from Skuse et al.’s ( 2004 ) original paper of 
120 children indicate the 3di accurately discriminated between children with ASD, 

   Table 2.4    Guidelines for selecting)    ADOS-2 modules   

 ADOS-2 module  Chronological age range  Expressive language level 

 Toddler  12–30 months  No speech, single words 
 1  31 months and older  No speech, single words 
 2  Any age  Phrase speech 
 3  Child, young adolescent)     Fluent speech 
 4  Older adolescent, adult  Fluent speech 
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children with non-spectrum disorders, and typically developing children with very 
high sensitivity (.98) and specifi city (1). Psychometric properties are also strong for 
the abbreviated 3di (3di-sv; Santosh et al.,  2009 ). The DISCO and 3di show great 
promise however; further study is necessary to truly understand their utility for 
diagnosing in ASD across clinical populations and settings. 

 The ADOS-2 is a 40–60 min play and activity based standardized assessment for 
observation of social and communication behaviors relevant to the clinical diagno-
sis of ASD (e.g., eye contact, gestures, social overtures and responses, sensory 
interests, restricted and repetitive behaviors, and others). During the ADOS-2, 
examiners deliver structured and semi-structured presses for social interaction and 
then code behaviors associated with particular test items. Examiners also give rat-
ings of their overall impressions of the child’s social communication skills (Lord, 
Rutter, et al.,  2012 ). 

 In the updated revision, the authors provide unique algorithms for each of the 
fi ve modules. Each module has a new algorithm in the ADOS-2, with the exception 
of Module 4; the Module 4 algorithm in the ADOS-2 is identical to the Module 4 
algorithm in the original ADOS. However, Hus and Lord ( 2014 ) released a revised 
Module 4 algorithm shortly after the ADOS-2 was published by WPS. All future 
mentions of the Module 4 algorithm are in reference to the Hus and Lord ( 2014 ) 
algorithm. 

 For Modules 1 through 4, the algorithms provide cutoff score for determining 
instrument classifi cation. Keeping in-line with the DSM-5 diagnostic  criteria  , the 
ADOS-2 algorithms for Modules 1 through 4 provide thresholds for autism  and  
ASD based on the domains of “social affect” and “restricted and repetitive behav-
ior” (Hus & Lord,  2014 ; Lord, Rutter, et al.,  2012 ). They also provide Comparison 
Scores, which indicate an individual’s severity of autism spectrum-related symp-
tomatology compared to children with ASD who are the same age and language 
level. ADOS-2 Comparison Scores range from 1 to 10 and correspond to the follow-
ing interpretive categories: Minimal-to-No Evidence, Low Level, Moderate Level, 
and High Level. These standardized severity scores not only assist clinicians in 
formulating their clinical impressions, but they also afford them the opportunity to 
monitor changes in an individual’s presentation over time (Hus & Lord,  2014 ; Lord, 
Rutter, et al.,  2012 ). 

 Much like its companion measure, the Toddler ADI-R, the ADOS-2 Toddler 
Module algorithm takes a more cautious approach to summarizing symptoms by 
providing three ranges of concern, rather than diagnostic classifi cation. This 
approach is ideal for the Toddler Module because it refl ects the uncertainty of diag-
nosis in young children based on clinical observation alone (Lord, Luyster, et al., 
 2012 ). 

 The fi rst step in the ADOS-2 revision process was to improve the diagnostic 
validity of the ADOS algorithms. Gotham, Risi, Pickles, and Lord ( 2007 ) used a 
large sample ( N  = 1139) of children and adolescents aged 14 months to 16 years to 
update the algorithms for Modules 1 through 3. Approximately one third of the 
participants had enrolled in earlier studies and therefore were linked to data from 
multiple ADOS administrations. In total, 1630 assessments comprised of an ADOS 
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administration, a measure of verbal IQ, and the best-estimate clinical diagnosis 
were reviewed. Two comparisons were conducted: autism versus non-spectrum 
cases ( n  = 1157) and non-autism ASD versus non-spectrum cases ( n  = 685). The 
results of Gotham et al.’s ( 2007 ) analyses indicate that across modules, for children 
with a nonverbal mental age above 15 months, the new algorithms demonstrated 
adequate sensitivity (.72–.97) for both diagnostic comparisons. Specifi city was also 
very high for discriminating autism from non-spectrum disorders (.84–.95). 
Specifi city was slightly lower for discriminating non-autism ASD from non- 
spectrum disorders, though it was still strong (.76–.83). 

 A replication study by Gotham et al. ( 2008 ) confi rmed the predictive validity of 
the algorithms for Modules 1 through 3. In this multisite study, data from 1282 
cases were reviewed. Sensitivity was high for autism versus non-spectrum disorders 
comparisons (.82–.94) though slightly lower for non-autism ASD versus non- 
spectrum disorders comparisons (.60–.95). As expected, specifi city was very high 
for discriminating autism from non-spectrum disorders (.80–1) and slightly lower 
for discriminating non-autism ASD from non-spectrum disorders (.75–1). 

 Hus and Lord ( 2014 ) demonstrated strong sensitivity and specifi city for the 
ADOS-2 Module 4 algorithm in their sample of 393 young adolescents and adults 
( M  = 21.56) with 437 assessments. Overall, the revised algorithm demonstrated very 
high sensitivity (.95) and specifi city (.82) for discriminating between individuals 
with ASD and non-ASD disorders. 

 The  ADOS-2 Toddler validation sample   included 182 young children between 
the ages of 12 and 30 months. Many children were enrolled in longitudinal studies 
resulting in multiple assessments. In total, 360 comprehensive evaluations com-
prised of the ADI-R, standardized cognitive and language testing, and best-estimate 
clinical diagnosis were analyzed. Children were assigned to one of two develop-
mental groups, based on their chronological age and language ability: (a) children 
between the ages of 12 and 30 months with few to no words and (b) children between 
the ages of 21 and 30 months with some words. Sensitivity and specifi city were 
excellent for both developmental groups. For the group of children with few to 
words, sensitivity for contrasting ASD cases with non-spectrum plus typically 
developing cases was .91 and specifi city was .94. For the group with some words, 
sensitivity for contrasting ASD cases with non-spectrum plus typically developing 
cases was .88 and specifi city was .94. 

 Although the ADI-R and ADOS-2 provide some overlapping information, they 
lead to more accurate diagnostic formulations in young children and adolescents 
when used in combination, rather than individually (De Bildt et al.,  2004 ,  2013 ; 
Kim & Lord,  2012a ; Le Couteur, Haden, Hammal, & McConachie,  2008 ; Risi et al., 
 2006 ). In effect, the sensitivity and specifi city for the combined use of the two mea-
sures is better balanced than each instrument’s individual properties (Kim & Lord, 
 2012a ; Risi et al.,  2006 ). Consequently, experts in the fi eld recommend the use of 
both the ADI-R and ADOS-2 to inform diagnostic decision-making (Kim & Lord, 
 2012a ; Risi et al.,  2006 ). In addition to complementing each other well, the ADI-R 
and ADOS-2 represent the most rigorously evaluated diagnostic tools for 
ASD. Although other measures show great promise, they have not undergone the 
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same degree of testing. When selecting diagnostic instruments, clinicians should 
carefully review the available research, including independent replication studies, 
and compare fi ndings with their goals for assessment.  

    Developmental Assessment 

 In addition to administering instruments that target ASD symptoms, clinicians 
should complete a  developmental assessment   using a core battery that includes tests 
of cognitive abilities, language skills, and adaptive functioning, to inform diagnosis 
(Ozonoff, Goodlin-Jones, & Solomon,  2005 ). Such measures provide a context for 
determining whether or not a child’s social, communication and play behaviors are 
developmentally appropriate (Bishop, Luyster et al.,  2008 ). They also provide infor-
mation relevant to effective treatment planning. The Mullen Scales of Early Learning 
(MSEL; Mullen,  1995 ) and the Differential Ability Scales, Second Edition (DAS- II  ; 
Elliott,  2007 ) are two cognitive tests that are frequently used in research and clinical 
evaluations for children suspected of ASD (Akshoomoff,  2006 ; Bishop, Guthriec, 
Coffi ng, & Lord,  2011 ; Lord, Petkova et al.,  2012 ). Both of these measures are ideal 
for testing children suspected of ASD because they involve lesser demands for lan-
guage compared to cognitive tests used in typically developing populations, such as 
the Wechsler Preschool and Primary Scale of Intelligence, Third Edition (WPPSI- 
III; Wechsler,  2002 ) and the Wechsler Intelligence Scale for Children, Fourth 
Edition (WISC-IV; Wechsler,  2003 ). 

 The MSEL is a comprehensive developmental assessment for infants and pre-
school children from birth to 68 months (Mullen,  1995 ). It provides a global esti-
mate of intellectual functioning, in addition to subtest scores in fi ve core areas: 
expressive language, receptive language, visual problem solving, fi ne motor skills, 
and gross motor scores. Data from multiple studies demonstrate the MSEL has good 
internal, test-retest, and inter-rater reliabilities, along with adequate internal consis-
tency (Mullen,  1995 ). Comparisons to other established measures, such as the 
Bailey Scales for Infant Development (BSID; Bayley,  2005 ), confi rm the validity of 
the MSEL as an effective measure of global cognitive ability. 

 The DAS-II is also commonly used to assess cognitive abilities in children sus-
pected of ASD. The DAS-II is a revision of the DAS,  which   was published in 1990 
(Elliott,  1990 ). The DAS-II is appropriate for children between the ages of 2 and 17. 
It’s comprised of two batteries, based on age: Early Years (ages 2–6) and School- 
Age (ages 7–17). Each battery contains ten core subtests plus ten diagnostic sub-
tests. Data from DAS-II validity studies indicate that it has strong psychometric 
properties, including internal, test-retest, and interrater reliabilities (Elliott,  2007 ). 
It also demonstrates adequate convergent validity with other established measures, 
such as the WPPSI-III (Wechsler,  2002 ) and WISC-IV (Wechsler,  2003 ). Finally, 
several subtests have extended norms, which increase its application to children 
with a broad range of abilities (Sattler,  2008 ). 
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 Assessment of  adaptive functioning   is also crucial during autism diagnostic 
assessments. Adaptive skills are defi ned as conceptual, social, and practical skills 
that children develop in order to function in everyday situations (American 
Association on Intellectual and Developmental Disabilities,  2013 ). Assessment of 
adaptive functioning is critical to diagnosing ASD because it allows clinicians to 
appraise how the children’s cognitive assets translate into successful functioning in 
everyday life (Saulnier & Klin,  2007 ). One of the most extensive and commonly 
used measures of adaptive functioning in children is the Vineland Adaptive Behavior 
Scales, Second Edition (Vineland-II; Bishop, Luyster et al.,  2008 ; Sparrow, 
Cicchetti, & Balla,  2006 ). The Vineland-II system contains interview and rating 
forms that can be used with parents and teachers, and it is normed for people from 
birth through 90 years. The scales of the Vineland-II correspond to broad domains 
of adaptive functioning: communication, daily living skills, and socialization. 
Supplemental sections address  motor skills and maladaptive behavior  .  

    Considerations for High-Risk Siblings 

 Practitioners should be particularly  vigilant   of children who have older siblings 
diagnosed with ASD. Studies have consistently shown that children with older sib-
lings on the spectrum are at an increased risk for the disorder, due to its strong 
genetic basis (Chakrabarti & Fombonne,  2001 ; Constantino et al.,  2013 ; Ozonoff 
et al.,  2011 ). Recent fi ndings from Ozonoff et al.’s ( 2011 ) prospective study of 664 
infants, suggest the recurrence rate is as high as 18.7 %. In light of these fi ndings, 
considerable attention has been directed toward identifying ASD in high-risk 
infants. 

 The  Autism Observation Scale for Infants (AOSI)   is a 20-min behavioral obser-
vation system developed by Bryson et al. ( 2000 ) to detect symptoms of ASD in 
high-risk infants (e.g., 6–18 months) with older siblings on the spectrum. Unlike the 
ADOS-2, The AOSI was created for research purposes only, specifi cally, to provide 
a method for systematically studying symptoms of ASD in early life (Bryson et al., 
 2000 ). Although the measure is not yet recommended for clinical and diagnostic use 
due to low sensitivity, it has been shown to reliably measure the behavioral signs of 
ASD in very young high-risk sibling populations (Bryson & Zwaigenbaum,  2014 ).  

    Novel Approaches to Diagnostic Assessment 

 More research has recently focused on novel approaches to diagnostic assessment. 
Diagnostic  biomarkers   are being studied more intensely, with potential promise 
for identifying autism before behavioral indicators are reliably present. Separately, 
 computer-aided diagnosis   is being used to screen for autism more quickly and 
reduce the burden of screening and comprehensive diagnostic assessment. 
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Biomarkers are biological indicators of the presence of ASD. Although candi-
date biomarkers to date have not been sensitive enough and continue to be quite 
expensive and/or laborious (Walsh, Elsabbagh, Bolton, & Singh,  2011 ), research-
ers continue to study several different possibilities. These include  gene expression 
profi les   from blood samples, proteomic profi les from serum samples, metabolo-
mics profi les from urine samples, hormonal markers, immunological markers, 
morphological markers such as head size, electrophysiological markers, neuro-
anatomical markers such as brain size and structure, brain function, and neuro-
psychological markers such as visual scanning (Ruggeri, Sarkans, Schumann, & 
Persico,  2013 ; Voineagu & Yoo,  2013 ; Walsh et al.,  2011 ). Given that the  biologi-
cal underpinnings   of ASD appear to be complex, it is likely that a panel of bio-
markers will prove to have higher sensitivity than any single biomarker (Anderson, 
 2015 ; Ruggeri et al.,  2013 ). Selecting a subgroup of individuals with ASD may 
have more promise than searching for a biomarker applicable to all individuals 
(Voineagu & Yoo,  2013 ). Large biobanks, such as the Simons Simplex Collection 
and the Autism Genetic Resource Exchange, which contain biological data from 
individuals diagnosed with ASD using gold-standard instruments, will be helpful 
in generating these panels (Ruggeri et al.,  2013 ). This research also has implicated 
for targeted psychopharmacological treatment based on an individual’s neurode-
velopmental pathology (Ruggeri et al.,  2013 ). The research community has been 
vocal about the potential for ethical considerations with respect to the use of bio-
markers (Anderson,  2015 ; Voineagu & Yoo,  2013 ). 

  Computer-aided diagnosis   is another novel approach to diagnostic assessment 
currently being researched. These efforts are based on the concept of using artifi cial 
intelligence to mine available data. The artifi cial intelligence technology discerns 
patterns that allow it to make decisions that are reliable with trained experts. One 
such tool has been used to create a 5-min online questionnaire that caregivers fi ll out 
and preliminary results have found very high sensitivity and high specifi city (Duda, 
Kosmicki, & Wall,  2014 ). Other computer-aided diagnostic tools make a digital 
real-time map of an individual’s movements in space, which have been found to be 
associated with an ASD diagnosis (Hashemi et al.,  2012 ; Torres et al.,  2013 ). These 
innovations may eventually make it possible to create effi cient screening and diag-
nostic tools that are can be disseminated to large groups of people.   

    Future Research 

 Diagnostic assessment is a well-researched topic in ASD; however, there are several 
future research directions for this topic. Foundationally, efforts are currently being 
made to capture more accurate prevalence data. Current sampling methods vary 
widely across studies and therefore limit comparisons across subgroups and com-
parisons within subgroups over time. The recent changes to the DSM diagnostic 
criteria may allow for more standardization that will improve comparability of prev-
alence research. The question of whether incidence of ASD is actually rising can 
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only be answered with better designed research that controls for the systematic 
biases in prevalence data. 

 While several screeners are available for general developmental delay and for 
ASD, there is limited psychometric data or poor psychometric data available on 
many widely distributed screeners. Further study is important to refi ne these tools 
and understand which screeners are best suited for which populations. It is particu-
larly important, given the consistent fi nding that some populations are under- 
identifi ed with ASD, to focus on designing and validating screeners in special 
populations. The diagnostic instruments for ASD continue to be a relatively high 
clinical burden, requiring a great deal of training, time, and clinician expertise. 
Continued research is necessary to design tools that reduce this burden to make 
comprehensive diagnosis accessible to more families and to exert downward pres-
sure on the age of diagnosis to ensure early intervention is available to all children 
with ASD. Research on novel approaches, including biomarkers and computer- 
aided diagnosis, is being conducted with larger and larger datasets and may yield 
more effi cient diagnostic tools. 

 Although enormous  public health efforts   have been made to introduce and 
improve universal screening for ASD, these initiatives have not been carefully eval-
uated for effectiveness over the long-run. It is important that universal screening 
initiatives are designed to specifi cally address the reported barriers to obtaining an 
accurate, timely diagnosis of ASD. Screening initiatives have primarily focused on 
pediatricians, and preliminary results suggest that multi-pronged approach, where 
non-medical professionals are also trained to look for signs of developmental delay, 
may be more effective. Longer-term studies need to follow not just screening rates, 
but referral, entrance, and engagement with treatment. It is important to understand 
whether early screening is translating into children accessing evidence-based treat-
ments. Work in this vein should also study how early diagnosis truly affects treat-
ment trajectories and outcomes in the long run, to help the fi eld understanding how 
much earlier diagnoses need to occur to have real effects for the child and family.  

    Implications for Practitioners and/or Families 

 Accurate, early diagnosis is the key to early intensive evidence-based treatment for 
children with ASD. Research suggests that, while the prevalence of ASD continues 
to grow, there are several barriers for families seeking diagnosis. A multi-pronged 
strategy is important to identify children at risk for ASD. 

  Aggressive, routine screening   is recommended for young children, given that 
research shows that developmental delay may be present in the absence of either 
parent or physician concern. Given physician concerns about familiarity, time, and 
cost of using screeners, public health interventions for physician training continue 
to be important. Training should focus on identifying level one or level two screen-
ers that are appropriate for community practices and how to accurately use these 
screeners. In addition, given the evidence the pediatric practices do not routinely 
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screen, and that screening in non-medical settings is also effective in capturing 
developmental delay, public health efforts should equip schools and other commu-
nity centers with training. Research shows that even children who screen positive 
for a developmental delay may not be referred for further evaluation or treatment. 
Training efforts therefore cannot stop teaching how to screen, but must also teach 
next steps. 

 It is particularly important that practitioners and families remain aware that cer-
tain sociodemographic markers, including minority status and lower socioeconomic 
status, are associated with greater delays to screening, diagnosis and treatment. It is 
unclear whether this is due to different symptom presentation in these groups, dif-
ferent levels of awareness or recognition in the family or clinician, or other potential 
infl uences. Regardless, training efforts should focus on the importance of capturing 
all children with a developmental delay and include strategies for screening and 
referring children and families in these risk groups.     
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    Chapter 3   
 Discrete Trial Training                     

       Dorothea     C.     Lerman     ,     Amber     L.     Valentino    , and     Linda     A.     LeBlanc   

          Introduction 

 More than 40 years of research and practice supports the effi cacy of Discrete Trial 
Training (DTT) for remediating the myriad of social, communication, academic, 
and self-help diffi culties that are associated with a diagnosis of autism spectrum 
disorder (ASD). The term  discrete trial training  originates from the early work of 
Lovaas ( 1987 ) at the University of California—Los Angeles. DTT is a teaching 
procedure grounded in applied behavior analysis (ABA), but the term also com-
monly refers to the structured model and curriculum for early intensive behavioral 
intervention developed by Lovaas, called the  UCLA programming model  . It is 
important to note that the terms DTT and the Lovaas or UCLA model are not syn-
onymous. As a teaching procedure, DTT consists of structured learning opportuni-
ties that include an antecedent, the learner’s response, and a consequence. Taking 
this framework into account, DTT is often embedded within other approaches to 
early intervention, such as natural environment teaching and teaching based on ver-
bal behavior taxonomy (i.e., applied verbal behavior; Sundberg & Partington, 
 1998 ). Furthermore, early intervention programs that are based on Lovaas’ model 
typically supplement DTT with other ABA-based teaching procedures, such as 
chaining and incidental teaching (e.g., Fenske, Krantz, & McClannahan,  2001 ). 
DTT models focus on establishing early learning repertoires, such as attending 
and imitation, to facilitate greater fl uency in acquisition of all skill sets. 
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Multiple strategies are employed to ensure that the desired behaviors occur under 
the appropriate stimulus conditions. The goal of this type of programming is to 
systematically teach the child to respond to language and social stimuli in meaning-
ful ways (e.g., talking, playing). 

 In this chapter, we focus on DTT as both a teaching procedure and as a model of 
programming for early intervention. We begin by providing a description of DTT 
and the characteristic features of DTT programming models. We then describe cur-
rent research and practice in teaching others to implement DTT, research outcomes 
for the model, and suggestions for future research.  

    DTT: Teaching Procedures and Variations 

 The discrete trial refers to a carefully designed interaction with several critical com-
ponents: A  discriminative stimulus   (S D ), a structured prompt sequence as needed, 
the target behavior, a reinforcer, and an intentionally short interval before the next 
trial is initiated. The repeated presentation of the S D  with reinforcement for a spe-
cifi c response establishes stimulus control. Thus, in the future, the child will readily 
respond to that stimulus under naturally occurring conditions. For example, an 
instructor might present an apple with a prompt “apple” and deliver praise when the 
child repeats the word apple. Initially, the child will not respond to the presence of 
the apple by naming it. As a result of the many repeated discrete trials with different 
apples and with apples in different contexts, the apple begins to exert stimulus con-
trol over the child’s responses so that he says “apple” when he sees it on a tree, or 
in a book, or in his kitchen. 

  Guidelines   for implementing DTT procedures published in numerous texts and 
curriculum manuals over the past 20 years (e.g., Leaf & McEachin,  1999 ; Lockshin, 
Gillis, & Romanczyk,  2004 ; Webber & Scheuermann,  2008 ) have been drawn 
largely from the seminal work of Lovaas ( 1981 ,  1987 ). Nonetheless, they also have 
incorporated some procedural variations based on research fi ndings and clinical 
experience. In the following sections, we describe commonly recommended com-
ponents of DTT (e.g., prompt fading, reinforcement, measurement), along with pro-
cedural variations and their existing supporting evidence.

      Prompt Fading and Error Correction 

  Prompts are antecedent stimuli that increase the probability of a correct response in 
the presence of the S D . Prompts may be combined with the S D  at the start of the 
discrete trial to ensure that the learner responds without error. In such cases, the 
prompt must be gradually faded to transfer control from the prompt to  the   S D . 
Prompts also may be delivered  as   part of an error correction procedure when the 
learner responds incorrectly or fails to respond to the S D . The contingent delivery of 
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prompts is intended to evoke the correct response within the same instructional trial 
and/or to increase the likelihood that the learner will emit the correct response on 
the next trial. A relatively large number of studies have examined variations of 
prompt fading and error correction methods. 

 Research has demonstrated the effectiveness of the most commonly used 
approaches to fading prompts, including most-to-least prompting (MTL), least-
to- most prompting (LTM), graduated guidance, and prompt delay (see MacDuff, 
Krantz, & McClannahan,  2001 , for a review). In general, results of studies compar-
ing these common approaches have resulted in recommendations to use methods 
that minimize errors. For example, with MTL prompting, the instructor combines 
the initial S D  with the most intrusive prompt needed to evoke the correct response 
(e.g., a model prompt). Contingent on correct responding across a certain number of 
trials, the instructor transitions to less intrusive prompts (e.g., a gesture prompt) 
until the learner responds correctly in the absence of  prompts  . 

 Nonetheless, some recent research suggests that errorless approaches to teaching 
might lead to overreliance on prompts (Leaf et al.,  2014 ; Libby, Weiss, Bancroft, & 
Ahearn,  2008 ). For example, in an interesting variation of MTL, Libby et al. ( 2008 ) 
inserted a 2-s delay between the S D  and prompt to give the subjects an opportunity 
to respond independently on each trial. Results indicated that this method was just 
as effective as LTM but was associated with fewer errors. 

 In addition to these methods, other ways to fade prompts have been described in 
some texts and curriculum guides. These methods, which include “no-no prompt 
(NNP),” “fl exible prompting,” and “simultaneous prompting,” have been examined 
more recently in the literature (e.g., Fentress & Lerman,  2012 ; Leaf et al.,  2013 ; 
Leaf, Leaf, Taubman, McEachin, & Delmolino,  2014 ; Leaf, Sheldon, & Sherman, 
 2010 ). With  fl exible prompting  , the therapist does not employ a structured, invariant 
prompting procedure but instead relies on his or her own judgment about whether to 
use a prompt on a given trial and, if so, what type of prompt to deliver. The therapist 
is told to use the least amount of assistance needed while aiming for a high level of 
success and to provide prompts if the learner has a recent history of making errors 
with the task (Leaf, Leaf, et al.,  2014 ). Results of several studies indicated that fl ex-
ible prompting was just as effective in teaching new skills as other more commonly 
used methods (Leaf, Leaf, et al.,  2014 ; Soluaga, Leaf, Taubman, McEachin, & Leaf, 
 2008 ). 

 With  simultaneous prompting  , a controlling prompt is always delivered at the 
same time as the S D  and is not systematically faded across teaching trials. Instead, 
the learner is periodically given opportunities to exhibit the response independently 
during “probes” (see Waugh, Alberto, & Fredrick,  2011 , for a review). Advantages 
of this approach are that it does not require the therapist to fade prompts or collect 
data on performance during instruction (performance is only measured during 
probes). Although research fi ndings have demonstrated the effectiveness of this 
approach, results of some comparison studies suggest that other methods may be 
more successful (e.g., Leaf et al.,  2010 ).  NNP   is a method of fading in which a 
prompt is only delivered following two consecutive trials without correct responses. 
One advantage of this method is that it may reduce the likelihood of prompt 
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 dependence. Two studies comparing the effectiveness of this prompt fading method 
to other methods (simultaneous prompting and MTL prompting) found that learn-
ers acquired targeted skills more quickly under the NNP method (Fentress & 
Lerman,  2012 ; Leaf et al.,  2010 ). However, Fentress and Lerman further found that 
skills taught via MTL showed better maintenance than those taught via the NNP 
procedure.  

 Instructors also may use a variety of different consequences for errors. These 
consequences include delivering vocal statements (e.g., saying “no”), withdrawing 
attention, demonstrating the correct response, and requiring the learner to practice 
the correct response one or more times (Leaf, Alcalay, et al.,  2014 ; McGhan & 
Lerman,  2013 ; Rodgers & Iwata,  1991 ; Smith, Mruzek, Wheat, & Hughes,  2006 ; 
Worsdell et al.,  2005 ). In general, research suggests that all methods can be effective 
when teaching new skills. Comparisons of different  error correction methods   have 
produced inconsistent results but generally have found that strategies that include a 
response requirement (e.g., learner must practice the correct response one or more 
times) are more effective than approaches that do not (e.g., providing vocal feed-
back or demonstrating the correct response).  

    Reinforcement 

  Correct responses are followed  by   brief praise or access to a preferred item. Research 
has demonstrated the importance of using highly preferred reinforcers during DTT, 
which are typically identifi ed via systematic preference assessments (e.g., Lang 
et al.,  2014 ). A procedural variation that may further enhance the effectiveness of 
DTT is to give the learner opportunities to choose the reinforcer at the moment that 
it is earned. Reinforcement choice may improve performance by ensuring that the 
learner receives the most preferred consequence (Sellers et al.,  2013 ) or by reducing 
the effects of satiation via varied reinforcement (North & Iwata,  2005 ). Some 
research fi ndings indicate that choice itself may function as a reinforcer (e.g., Tiger, 
Hanley, & Hernandez,  2006 ); in such cases, providing opportunities to choose 
 contingent on responding may enhance the quality or value of the reinforcement 
contingency (Elliott & Dillenburger,  2014 ). 

 A commonly used procedural variation related to the delivery of contingent praise 
is to refer specifi cally to the targeted behavior in the praise statement (e.g., “Nice job 
pointing to the cup!” rather than “Nice job!”). Despite the ubiquity of this recom-
mended variation, few studies have directly examined the benefi ts of using descrip-
tive (or behavior-specifi c) versus general praise statements. Furthermore, research 
fi ndings thus far have not revealed consistent, sustainable, or notable differences in 
acquisition with these two forms of praise (Polick, Carr, & Hanney,  2012 ; Stevens, 
Sidner, Reeve, & Sidener,  2011 ). As discussed by Polick et al., specifi c praise may 
be benefi cial for certain individuals (e.g., those with good intraverbal repertoires), 
suggesting that further research is warranted. 
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 A useful strategy for reducing prompt dependency is to provide differential 
 consequences following prompted versus unprompted responses. Although the use 
of differential reinforcement is commonly recommended in texts and curriculum 
guides on DTT, only a handful of studies have examined procedural variations of 
this approach. Research fi ndings indicate that providing a denser reinforcement 
schedule (Hausman, Ingvarsson, & Kahng,  2014 ; Olendick & Pear,  1980 ; Touchette 
& Howard,  1984 ) or higher quality reinforcers (Cividini-Motta & Ahearn,  2013 ; 
Karsten & Carr,  2009 ) for unprompted responses relative to that for prompted 
responses will enhance acquisition. Furthermore, it appears that acquisition may 
occur more rapidly for some learners if reinforcement is completely withheld 
 following prompted responses .  

    Task Interspersal 

  A common practice is to alternate among two or more instructional targets during 
teaching sessions with a learner. A number of studies  have   examined different 
ways to arrange instructional trials within teaching sessions (Chiara, Schuster, 
Bell, & Wolery,  1995 ; Dunlap,  1984 ; Majdalany, Wilder, Greif, Mathisen, & Saini, 
 2014 ; Volkert, Lerman, Trosclair, Addison, & Kodak,  2008 ). Research fi ndings 
suggest that learners may acquire skills more quickly when the therapist presents 
S D s for several different targets (e.g., “stand up,” “Point to green,” “What animal 
goes ‘moo’?”) rather than for the same target (e.g., “Point to green.”) across con-
secutive instructional trials (e.g., Chiara et al.; Dunlap). Authors have speculated 
that task interspersal procedures improve performance by functioning as a  motiva-
tional operation (MO)  . However, studies in which unknown targets were alternated 
with known targets have produced inconsistent fi ndings (see Benavides & Poulson, 
 2009 ; Charlop, Kurtz, & Milstein,  1992 ; Dunlap,  1984 ; Majdalany et al.,  2014 ; 
Volkert et al.,  2008 ). As such, the conditions under which task interspersal proce-
dures are benefi cial have not yet been delineated and warrant further study. A 
somewhat different approach to task interspersal is to alter the instructional con-
text by incorporating game-related stimuli (and reinforcers) into DTT. In Geiger 
et al. ( 2012 ), for example, the therapist taught one subject receptive object labels 
within the context of a train activity. The subject had access to the train activity 
materials for 30 s. The therapist removed the materials, presented a learning trial 
with stimuli (attached to pieces of the train track), and provided access to (the 
additional piece of train track) for 30 s contingent on a correct response. (Another 
child learned receptive discriminations by jumping to the correct stimulus in a 
3-item array that were pasted into a Twister ®  mat.) Results of a subsequent prefer-
ence assessment indicated that the (each child preferred their game-based) learn-
ing arrangement to a more traditional DTT format conducted at the table in a 
traditional format .  
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    Intertrial Interval (ITI) 

   A pause between instructional trials provides a clear demarcation point between 
the end of a trial and the beginning of the next trial. The length of this  ITI   may 
impact performance. For this reason, it is  commonly   recommended to deliver 
instructional trials at a rapid pace during DTT. Research fi ndings have shown that 
acquisition is enhanced with short (e.g., 2-s to 3-s) versus long (e.g., 10-s to 20-s) 
it is (e.g., Koegel, Dunlap, & Dyer,  1980 ; Majdalany et al.,  2014 ). Some research, 
however, also suggests advantages to presenting additional instructional stimuli 
during ITIs (e.g., Loughrey, Betz, Majdalany, & Nicholson,  2014 ; Reichow & 
Wolery,  2011 ; Vladescu & Kodak,  2013 ). With this approach, the therapist inserts 
supplementary information immediately prior to or following instructional trials, 
with no response required of the learner. The additional stimuli (sometimes called 
secondary targets) may be related or unrelated to the primary targets (e.g., stating, 
“Dog have tails,” after asking the learner to point to the picture of a dog versus ask-
ing the learner to point to the letter “A”). This approach appears to enhance acquisi-
tion of the secondary targets without compromising progress on the primary targets. 
Studies have shown that some learners with autism will acquire the secondary tar-
gets either prior to or simultaneously with the primary targets (Reichow & Wolery, 
 2011 ; Vladescu & Kodak,  2013 ). The conditions under which learners will acquire 
supplementary information in the absence of direct training are unclear, but 
Vladescu and Kodak noted that their subjects tended to echo (i.e., vocally imitate) 
the secondary stimuli presented by the therapist. Further research is needed to 
determine if a strong echoic repertoire is a necessary pre-requisite for learning in 
this instructional context  .  

    Individual Versus Group Format 

 DTT is typically conducted within the context of individualized (i.e., one-on-one) 
instruction. Nonetheless, a number  of   studies have demonstrated successful learn-
ing outcomes when DTT was embedded within a group instruction format (e.g., 
Leaf et al.,  2013 ; Taubman et al.,  2001 ). In Taubman et al., for example, a teacher 
delivered the S D  to multiple children who were expected to respond simultaneously. 
During other lessons, the teacher delivered the instructional trials sequentially 
across children. Results showed successful acquisition of targets via the group 
instructional approach. Leaf et al. ( 2013 ) directly compared individual versus group 
instruction formats for six children with autism. The instructor delivered instruc-
tional trials sequentially across three children during the group instruction format. 
Results not only showed that the group format was as effective as individual instruc-
tion for teaching new skills, but the children learned some of the targets that had 
been delivered to other children in the group.  
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    Conditional Discriminations 

  A large portion of instruction during DTT is devoted to teaching conditional 
 discriminations, in which the correct response in the presence of the S D  depends on 
the stimulus context. These discriminations are typically taught within the context 
of match-to-sample tasks. For example, suppose the therapist is teaching a child to 
discriminate among red, blue, and green. The therapist might present stimuli of each 
color to the child and state, “Point to blue.” In the presence of the blue stimulus, 
pointing to the blue stimulus is correct only if the therapist has stated, “Point to 
blue.” Curriculum manuals and guides recommend two approaches for teaching this 
type of auditory-visual discrimination. In one approach (called the “simple- 
conditional method”), the therapist fi rst targets simple discriminations, in which the 
learner is taught to respond one stimulus only (e.g., point to blue). The other dis-
criminations (e.g., red and green) are successively introduced, and the learner is 
then required to respond to each of the stimuli based on the auditory stimulus pre-
sented by the therapist. In the other approach (called the “conditional-only method”), 
the learner is taught all relations simultaneously from the outset of instruction. 
Results of several recent studies suggest that the conditional-only method is more 
effective and effi cient than the simple-conditional approach (e.g., Grow, Carr, 
Kodak, Jostad, & Kisamore,  2011 ; Grow, Kodak, & Carr,  2014 ). A more detailed 
overview of instructional strategies for teaching simple and  conditional discrimina-
tions   can be found in  Grow and LeBlanc ( 2013 ).  

    Generalization 

  Ensuring that newly taught skills generalize across relevant responses and contexts 
(e.g., in different settings and with different people, instructions, and materials) is a 
critical component of DTT. One of the most common approaches for  promoting 
  generalization is to include multiple exemplars in training. The instructor might (a) 
arrange for different people to deliver the SD (e.g., different instructors, caregivers), 
(b) present the S D  in multiple locations (e.g., classroom, lunchroom), (c) vary the 
wording of the S D  (e.g., “Touch green.” “Show me green.”), and (d) present different 
stimulus materials (e.g., different sized letters, different colored objects). Research 
on the multiple exemplar strategy indicates two primary approaches: (a) introducing 
each new exemplar in a sequential fashion, waiting until the learner demonstrates 
mastery with an exemplar before introducing the next (often called “serial train-
ing”), or (b) teaching multiple new exemplars at a time to the learner (often called 
“concurrent training”). Both approaches continue until the learner demonstrates 
generalization across untrained exemplars. Although research fi ndings suggest that 
both procedural variations lead to the acquisition and generalization of skills, results 
of several studies indicate that the concurrent training approach may promote gen-
eralization more effi ciently and effectively for some learners (Schroeder, Schuster, 
& Hemmeter,  1998 ; Wunderlich, Vollmer, Donaldson, & Phillips,  2014 ). 
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 Other approaches for promoting the likelihood of generalization include (a) 
incorporating materials, situations, and other stimuli from the child’s natural envi-
ronment into training, (b) teaching responses that are likely to contact reinforcement 
in non-training settings, (c) thinning the schedule of reinforcement in the training 
setting, and (d) recruiting caregivers and others to prompt and reinforce targeted 
responses in non-training settings  (Stokes & Baer,  1977 ).  

    Measurement 

 Monitoring a learner’s  progress   through trial-based recording of performance is a 
hallmark of DTT. The authors of many curriculum manuals and guides recommend 
that therapists record the outcome of every learning trial, summarize performance 
across blocks of learning trials, and examine the data frequently to make decisions 
about learner progress and potential program changes. An alternative to this labor- 
intensive approach to measurement, called continuous recording, is to record 
learner performance on just a subset of trials or instructional sessions. When using 
discontinuous recording, the therapist might record the outcome of the fi rst trial, 
the fi rst three trials, or the fi rst fi ve trials of instructional sessions that consist of 
nine to ten trials. Despite the potential ease of sampling in this manner, obtaining 
less data may alter the accuracy or sensitivity of measurement. Results of several 
studies comparing continuous and discontinuous recording during DTT suggest 
that the possible benefi ts of discontinuous recording (in terms of ease and effi -
ciency) may not outweigh the costs (Carey & Bourret,  2014 ; Cummings & Carr, 
 2009 ; Lerman, Dittlinger, Fentress, & Lanagan,  2011 ; Najdowski et al.,  2009 ; 
Taubman, Leaf, McEachin, Papovich, & Leaf,  2013 ). For example, data collected 
on just a subset of trials may lead therapists to conclude prematurely that a learner 
has mastered a skill and may be less sensitive to changes in performance (Carey & 
Bourret,  2014 ; Lerman et al.,  2011 ). Furthermore, Taubman et al. ( 2013 ) found that 
continuous and discontinuous recording methods required nearly the same amount 
of therapists’ time.   

    The DTT Programming Model 

 Many behavioral programs involve similar trial components (i.e., specifi c anteced-
ent, behavior, and consequence) because the  three-term contingency   (A-B-C) repre-
sents the critical behavioral learning unit. However, DTT programming is typically 
more structured in the presentations of the trials and the specifi cs of the prompting 
sequence, more rapidly paced, and more contrived in the initial lear ning environ-
ment which typically has been stripped of most distracting stimuli. Three critical 
features of DTT programming likely account for the dramatic and potentially 
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developmental trajectory altering effects for children with autism. First, DTT is 
initially conducted in a distraction-free environment to promote attending. Second, 
DTT programs focus heavily on “learning to learn” repertoires that accelerate 
acquisition in subsequent programming. Third, the DTT programming model 
emphasizes intensive intervention with teaching occurring across a great number of 
hours (e.g., 25–40 per week) and with a great density of learning units in each of 
those hours. 

    Distraction Free Environment 

 DTT is typically presented in a distraction free environment to increase the likeli-
hood that the child with autism attends to the teacher and S D . The  distraction free 
environment      is most important for young children who have not yet learned to 
attend to people or items in a sustained fashion, which is a critical pre-requisite skill 
for learning. Initial sessions often occur at a small table or with the adult and child 
sitting face-to-face in chairs. Items such as pictures, posters, toys, television, com-
puters, or other distracting and preferred stimuli are removed from the instructional 
area. As the child develops attending skills and basic compliance and direction- 
following skills, teaching begins to occur across settings in more natural contexts to 
facilitate generalization of newly learned skills.  

    Structured Curriculum 

  Typically, a  structured curriculum   is used as a basis for building the instructional 
objectives for a DTT program. Commonly used published curricula include those 
by Leaf and McEachin ( 1999 ), Lovaas ( 2002 ), Maurice, Green, and Luce ( 1996 ), 
and Sundberg and Partington ( 1998 ). These curricula describe the basics of the 
intervention approach, the specifi c components of programming, and the progres-
sion of skills targeted throughout multi-year intervention efforts (i.e., the curricu-
lum). Initial teaching efforts focus on establishing critical learning repertoires that 
will facilitate acquisition of later skills and accelerate developmental progress. 
Children learn to attend, to imitate sounds and movements, to match objects and 
pictures, and to comply with basic directions. The discriminations become progres-
sively more complex (e.g., two-step directions, three-step directions) and expand to 
encompass an array of spoken language (e.g., requests, labeling, asking and answer-
ing questions), social and play skills (e.g., functional play, parallel play, interactive 
play, sharing, initiating) and adaptive targets (e.g., toileting skills, self-feeding, 
dressing) appropriate for children aged 2–6 years. The curriculum is hierarchical in 
that early skills must be mastered before moving up the hierarchy to later, more 
diffi cult skills .  
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    Trials and Intensity of Intervention 

 The pace of instruction in DTT is typically brisk, particularly for early learners who 
may have diffi culty attending for extended periods of time. An individual trial may 
last for approximately 5–30 s depending on the targeted skill and the level of 
prompting  required   to produce the response. The goal is to have many trials of a 
specifi c type of program (i.e., receptive identifi cation) within just a few minutes so 
that the learner experiences potentially 1000 s of trials across all program types 
throughout the day almost every day. This volume of learning opportunities actually 
approximates the number that a typically developing toddler or preschooler might 
experience in a given day with a difference that the typically developing toddler is 
often initiating those learning opportunities and readily learning from events hap-
pening in their environment without the need for such explicit instruction. 
Intervention typically occurs at this level of intensity for 1–2 years with an addi-
tional year of programming that may occur at lower intensity (e.g., few hours per 
week, no longer 1–1 ratio) and in natural environments such as preschool or center- 
based settings. 

 The critical features described above are common in DTT programs. However, 
the specifi c instructional programs and procedures may vary as they are individual-
ized to the learner. A team of professionals typically work together to coordinate 
and implement programming. For example, the child may work directly with sev-
eral different instructors for multiple hours per week. This allows for generalization 
programming so that new skills are more likely to occur in interactions with a wide 
variety of people. These direct intervention services are overseen by a professional 
with a higher level of education and credentialing (i.e., Board Certifi ed Behavior 
Analyst) who creates the programming, assess progress, and develops intervention 
plans for problematic behavior. This approach to intervention with children with 
ASD has a substantial evidence base to support the consistent positive effects that 
are produced when implemented at an early age and at a high level of intensity and 
duration (see Outcomes Research section below). The following section provides 
general information to guide a new practitioner through the critical steps for imple-
menting a DTT  progr  am effectively.   

    Guidelines for Implementing the DTT Programming Model 

 Most curricula and resource manuals for DTT provide information about establish-
ing and monitoring the progress in programs (Leaf & McEachin,  1999 ; Lovaas, 
 2002 ; Maurice,  1994 ; Maurice et al.,  1996 ). The fact that entire books are devoted 
to this task is a clear indication that the brief description provided here is only a 
starting point for those who actually intend to implement this type of programming. 
Although not detailed enough for a stand-alone resource, this section is designed to 
provide the process and major milestones for program implementation along with 
direction to more complete resources for each step. 
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    Starting the DTT Program and Services 

  Establishing DTT  services   requires several critical preparatory and preliminary 
steps. First, families should be oriented to basic information about DTT program-
ming and the evidence regarding effectiveness (i.e., the information provided in 
sections above and below). This orientation is a critical part of rapport building and 
should occur in a supportive manner given the stressful and painful context of a 
newly delivered diagnosis of an ASD for the family. The orientation to services 
might include a live discussion, provision of reading materials, or a visit to a center- 
based program to see ongoing services for other children. Consider written materi-
als such as  Right From the Start: Behavioral Intervention for Young Children with 
Autism  ( 2nd Edition ) (Harris & Weiss,  2007 ) and  Making a Difference: Behavioral 
Intervention for Autism  (Maurice, Green, & Foxx,  2001 ), as these materials are 
 family friendly. The orientation should cover the basic expectations about DTT pro-
grams (e.g., intensity, location and frequency of sessions, parental involvement in 
selection of targets and implementation of programming, structure and responsibili-
ties of the treatment team). It may also be useful to provide general information 
about autism and adjusting to having a child with special needs such as  A Practical 
Guide to Autism: What Every Family Member, Teacher and Professional Needs to 
Know  (Volkmar & Wiesner,  2009 ) or  Children with Autism: A Parent’s Guide  ( 2nd 
Edition ) (Powers,  2001 ). 

 Second, the instructors and supervising behavior analysts should establish rap-
port with the child and establish themselves and a wide range of leisure items as 
highly preferred. This process is often referred to as “pairing” and typically involves 
conducting preference assessments, engaging in highly preferred play activities 
with the child, and minimizing instructional demands for the fi rst sessions. Once the 
treatment team has been paired suffi ciently with positive experiences, the child will 
likely readily approach instructors and willingly interact with them. Instructional 
demands are gradually introduced and interspersed with ongoing pairing activities 
to ensure a rich and positive interaction schedule. Many of the fi rst demands that are 
presented are designed to assess the child’s existing skills and defi cits with respect 
to a previously chosen curriculum of programming. The results of these assessment 
activities are used to select a reasonable array of programs. It is important to distin-
guish between the term “program” when used to refer to the comprehensive pro-
gram, which includes all of the tasks, goals and objectives included in an entire DTT 
program, versus a specifi c program, which includes a specifi c goal within 
the overall comprehensive program. For the purpose of this chapter, the term 
 “program” will be used to refer to the comprehensive program, whereas “specifi c 
program” will be used to refer to the specifi c goals and objectives included in the 
comprehensive program (e.g., receptive body parts). Many early specifi c programs 
and incidental teaching interactions are designed to establish a readiness repertoire 
(e.g., sitting for a brief period, looking at an adult or items, following simple direc-
tions) for more structured programming. The family may be involved in services 
from the very beginning by participating in pairing sessions and providing informa-
tion about preferred items and activities. 
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 The next critical step in a successful program is establishing a partnership 
between the family and the provider team. Participation and input from the family 
is recruited to establish goals for programming and important behavioral needs 
(e.g., problem behavior, food selectivity, sleep problems, safety issues). An initial 
parent interview can be helpful in learning information about environmental 
determinants of problem behavior, the family’s short- and long-term goals for the 
child, and the behaviors that the family sees as most important and relevant. For 
example, the behavior analyst might assess skills and determine that a child has 
receptive language defi cits and minimal direction following skills. The behavior 
analysis would then create a specifi c program to teach the child to learn the names 
of common objects (i.e., receptive identifi cation of objects, listener responding) 
and follow simple directions. The family plays a important role in determining the 
specifi c items to target based on information that the family eats a variety of fruit 
and that they would like their child to be able to “go get a banana” for his snack 
when asked to do so. Thus, the family provides suggestions and priorities that 
inform the comprehensive program and enhance its relevance for their lives. The 
next section will focus on the components and structure of an effective DTT 
program .  

    Programs and Targets 

 The  comprehensive program   is developed based on the specifi c curricular assess-
ment conducted, clinical judgment, the current level of the child’s functioning, and 
parental input. Once a specifi c program is established, individual items, often called 
“treatment targets,” are selected that will serve as the primary focus of intervention. 
For example, an overall specifi c program may be “receptive identifi cation of body 
parts” whereas the treatment targets might be “nose,” “head” and “ears.” Treatment 
targets often change as the child masters them until a pre-determined overall goal is 
met (e.g., the child can receptively identify at least 12 body parts on self, others and 
in pictures). 

 The number of specifi c programs and number of  targets   in a comprehensive DTT 
program might vary signifi cantly based on the language level of the learner, number 
of intervention hours per week, and family goals and priorities. For example, a very 
early learner may have only three specifi c programs (e.g., requesting, eye contact, 
and receptive instructions) with two to three targets in place for each of the  programs 
(e.g., request ball and juice, respond to “sit down,” and “clap”). In contrast, a more 
advanced learner may have 15 or more specifi c programs across language, social, 
play, and adaptive skill domains with many targets in each specifi c program. 
Generally, the age of the child, number of intervention hours, and type of program 
(i.e., comprehensive vs. focused) will be important factors guiding decisions about 
the number of programs and targets within those programs.  
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    Components of the Specifi c Instructional Program 

 Each  specifi c instructional program   may vary across learner, but a quality DTT 
program contains the following components: A clear purpose and rationale, a list 
of needed materials, and a precise procedural description, including specifi c S D , 
description of the target response and acceptable variations, a description of prompts 
and criteria for fading prompts, reinforcers, and error correction procedures. A qual-
ity specifi c program also includes instructions on target interspersal and target rota-
tion, data collection, and mastery and generalization criteria. For a sample specifi c 
program for receptive body parts, see appendix A.  

    Analysis of  Progress and Program Modifi cation   

 Once specifi c programs and targets are selected and implementation has begun, the 
focus shifts to analyzing the learner’s progress and making modifi cations as neces-
sary to ensure optimal effi ciency of learning. Data on the learner’s behavior must be 
graphed and analyzed regularly to accomplish this. These data are used to evaluate 
the effectiveness of a specifi c program. Consideration may be given to the following 
points of measurement: At least 80 % of active programs should have multiple tar-
gets mastered, the consumer should master a reasonable number of targets every 
2–4 weeks (“reasonable” should be based on a consumer’s age, number of service 
hours, and type of service/programming), and the number of trials or probes to cri-
terion for consecutive targets in a program should follow a low stable or decreasing 
trend. Additionally, mastered targets should maintain over time, or are reintroduced 
to active status with a maintenance programming component. 

 As the data are analyzed, complete programs will become mastered and replaced 
with new ones. The overarching goal is to teach children a variety of language, 
motor, and adaptive skills to ensure they exhibit skills consistent with those exhib-
ited by same-age peers. A strong focus on generalization of skills in naturally occur-
ring situations is imperative.  

    Facilitating and Evaluating Progress Towards Socially 
Meaningful Outcomes 

 As a  child acquires skills   in DTT, generalization becomes an important focus of 
programming. It is important to continuously program for and evaluate both stimu-
lus and response generalization in DTT. This can be an important indicator of both 
the effectiveness of and necessity for ongoing intervention. Various strategies for 
promoting generalization, as described above, are embedded into DTT, and a 
 consumer’s entire comprehensive program may focus completely on generalization 
activities. 
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 As stimulus and response generalization occurs, it is important to both assess and 
facilitate the readiness of the natural environment to sustain treatment gains. For 
example, a child may have acquired the skill of greeting his peers and due to DTT; 
he has generalized that skill to use it in the school environment, home environment, 
at the park and with a variety of peers. An important element of ensuring this 
skill is sustainable over time is that the individuals in his natural environment will 
provide appropriate and natural consequences that will maintain this skill over time. 
That is, just because a child can greet his peers in these situations, does not neces-
sarily mean that when he does so; the natural contingencies of greeting one’s peers 
will maintain responding. It may be important to examine the child’s environment 
and determine any refi nement of that skill to ensure the natural contingencies 
 ultimately maintain responding. 

 As critical repertoires develop, another important consideration is  transition   into 
the next environment. This next environment will differ greatly depending on the 
age and overall functioning of the learner. For example, a small child may need to 
focus on kindergarten readiness skills, whereas an older child may need to focus on 
self help and adaptive skills to transition into an independent living situation. An 
important part of DTT is identifying and specifi cally planning for the repertoires 
that will be necessary for success, no matter what the next environment will be. In 
order to adequately plan for the transition, asking the following questions may 
prove helpful: fi rst, what do other individuals in this environment do? That is, what 
are the repertoires that make others successful in the environment? For example, a 
child in kindergarten may be expected to recite the alphabet, socialize on the play-
ground and sit in a group setting for a period of time. In this case, ensuring the 
individual with a disability can engage in these behaviors in a similar manner is 
crucial for success in that new environment. Second, what are the critical behaviors 
the environment requires for  participation  ? For example, a group home might 
require independence with dressing or a classroom may require self-initiation of 
toileting. These behaviors should be specifi cally incorporated into DTT prior to 
transition into the new environment to ensure ultimate success.   

    Teaching Others to Implement DTT 

 Research fi ndings indicate that therapists with diverse backgrounds and levels of 
expertise can learn to implement DTT, generalize those skills across learners and 
targets, and maintain these skills over time. Learner performance, in terms of both 
acquisition of skills and levels of disruptive behavior, are directly related to the 
integrity of DTT procedures (e.g., Dib & Sturmey,  2007 ; Reed, Reed, Baez, & 
Maguire,  2011 ). DTT should not be implemented exclusively by specialized behav-
ioral therapists but also by parents, teachers, and any other care providers who are 
responsible for the social, educational, and behavioral development of the child. 
The majority of studies showing good outcomes with DTT have included a care-
giver training component (see next section below), and results of some studies 
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suggest that DTT outcomes may be similar regardless of whether parents or trained 
professionals serve as the children’s primary therapist (e.g., Sallows & Graupner, 
 2005 ). In the following sections, we describe the components of effective staff 
and caregiver training, along with research fi ndings on alternative modalities for 
improving the effi ciency, accessibility, and cost of training (see also Thomson, 
Martin, Arnal, Fazzio, & Yu,  2009 , for a review). 

    Behavioral Skills Training 

 Behavioral skills training (BST), the most commonly used evidence-based approach 
to training DTT skills, is an explicit, active-response training procedure that involves 
four critical components—instructions, modeling, rehearsal and feedback 
(Miltenberger,  2003 ). Trainers use performance-based criteria to determine when 
the trainee has mastered the skills. For example, training may continue until the 
trainee performs the DTT procedures with at least 90 % accuracy across three con-
secutive practice sessions. Results of numerous studies have shown that BST is 
highly effective for teaching DTT to teachers, parents, and other staff (e.g., Dib & 
Sturmey,  2007 ; Lafasakis & Sturmey,  2007 ; Lerman, Tetreault, Hovanetz, Strobel, 
& Garro,  2008 ; Sarokoff & Sturmey,  2004 ). Training typically begins with spoken 
and written instructions that delineate the components of DTT. The next step of 
BST,  modeling     , is implemented live or through video and might include examples 
of both correct and incorrect applications of the procedures and demonstrations of 
DTT with multiple learner targets.  Modeling   also might be provided immediately 
after the trainee has had an opportunity to rehearse (practice), and the trainer dem-
onstrates DTT components that were performed incorrectly by the trainee (e.g., 
Lafasakis & Sturmey,  2007 ; Sarokoff & Sturmey,  2004 ). The  rehearsal      (practice) 
with feedback phase may be accomplished through role play with the trainer, 
through actual teaching sessions with the learner, or both. Practice should include 
multiple targets and materials to promote generalization of the DTT skills (Ducharme 
& Feldman,  1992 ).  Feedback      typically consists of vocal statements describing DTT 
components implemented correctly and incorrectly, along with suggestions for cor-
recting implementation errors. Practice with feedback continues until the trainees 
implement DTT with a high degree of accuracy. However, trainees must continue to 
receive specifi c feedback about their performance (McKenney & Bristol,  2015 ), 
combined with praise that is contingent upon aspects of DTT implementation, to 
improve and maintain performance over time (Alvero, Bucklin, & Austin,  2001 ; 
Komaki, Desselles, & Bowman,  1989 ). 

 A few supplemental procedures have been evaluated for enhancing the effective-
ness of BST when teaching DTT skills to others. In May, Austin, and Dymond 
( 2011 ), for example, therapists engaged in higher levels of accurate responding 
when BST was combined with stimulus prompts. The prompts consisted of cards 
listing the learner’s targets along with a laminated board showing the differential 
responses of the therapist for all possible learner responses on each trial. The therapists 
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were taught to place each card in the corresponding section on the laminated board 
based on the learner’s response to the S D . Thomas ( 2013 ) found that DTT imple-
mentation of paraprofessionals improved after they were taught to observe and 
score the accuracy of their peers’ teaching sessions.  

    Alternative Modalities 

 BST is often considered the gold standard for training others to implement beh-
avioral interventions. However, this approach can be fairly expensive and time- 
consuming, and it requires the availability of experts to provide the training.  Training 
effi ciency      is particularly important in settings with high therapist turn-over or when 
large groups of individuals need to be trained. In some rural or remote areas, experts 
are not readily available to provide training on DTT. As such, some investigators 
have developed alternative training modalities to enhance the effi ciency, cost, or 
availability of BST. These approaches vary in terms of the extent to which they 
incorporate the components of BST. 

 Training modalities that might eliminate the need for live trainers, including 
written manuals, videos, and computer-based instruction, have been evaluated in a 
number of studies on DTT. For example, Thiessen et al. ( 2009 ) developed a 37-page 
manual that provided comprehensive  written instructions   on (a) the basic principles 
of applied behavior analysis, (b) preparation for an instructional sessions, (c) ante-
cedents and consequences for correct responses, (d) antecedents and consequences 
for incorrect responses, and (e)    prompt fading. The trainees, undergraduate stu-
dents, were required to complete a knowledge test after reading each unit in the 
manual and answer all of the questions correctly before proceeding to the next unit. 
The manual also instructed trainees to imagine conducting DTT with a child using 
the components covered in the unit and to evaluate their self-practice via a rating 
form. After completing the training manual, the trainees demonstrated high levels of 
procedural integrity when conducting DTT in role play with an experimenter, 
although integrity decreased somewhat when the trainee implemented DTT with a 
child with autism. Trainees required 2–5 h to master the manual. 

 In a subsequent study, Thomson et al. ( 2012 ) evaluated the outcomes of the same 
instructional manual with newly hired tutors providing in-home DTT programs for 
children with autism. After completing the manual, tutors who did not implement 
DTT with 80 % accuracy (the mastery criterion) during role play with the experi-
menter watched a 17-min video that reviewed the information contained in the 
manual and showed an expert implementing DTT with a child. Five of the eight 
tutors required the video component following the self-instructional manual and 
met the mastery criterion after watching the video. Less promising outcomes were 
obtained when the instructional manual and video were used with parents (Young, 
Boris, Thomson, Martin, & Yu,  2012 ). All but one of the fi ve parents required the 
video component, and two of the parents did not meet the mastery criterion after 
completing the self-instructional manual and watching the video. In a second 
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experiment, Young et al. replaced the self-practice component of the manual with 
role play plus feedback. This substitution improved the overall outcomes for the 
parents, but it required the availability of a trainer. Together, these results suggest 
that written instructions alone may not be a viable substitute for live BST. However, 
for some individuals, the addition of video models may be a useful supplement to 
written instructional manuals. 

 Results of several studies  suggest    video instruction   alone may eliminate the need 
for live trainers. In these studies, video modeling with voiceovers that described the 
critical components of DTT was effective for teaching direct service staff to imple-
ment DTT with a high degree of integrity during role play with the experimenter 
(Catania, Almeida, Liu-Constant, & Digennaro,  2009 ) and during teaching sessions 
with children (Vladescu, Carroll, Paden, & Kodak,  2012 ). 

 Similar to written manuals,  computer-based instruction   is  design  ed to eliminate 
the need for individualized trainers. However, use of the computer permits the inclu-
sion of the modeling component of BST via videos. Nosik, Williams, Garrido, and 
Lee ( 2013 ) compared the outcomes of live BST to computer-based training for 
direct care staff in a day program for adults. The computer-based instruction 
included written text, videos, and quizzes with feedback. Results showed that the 
subjects who received BST implemented DTT with a higher degree of procedural 
integrity immediately following training and at a 6-week follow up than those who 
received computer-based instruction. Using a similar computer-based instruction 
program Pollard, Higbee, Akers, and Brodhead ( 2014 ) obtained promising results 
with four college students who had no prior DTT experience. Three of the four 
participants met the mastery criterion immediately after completing the training 
modules and then generalized their teaching skills to a young child with autism. The 
third participant showed an immediate improvement in performance after receiving 
a single performance feedback session. 

 Lack of  rehearsal   (i.e., hands-on practice with feedback) that is a typical  c  ompo-
nent of BST may compromise the effectiveness of computer-based instruction. 
If so, one way to improve the outcomes of computer-based instruction would be 
to incorporate a performance-based component via interactive simulation software. 
A tested version of this software, called  DTkid  , permits the trainee to simulate 
teaching sessions with a child while receiving real-time feedback on performance or 
an evaluative summary on procedural integrity at the conclusion of the teaching ses-
sion (Eldevik et al.,  2013 ; Randall, Hall, Bizo, & Remington,  2007 ). Preliminary 
research on DTkid suggests that this may be a promising self-instructional approach, 
but further research is needed. 

 Another potential approach for increasing the accessibility of  staff and caregiver 
training      is to provide BST through videoconferencing. Although this modality does 
not eliminate the need for live trainers, it may be helpful for reaching individuals 
who reside far from qualifi ed trainers. Videoconferencing requires access to the 
internet, a computer, web camera, and conferencing software (e.g., Skype, MoviTM- 
client). Research suggests videoconferencing is a promising approach for teaching 
staff and caregivers to implement behavioral assessments and interventions (e.g., 
Vismara, Young, Stahmer, Griffi th, & Rogers,  2009 ; Wacker et al.,  2013a ,  2013b ). 
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In one of the few studies to evaluate this modality for teaching DTT, Hay-Hansson 
and Eldevik ( 2013 ) found no differences in the performance of school staff who 
were taught via live BST versus videoconferencing.   

    DTT Intervention Research: Large-Scale Outcomes 

 The landmark study that investigated the effectiveness of DTT with children with 
autism was conducted by Lovaas ( 1987 ). Results of this study are often cited and 
recognized as the fi rst demonstration that  EIBI   focused on DTT is highly effective 
in producing positive outcomes for this population. Specifi cally, 47 % of the chil-
dren in the Lovaas study were placed in general education, obtained an average 
increase in IQ score of 37 points, and had substantial decreases in symptoms of 
autism. In signifi cant contrast, only 2 % of the control-group children achieved nor-
mal educational and intellectual functioning (the remaining were placed in language 
delayed classes or special classrooms for autism and/or mental retardation). 

 Since 2000, many researchers have compared the effects obtained with DTT 
(typically at least 25 h per week of intervention) with those obtained by other non- 
 behavioral   (i.e., “eclectic” or “treatment as usual”) interventions, with lesser intense 
DTT models (typically less than 15 h per week), and with no treatment at all. This 
literature can be categorized into two main areas. First, studies have compared DTT 
to some other approach, often termed a control group, that either consists of an 
eclectic approach, no treatment at all, or treatment as usual. The second area includes 
meta-analyses or systematic reviews in which researchers reviewed and summa-
rized multiple studies to examine the overall effects of DTT. 

 For the purpose of this chapter, only studies that clearly focused on DTT were 
included. Although much of the literature on early intensive behavioral intervention 
( EIBI  )    includes DTT in some regard, studies were excluded in this review if other 
approaches were utilized (e.g., Early Start Denver Model, pivotal response training, 
natural environment teaching, incidental teaching, etc.) either in addition to or in 
place of DTT. We did not exclude comparisons to these models but excluded any 
studies that appeared to use these approaches in place of DTT. It should be noted 
that the terms “early intensive behavioral intervention,” “discrete trial teaching,” 
“ABA,” the Lovaas method,” and “the UCLA model” are often used interchange-
ably in the literature. However, only studies that focused on structured DTT, as 
described in this chapter, are included in this review. Studies that did not include a 
control or comparison group and those that focused on children with disabilities 
other than autism also were excluded. Although many studies have examined the 
overall effectiveness of DTT without the use of control groups, these are best 
reviewed separately (see LeBlanc, Parks, & Hanney,  2014 , for a complete review of 
these studies published between 2000 and 2012). 

 Two tables are provided to summarize this extensive body of literature (Table  3.1 : 
comparison outcome studies; Table  3.2 : meta-analyses and systematic reviews).
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      Summary of the DTT Outcome Study Literature 

  Outcome studies allow a comparison of those who experience a particular interven-
tion to those who do not (i.e., no intervention, an alternative intervention, less of the 
same intervention) on important measures of the effects of the interventions. In the 
outcome  research   on DTT, these measures typically involve intellectual function-
ing, adaptive skills, and other socially signifi cant outcomes that are meaningful 
for children with autism and their families. DTT is often compared to a community 
available control (i.e., treatment as usual), eclectic approaches, or a less intensive 
amount of DTT. 

 Twenty-two total studies were reviewed here. Thirteen studies between 2000 and 
2012 directly compared DTT to eclectic models or treatment as usual (Ben-Itzchak, 
Lahat, Burgin, & Zachor,  2008 ; Cohen, Amerine-Dickens, & Smith,  2006 ; Eikeseth, 
Klintwall, Jahr, & Karlsson,  2012 ; Eikeseth, Smith, Jahr, & Eldevik,  2002 ,  2007 ; 
Eldevik, Eikeseth, Jahr, & Smith,  2006 ; Eldevik, Hastings, Jahr, & Hughes,  2012 ; Fava 
et al.,  2011 ; Howard, Sparkman, Cohen, Green, & Stanislaw,  2005 ; Magiati, Charman, & 
Howlin,  2007 ; Remington et al.,  2007 ; Sheinkopf & Siegel,  1998 ; Strauss et al.,  2012 ), 
four studies compared higher intensity DTT (i.e., greater number of hours) to lower 
intensity DTT (i.e., lesser hours) (Downs, Conley-Downs, Fossum, & Rau,  2008 ; Reed, 
Osborne, & Corness,  2007a ,  2007b ; Smith, Eikeseth, Klevstrand, & Lovaas,  1997 ; 
Smith, Groen, & Wynn,  2000 ), two studies compared DTT to no treatment at all 
(Birnbrauer & Leach,  1993 ; Flanagan, Perry, & Freeman,  2012 ), one study compared 
clinic-directed versus parent-directed DTT (Sallows & Graupner,  2005 ) and two stud-
ies compared high intensity DTT, low intensity DTT, and a no-treatment control 
(Lovaas,  1987 ; Reed et al.,  2007a ,  2007b ). 

 The combined results of these studies consistently show that children participat-
ing in high intensity DTT programs achieve signifi cantly greater gains in intellec-
tual functioning, adaptive skills, expressive and receptive language, visual spatial 
skills, social skills, nonverbal communication, and play skills. Additionally, these 
studies have shown that DTT results in greater reductions in symptom severity and 
behavioral problems and results in better academic placement. Some studies (e.g., 
Eikeseth et al.,  2002 ; Smith et al.,  2000 ; Strauss et al.,  2012 ) have failed to show 
signifi cant differences between DTT and other approaches/control groups on some 
variables (behavior problems, adaptive functioning, and parental stress). However, 
each of the aforementioned studies demonstrated that DTT is most effi cacious on 
the majority of variables investigated. In a rare exception, Magiati et al. ( 2007 ) 
found similar outcomes for autism-specifi c nursery services and DTT on all mea-
sures examined (intellectual functioning, adaptive skills, language, play and symp-
toms of autism), with the exception that children receiving DTT scored higher on 
daily living skills. Taken together, this body of literature illustrates superior effects 
of DTT but also indicates that DTT should include a specifi c focus on adaptive 
behavior (e.g., self-care) in addition to the core curriculum that targets intellectual 
functioning and cognitive skills .  
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    Summary of Meta-analyses/Systematic Reviews 

   Meta-analyses   combine the results from different studies to identify commonalities 
in fi ndings. The goal of a meta-analysis is to collect and synthesize research results 
and to allow a more extensive and standard statistical examination of the degree of 
effect of treatment across multiple independent research investigations. Results 
of studies are compared by creating a standard “effect size” metric (e.g., degree of 
change produced) that can be compared and synthesized across multiple evalua-
tions. Systematic reviews are thorough research reviews on a particular topic, aimed 
at summarizing, synthesizing and identifying gaps in literature. 

 The systematic reviews and meta-analyses on DTT reviewed in this chapter had 
varied inclusion criteria. However, taken together, they represent a large analysis of 
the literature on DTT thus far. The overall results suggest that DTT can produce 
signifi cant  increases  in intellectual skills (IQ, standardized test scores), cognitive 
development, language, adaptive and social skills and signifi cant  decreases  in 
symptoms of autism, problem behavior, and amount of school support needed. It is 
reasonable to conclude that DTT is an effective intervention for all children with 
autism. This body of research indicates younger children achieve better outcomes. 
Older children with more impairment still make substantial gains, but they may not 
achieve typical IQ and adaptive skills. However, DTT provided to older and more 
impaired children ensures that they maintain their current level of functioning or 
achieve better functioning because functioning decreases over time without DTT. 
Moderately impaired children who receive DTT are highly likely to maintain their 
level of impairment or to improve to slightly impaired. In contrast, moderately 
impaired children who receive no intervention at all are likely to become signifi -
cantly impaired as they age and the gap between their development and that of their 
same age peers enlarges. Finally, it should be noted that the specifi c characteristics 
of intervention delivery (e.g., level of procedural integrity, clinical oversight, train-
ing etc.) varied greatly across studies, suggesting we need to defi ne more clearly 
what constitutes an ideal DTT programming model and identify what ultimately 
leads to successful outcomes .   

    Suggestions for Future Research 

 The existing evidence base suggests that the DTT model and common variations of 
DTT teaching procedures are highly effective for improving the outcomes of chil-
dren with ASD. However, additional research is needed to further our understanding 
of factors that will ensure the best possible outcomes for all children. Despite the 
positive outcomes of large-scale studies, some children do not appear to benefi t as 
much as others from structured, intensive DTT models. Variables that are likely to 
impact outcomes include the child’s diagnosis and severity of autism; number of 
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treatment hours; duration of treatment; qualifi cations of the therapists and supervi-
sors; methods of staff training; frequency of progress review; procedural variations 
of prompting and reinforcement; breadth or range of targets included in programs; 
strategies to promote generalization; and parental participation in therapy. These 
factors varied across the large-scale  studies  , often in unsystematic or unknown 
ways. Thus, further large-scale research is needed to explicitly explore the relation-
ship between these potentially important variables and therapy outcomes. Results of 
studies that compare DTT to other comprehensive early intervention approaches, or 
that evaluate combinations of approaches, also would help parents and practitioners 
make decisions when selecting treatments. 

 A number of procedural refi nements to DTT procedures (e.g., prompt fading 
methods, reinforcement schedules; task interspersal arrangements) have not 
been adequately examined or compared to alternative variations. In particular, 
systematic evaluation and comparison of strategies to promote generalization 
have been given surprising little attention in the DTT literature. The number of 
exemplars needed to promote generalization and the most effective way to select 
and combine existing generalization strategies should be evaluated in further 
research. Given that instruction is typically delivered by adults, particular con-
sideration should be given to methods for promoting generalization from adults 
to same-age peers. 

 Further development and evaluation of alternatives to traditional BST for teach-
ing staff and caregivers to implement DTT are needed to expand the accessibility 
of this therapy to those living in rural or remote areas. Self-instructional manuals, 
computer-based training, and remote coaching may reduce the costs associated 
with this therapeutic model and the need for expert trainers. Computer-based 
instruction that incorporates or simulates the components of traditional BST, par-
ticularly  modeling combined with rehearsal plus feedback, have the greatest poten-
tial to be effective across individuals with diverse backgrounds and levels of 
experience. 

 Finally, structured DTT programming may be less successful than other instruc-
tional models for teaching certain  skills  . For example, limited information is avail-
able about the potential effectiveness of the DTT approach for teaching complex 
social and emotional responses, particularly those that may impact the likelihood of 
successful relationships at home, in the community, and on the job. Further research 
that explores the range of skills that may be successfully taught via this model (e.g., 
daily living skills; complex social skills), along with modifi cations to DTT pro-
gramming or procedures that would increase the breadth of its outcomes, should be 
considered. As noted previously, DTT instruction is typically combined with a vari-
ety of ABA-based interventions, including  l  ess structured, more naturalistic 
instructional approaches (e.g., incidental teaching). Research on the most effective 
way to supplement DTT instruction with these other approaches could lead to fur-
ther improvements in the long-term outcomes of early intervention for children 
with autism.     
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          Introduction 

 Research clearly demonstrates that  Applied Behavior Analysis (ABA) interventions   
(e.g., Discrete Trial Training [DTT]) are effective for the treatment of Autism 
Spectrum Disorder. The earliest ABA-based  interventions   were based on the under-
lying sentiment that intervention had to be implemented in a structured environment 
that was free from distractions, primarily because the children frequently exhibited 
off-task behaviors. Although the procedures were effective, it sometimes required 
thousands of trials to be implemented for the child to learn a single target behavior 
(Lovaas,  1977 ). While effective, the children did not seem motivated to engage in 
the intervention activities due to the high demands of the original ABA procedures. 
Furthermore, research indicated that the generalization of newly acquired behaviors 
outside of the clinic setting was often a problem. Due to low motivation in 
 intervention and limited generalizability of treatment gains, we sought to develop 
procedures derived from the science of ABA that would be helpful in improving the 
general motivation of the child with autism during intervention. Thus, PRT and 
many more  modern   ABA interventions have evolved from highly-structured and 
adult-driven sessions to more naturalistic and child-focused interactions. In  addition, 
the trend toward inclusion of children with autism in regular education classrooms 
and community activities, as opposed to segregated settings and institutions, has 
helped ABA researchers develop treatments that can be incorporated into everyday 
routines. 
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 From a theoretical point of view, we hypothesized that children with autism 
 displaying challenges in many areas may be exhibiting a defi cit in a pivotal area of 
learned helplessness and thus demonstrating an overall lack of motivation to respond. 
We speculated that this would produce a general lack of interaction with the children’s 
social and learning environments, resulting in widespread behavioral defi cits. Our goal 
was to develop a Pivotal Response Treatment for autism that would target the key defi -
cit in motivation and reduce symptoms of learned helplessness, and have the potential 
to produce rapid and widespread improvements in the overall condition of autism. 

    Theoretical Basis in Learned Helplessness 

 The theory of learned helplessness was proposed by Seligman ( 1967 ), and has since 
been applied to a number of diverse participants, behaviors and disorders (Hiroto, 
 1974 ; Klein, Fencil-Morse, & Seligman,  1976 ; Maier & Seligman,  1976 ). Learned 
helplessness theorizes that exposure to events that are uncontrollable leads participants 
to believe that behaviors and outcomes are independent, which produces an effect on 
their  motivation  ,  cognition, and emotion   (Maier & Seligman,  1976 ; Miller & Seligman, 
 1975 ). Although Seligman’s initial work was implemented with animals, it shed light 
on specifi c patterns of behavior that appeared to be applicable to human behavior. 

 Overmier and Seligman ( 1967 )  fi rst spearheaded the theory of learned  helplessness 
through an observation of helpless behavior  in dogs   that were exposed to inescapable 
and unavoidable electric shocks. Following this observation, Seligman and Maier 
( 1967 ) conducted an experiment to show that the helpless behavior was caused by 
the uncontrollability of the original shocks. Through a triad experimental design, 
they studied three groups of dogs in two phases. In phase one, each group of dogs 
was strapped in a harness. In the fi rst group, the dogs were simply strapped in the 
harness and then released. In the second group, the dogs were strapped in the same 
harness and were subjected to electrical shocks, however they could avoid the shocks 
by using their nose to press a panel. The third group of dogs were placed in the same 
harness and received the same shocks as the second group, but in this condition they 
could not control the duration of the shock and the shocks seemed to be random and 
outside of their control. In phase two of the experiment, all three groups were placed 
in a shuttle box. In the shuttle box, shock elimination was controllable for all subjects 
by jumping over a barrier in the middle of the box. Dogs from the fi rst and second 
group quickly learned that jumping over the barrier eliminated the shock, but the 
dogs in the third group made no attempts to escape the shock. Theoretically, the dogs 
in group three appeared to learn that there was not a relationship between their 
behavior and the outcome, and therefore they did not initiate an attempt to escape the 
electric shock while in the shuttle box, despite the fact that they were not harnessed 
and could escape the shock (Seligman & Maier,  1967 ). This study paved the road for 
future research on the effects of repeated exposure to uncontrollable stimuli. 

 Since Seligman and Maier’s ( 1967 ) study on the effects of uncontrollable shocks 
on dogs, similar studies have been conducted to demonstrate the theory of learned 
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helplessness in humans. Hiroto ( 1974 ) fi rst applied the concept of learned  helplessness 
to humans by conducting a triad experiment on the effects of uncontrollable noise 
with humans, and found parallel results of the effects of uncontrollable stimuli 
between animals and humans. Specifi cally, college students were separated into three 
groups. In the fi rst phase, one group received no noise, the second group received loud 
noise that they could terminate by pushing a button, and the third group received 
uncontrollable noise that stopped independently of the participant’s  behavior. In the 
second phase, all groups were tested in a hand shuttle box and noise termination was 
controllable for all participants. The results were analogous to the animal studies, in 
that the groups receiving no noise or controllable noise in phase one readily learned to 
escape the noise in the shuttle, while the participants that received prior uncontrollable 
noise did not escape the noise and listened passively (Hiroto,  1974 ). Similar studies 
have been conducted with college students that were fi rst presented with unsolvable 
discrimination problems, and then subsequently it was observed that they “gave up” 
on solvable anagram puzzles because they previously learned that the outcome was 
uncontrollable by their response effort (Klein et al.,  1976 ). 

 In addition to replications of Seligman’s original experiment to humans, research 
also supports strong external validity of the theory (Peterson, Maier, & Seligman, 
 1993 ). For example, Hiroto and Seligman ( 1975 ) conducted an important experiment 
to demonstrate that learned helplessness may be considered a “trait” as opposed to a 
state. They examined the generality of learned helplessness across tasks by conduct-
ing experiments that involved an instrumental task (i.e. escaping aversive noise) and/
or a cognitive task (i.e. solving an anagram puzzle). They conducted four experiments 
and found that inescapability in a pretreatment instrumental task (i.e. inescapable 
aversive tone) produced learned helplessness in both subsequent shuttle box escape 
testing and subsequent anagram solution testing. This fi nding showed that participants 
receiving uncontrollable aversive noises performed poorer during a second phase in 
the experiment in which they were given anagram puzzles, suggesting that learned 
helplessness was generalized between an instrumental task and cognitive task. 
Furthermore, the researchers found that pretreatment insoluble discrimination prob-
lems produced defi cits associated with learned helplessness in subsequent shuttle box 
escape testing. This demonstrated cross-modal helplessness, and indicates that learned 
helplessness may be generalized across tasks  (Hiroto & Seligman,  1975 ).  

    Defi cits Resulting from Learned Helplessness 

  Research suggests that learned helplessness produces  defi cits   relating to an 
 individual’s motivation, cognitive learning, and emotional health. In regard to 
 motivation, when an individual learns that his or her responses are independent of 
reinforcement, he or she will initiate fewer responses to the stimulus because of 
their expectancy that the response will not be effective (Klein et al.,  1976 ). This 
decrease in initiation of voluntary responses is referred to as the motivational defi cit 
(Abramson, Seligman, & Teasdale,  1978 ). For example, if individuals are exposed 
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to a loud noise that they cannot control or avoid, then they learn to believe that any 
attempts or effort that they make to eliminate the noise are ineffective. If they are 
subsequently exposed to a loud noise that they can control, then it is unlikely that 
they will have motivation to make an attempt at escaping the noise due to the false 
notion that their response will not be reinforced. 

 In addition to a  motivational defi cit   as a result of learned helplessness, there is also 
a cognitive component that results from repeated exposure to uncontrollable events 
(Klein et al.,  1976 ; Miller & Norman,  1979 ). More than just a decline in motivation to 
respond to a stimulus, there is a disruption in the learning of response- reinforcement 
contingencies (Klein et al.,  1976 ; Peterson et al.,  1993 ). Experience with  uncontrollability 
may hinder the ability to learn that responses have succeeded, even when responding is 
actually successful (Hiroto,  1974 ; Maier & Seligman,  1976 ). For example, in a study 
by Miller and Seligman ( 1975 ), college students were fi rst given escapable, inescap-
able or no noise in a pretreatment condition, then asked to solve anagrams. In addition 
to the inescapable noise interfering with the students’ ability to solve any given ana-
gram, students that received inescapable noise also required more successes on solving 
anagrams before catching on to the pattern when compared to students who received 
escapable noise or no noise (Miller & Seligman,  1975 ). It took about seven consecutive 
successes for students that had prior inescapable noise to recognize the pattern solution 
while it only took about three consecutive successes for students who received 
 escapable or no noise (Miller & Seligman,  1975 ). This is evidence that perceiving 
independence between a response and reinforcement may interfere with the ability for 
individuals to later learn that responses produce outcomes. Peterson et al. ( 1993 ) sug-
gest that the cognitive defi cit associated with learned helplessness may be due to 
attentional- perceptual defi cits (i.e. not attending to the cues correlated with their own 
responding) or expectational defi cits (i.e. accurately registering the events of a trial but 
holding a biased expectation that the contingency will not hold on future trials). 

 A variety of experiments also indicate an  emotional effect   of uncontrollable 
events (Maier & Seligman,  1976 ). Studies generally support the notion that there is 
a signifi cant increase in feelings of depression, anxiety, stress, frustration and hostil-
ity following non-contingent reinforcement (Miller & Norman,  1979 ). In addition, 
experiments show that participants who receive repeated uncontrollable events 
experience fear, which can result in physical symptoms such as increases in stom-
ach ulcers and higher blood pressure than yoked controls (Maier & Watkins,  1998 ; 
Seligman,  1975 ). According to Seligman (1975), learned helplessness produces fear 
for as long as the subject perceives they do not have control of the outcome.   

    Learned Helplessness and Autism 

  From a practical point of view, there are parallel behavior patterns in individuals 
diagnosed with  autism   and those experiencing learned helplessness (Barnhill & 
Myles,  2001 ; Koegel & Egel,  1979 ; Koegel & Mentis,  1985 ; Koegel, O’Dell, & 
Dunlap,  1988 ). Children and adolescents with ASD have the ability to learn and 
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communicate, but their communication and behavioral skills as well as their 
 acquisition of new skills can vary depending on the situation (Koegel & Mentis, 
 1985 ). This suggests that they may be more capable than some of their behavior 
suggests, and that part of the diffi culty in engaging in appropriate behavior and 
increasing skill acquisition may be due to learned helplessness. 

 Historically, researchers were uncertain whether individuals with ASD were 
unable to learn or if certain variables could be adjusted to increase their learning 
ability (Koegel & Mentis,  1985 ). Many felt that children with autism did not have 
the ability to communicate and engage with others, respond to environmental stim-
uli, or learn new skills or behaviors (Koegel & Egel,  1979 ). It was also originally 
believed that children with ASD were uneducable, and it was common to place 
them in mental institutions without providing any type of systematic education 
(Koegel & Koegel,  2006 ). However, research revealed that children with ASD had 
the potential to perform appropriate behaviors and learn new skills, but many had 
developed behaviors that interfered with their performance and learning abilities. 
For example, if a child with autism is learning how to get dressed, he or she may 
take a long time and make several mistakes. Consequently, their parents may assist 
and end up dressing the child themselves. Similarly, children with ASD may try to 
interact with peers, but communication and socialization defi cits may cause their 
peers to not respond in a positive manner. In these examples, the child made an 
attempt at a skill but was not reinforced. Other times, they may be reinforced despite 
not having made an appropriate attempt. Through these types of experiences, chil-
dren with ASD struggle to learn relevant response-reinforcement contingencies. 
The individual with ASD may begin to believe that his or her actions cannot control 
reinforcement, and consequently develop learned helplessness that reduces the like-
lihood they will initiate in future situations (Koegel & Mentis,  1985 ). Conceptually, 
one can imagine that if a child is born with autism and does not engage in the many 
social-communicative behaviors seen in typically developing children, well- 
meaning caregivers and teachers may have a tendency to help their child when they 
exhibit challenges. However, too much assistance may lead to a lack of effort and/
or motivation on the child’s part and a generalized state of learned helplessness.   

    Increasing Motivation to Overcome Learned Helplessness 

  One critical factor in overcoming learned helplessness is increasing the individual’s 
level of motivation by making the response-reinforcement connection more salient 
(Koegel & Egel,  1979 ). Research shows that this approach can diminish behaviors 
associated with learned helplessness and increase the acquisition, generalization and 
maintenance of treatment gains (Koegel & Egel,  1979 ; Koegel & Mentis,  1985 ). 
Koegel and Egel ( 1979 ) fi rst demonstrated that  motivation   is a critical variable in the 
behavior of individuals with ASD. Specifi cally, the researchers found that when chil-
dren worked on tasks at which they were consistently incorrect, then they had low 
levels of motivation as measured by their infrequent and decreasing attempts at the 
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task, as well as low levels of enthusiasm when attempting the task (Koegel & Egel, 
 1979 ). However, when the children were prompted to keep responding until they cor-
rectly completed the task, then the child’s motivation increased and they continued 
working on the tasks with increased enthusiasm (Koegel & Egel,  1979 ). This sug-
gests that forced exposure to the response-reinforcement contingency can correct the 
maladaptive behaviors associated with learned helplessness and increase the child’s 
motivation to complete tasks. This appears especially important for individuals with 
ASD, because their disability may make it more challenging to correctly complete 
tasks that typically developing individuals may be able to complete more easily. 
However, assisting the child or adult with ASD to respond to a task before they 
receive reinforcement is critical in developing a sense of the  response- reinforcement 
contingency  , which is important in determining how the individual will behave in 
future situations  (Koegel & Egel,  1979 ; Koegel & Koegel,  2006 ).   

    Instructions for Implementing PRT Procedures 

 Because of the importance of the pivotal area of learned helplessness proposed by 
Koegel and Egel ( 1979 ), many researchers have worked to develop  effective treatment   
techniques to improve the motivation of individuals with ASD. Pivotal Response 
Treatment (PRT) was developed based on the theory of learned helplessness, and pro-
cedures were specifi cally designed to increase motivation (Koegel & Koegel,  2006 , 
 2012 ). Increasing motivation has been shown to produce broad improvements in other 
areas of sociability, communication, behavior and academic skill building for indi-
viduals with ASD (Koegel & Koegel,  2006 ). It is important to note that the effective 
interventions prior to a focus on the pivotal area of motivation targeted single behav-
iors individually, making the intervention time-consuming and laborious. Our goal in 
creating an iteration of the previous effective ABA techniques was to develop an inter-
vention that resulted in more widespread generalized gains, or to fi nd “pivotal areas” 
that, when targeted, would result in improvements in a variety of untargeted areas. 

 Beginning in the early 1980s, our research efforts concentrated on developing pro-
cedures to increase motivation, and were directed towards developing techniques that 
would improve the overall responsiveness, engagement, and affect for children on the 
autism spectrum. Several techniques were studied individually, including child choice, 
reinforcing attempts, using natural reinforcers, and interspersing maintenance and 
acquisition tasks (Simpson,  2005 ). Research indicated that these treatment strategies 
were individually effective in producing positive behavioral and affective changes for 
children with ASD. We also found that combining these techniques as a package inter-
vention had a large positive effect on learning and responding in children with autism. 
Specifi cally, the combined approach reduced behaviors related to learned helplessness 
due to an increase in the child’s overall level of motivation (Koegel & Koegel,  2006 ; 
Koegel, O’Dell, & Koegel,  1987 ). In the  remainder of this chapter, we will discuss each 
of these experimentally validated treatment components and provide illustrations for 
implementing the specifi c procedures. 
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    Child Choice 

 Incorporating  child choice   involves using child-preferred materials, activities, topics 
and toys, and can help increase the child’s responsiveness during interactions (Koegel, 
Dyer, & Bell,  1987 ). This can be accomplished by asking the child what he or she 
would like to play with, or by observing the child to see what items he or she gravi-
tates toward. These items can then be incorporated into treatment sessions and used to 
stimulate and prompt responding. Children that tend to become overwhelmed when 
presented with many options can be offered a choice between a few preferred options. 
For example, the adult can ask the child, “Would you like to play with the trains or the 
cars?” In PRT, adults are instructed not to attempt to redirect the child to a specifi c 
item, but to be vigilant and attentive to items that the children fi nd enjoyable as evi-
denced by their seeking out the item. Allowing the child to have some choice in the 
treatment creates higher levels of responding and improved positive affect (Dyer, 
Dunlap, & Winterling,  1990 ). A child’s preference can vary over time and sometimes 
within a single intervention session, so it is important for the clinician to adjust when 
necessary and constantly reassess preference to assure that the most desired and 
sought after items and activities are being used to buttress and maintain motivation. 
Simply incorporating child choice into the treatment can improve a variety of areas, 
including social play, pragmatic behaviors, and language development. Furthermore, 
research shows that incorporating child choice into the intervention sessions can lead 
to improved generalization outside of the teaching setting (Carter,  2001 ).  

    Reinforcing Attempts 

  Reinforcing attempts is another component of PRT that has been shown to 
 effectively increase motivation for individuals with ASD. Some children escape or 
avoid  situations because previous failures have led them to believe that they cannot 
be successful (Hedley & Young,  2006 ; Koegel et al.,  1987 ). However, when their 
attempts to complete tasks are reinforced, they tend to continue to make further 
attempts (Koegel & Koegel,  2006 ). For children with autism, these attempts fre-
quently lead to some remarkable successes. Koegel et al. ( 1988 ) confi rmed that 
reinforcing attempts is effective in increasing motivation and correct responding 
by comparing two different treatment conditions for nonverbal children with 
autism. One condition reinforced successive approximations of speech sounds 
through operant shaping, and the second “motivational” condition reinforced any 
attempts to produce speech sounds even if they were not correct. Results demon-
strated that the experimental motivational condition was far more effective than 
reinforcing increasingly correct speech sounds via a strict shaping paradigm. 
Specifi cally, the motivational condition was superior with respect to improvements 
in the children’s speech production and the children’s interest, enthusiasm and 
general behavior (Koegel et al.,  1988 ). Not only did the target speech sounds 
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improve more quickly, but numerous important collateral gains were also observed. 
In contrast to the previous interventions, wherein it was believed that the children 
needed clear feedback for specifi c speech sounds and were regularly provided with 
clear consequences (e.g. “good job” or treats for correct responses or “no” for 
incorrect responses), we found that reinforcing all attempts produced more correct 
responding and improved affect. For example, if a child was learning fi rst words 
and the target word was “ball”, then  reinforcing attempts   would mean rewarding 
both a clear production of the word as well as a reasonable attempt, such as “ba.” 
As long as the child was trying, then he or she was reinforced. However, it is 
important to remember that if the child made a perfect production but was not mak-
ing an attempt (e.g. looking away uninterested or engaging in repetitive ritualistic 
behavior, etc.), then the child was not reinforced. This is critical, because we are 
focusing on the basic pivotal construct of improving motivation, not simply rein-
forcing the child for correct responses. Thus, reinforcing attempts at tasks and 
behaviors can provide response- reinforcement contingencies that will increase 
motivation and decrease symptoms of learned helplessness.   

    Direct and Natural Reinforcers 

  The purpose of using natural  reinforcers   directly related to the target response 
is to strengthen the child’s understanding of the contingency between their 
response and the natural reinforcer, better than might be possible using an arbi-
trary  reinforcer unrelated to the target behavior. In a simple example, when 
targeting verbal expressive communication, reinforcing a child’s verbal request 
to play with a ball by giving him the ball can be considered natural because it 
resembles the contingencies likely to be experienced in the criterion environ-
ment (natural environment outside of treatment sessions). Whereas, reinforcing 
the child’s social labeling of a fl ash card of a ball with a piece of candy would 
not resemble the likely consequence in the real world and would therefore be 
considered arbitrary. Response- reinforcement contingencies are strengthened 
through the use of direct and natural reinforcers for individuals with ASD, 
meaning the reinforcers directly relate to the task or behavior that is being taught 
(Koegel & Williams,  1980 ). It is still common to observe treatment providers 
using fl ash cards and other artifi cial stimulus materials, and then providing a 
favorite treat or other desired reinforcer. This will strengthen responding to the 
fl ash cards, but it may not teach the relationship between responding and rein-
forcement, a key point in remediating learned helplessness. Alternatively, a 
more effective teaching strategy is when the child is provided with a desired 
item or activity contingent upon a correct response that is inherently and naturally 
connected to the behavior (e.g. given an actual ball to play with after making a 
valid attempt at saying “ball”). Research shows that using direct and natural 
reinforcers improves the motivation level of the child, and enhances the strength 
of the  response-reinforcement contingency    (Koegel & Williams,  1980 ).  
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    Interspersing Maintenance and Acquisition Tasks 

 Another component of PRT involves  interspersing maintenance   and  acquisition 
tasks   to increase motivation and decrease learned helplessness (Dunlap & Koegel, 
 1980 ). Incorporating and interspersing reinforcement for mastered tasks creates 
more frequent exposure to a favorable and well-established  response-reinforcer 
contingency   (Dunlap & Koegel,  1980 ). For example, data suggest that when a child 
with autism is learning mathematics, incorporating some math problems that the 
child can easily complete into the assignment in addition to the more diffi cult prob-
lems resulted in improved motivation, increased confi dence, and more exposure to 
successful response-reinforcer contingencies. It is sometimes tempting to keep pre-
senting diffi cult problems when a child is responding well, but incorporating a mix 
that includes some easier (mastered) tasks will result in increased attempts and 
improved engagement in more diffi cult tasks through the operant mechanism of 
behavioral momentum (Matson et al.,  1996 ).  

    Task Variation 

 PRT also uses  task variation   to help improve motivation and responsiveness. 
Dunlap and Koegel ( 1980 ) fi rst showed the differential effectiveness of using a 
constant task condition versus a varied task condition when teaching children 
with autism discrimination tasks. In the constant task condition, a single task was 
presented repeatedly throughout the session. During the varied task condition, the 
target task was interspersed with a variety of other tasks from the child’s curri-
cula. Results demonstrated that the children’s correct responding declined during 
the constant task condition. In contrast, there was improved and more stable 
responding during the varied task condition. Affect was also measured using a 
Likert scale wherein naive observers scored tapes of the children and provided an 
overall subjective opinion of the children’s affect during the sessions. The observ-
ers judged the children to be more enthusiastic, interested, and happier during the 
varied task sessions. This study led us to understand the importance of varying the 
task to improve responsiveness. Although there is a paucity of data and this area 
warrants further research to determine how to best accomplish task variation, it is 
likely that task variation can be accomplished using different stimuli and activities 
throughout the sessions. For example, if a clinician is working on helping the 
child discriminate between big versus little and having the child select his or her 
favorite toys based on size, the clinician may want to only present a few size trials 
and then move on to another target behavior (e.g., identifying color). Although it 
is tempting to present the same activity repeatedly with the intention of giving the 
child more consolidated and focused practice, research has shown that, in the end, 
this may actually result in slower rates of learning and an increase in behavior 
problems (Dunlap,  1984 ).   
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    The Motivational Package of PRT 

 Pivotal Response Treatment consists of combining the aforementioned  motivational 
components as a package. Prior to this development, studies that focused on verbal 
 communication   found that only about 50 % of children with autism became verbal 
(Prizant,  1983 ). However, when motivational components were  incorporated into a 
treatment package, upwards of 90 % of children who began intervention during 
preschool years learned to use verbal expressive language as their primary mode of 
communication (Koegel,  2000 ). Researchers have also shown that PRT is equally 
effective at producing verbal communication when compared to   alternative and 
augmentative communication (AAC) systems  . This is helpful to understand, as 
parents prefer their young children be taught verbal communication over AAC 
(Schreibman & Stahmer,  2014 ). This  is   not to suggest that AAC systems are unim-
portant. For a small percentage of children who are unable to learn to use expressive 
verbal communication, AAC systems are highly  recommended and the motiva-
tional procedures described above can be used to encourage communication via 
picture cards, speech generating devices, and manual signs or gestures in older 
children. However, given parental preference and the fact that at this point in time 
only about 20 % of nonverbal children over 5 years old are able to learn verbal 
communication as a primary mode of communication suggests that AAC should be 
considered after age 5 when a verbal-only approach using motivational procedures 
has been ineffective (Koegel,  2000 ; Koegel & Koegel,  2012 ).  

    Pivotal Areas 

 As previously mentioned, Pivotal Response Treatment is focused on targeting 
 specifi c “pivotal” areas that when modifi ed, produce very rapid and widespread 
gains in other areas relating to social, communication and behavioral skills. In addi-
tion to the pivotal area of motivation, our research indicates additional critical skill 
areas that when taught also result in broad improvements. Specifi cally, these pivotal 
areas include initiations, self-management, and response to multiple cues. Further, 
emerging data from preliminary studies suggest that empathy may also be a pivotal 
behavior that can be taught. 

    Initiations 

 Despite the increased level of responsiveness when children are motivated during 
Pivotal Response Treatment, we continue to perceive some disparities between the 
development of typical children’s communication and the communication of chil-
dren with autism. Additionally, there are also differential outcomes for children with 
autism (i.e. some children improved much more than others). Having the advantage 
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of years of videotaped samples allowed us to go back to early videos of the children 
before they had received any intervention and assess for any differences that might 
have predicted differential treatment outcomes. This eventually allowed us to under-
stand why some children had more positive outcomes than others, even though they 
all received what we believed to be very similar and intensive state-of-the-art 
 programs with parent participation and inclusive educational settings whenever pos-
sible. In this  retrospective videotape study  , we examined archival data of adolescents 
and adults who had very poor outcomes and compared them with individuals who 
had very good outcomes (Koegel, Koegel, Shoshan, & McNerney,  1999 ). We fi rst 
selected two groups of children, all of whom had seemingly good prognostic indica-
tors (i.e. verbal communication skills and verbal intelligence quotients above 50 in 
the preschool years) with the intention of studying why some children with these 
apparently similar early signs would have very different outcomes. Interestingly, 
when we analyzed archival videotapes of the children, we found that the individuals 
who eventually had the most favorable long-term treatment outcomes had a higher 
number of  verbal and nonverbal initiations   during the toddler years. Specifi cally, in a 
simulated waiting room setting, the children with the best outcomes had engaged in 
more verbal and nonverbal initiations with their mothers, such as bringing them toys 
or labeling items during their preschool years. From this analysis, it appeared that 
initiations were an important prognostic indicator for positive long-term outcomes 
for children with ASD. 

 Based on this fi rst phase of the study, we became interested in whether we could 
teach initiations to children with autism who did not initiate to others and, if so, 
would those children then have more favorable treatment outcomes. Through our 
research, we found that children with autism who did not engage in initiations dur-
ing baseline could be taught to initiate to others. Furthermore, they did indeed have 
improved outcomes that were similar to children in the fi rst study after receiving the 
intervention focused on teaching initiations (Koegel et al.,  1999 ). That is, those 
children who learned to initiate were more likely to have success in school, go to 
college, develop friendships, and so on. 

 We fi rst started teaching initiations by examining whether we could teach children 
with autism a common verbal initiation, such as asking the fi rst questions that are 
generally acquired during a toddler’s development. Specifi cally, we fi rst assessed if 
we could teach the children to ask, “What’s that?” (frequently shortened to “Dat?” 
while pointing to an item) which is typically within a toddler’s fi rst lexicon. A few 
question-asking studies had been published that taught individuals with autism but, 
researchers had reported diffi culty with generalization to other peers and settings 
(Hung,  1977 ) or the need for nonverbal prompting to evoke a question (Raulston 
et al.,  2013 ; Taylor & Harris,  1995 ). After diffi culties with several intervention 
 iterations while trying to teach question-asking, we incorporated motivational com-
ponents into the intervention to assess whether this would increase spontaneous and 
generalized use of question-asking (Koegel, Camarata, Valdez- Menchaca, & Koegel, 
 1998 ). We placed a variety of child preferred items in an opaque bag and prompted 
the children to ask, “What’s that?” about items in the bag. Furthermore, before giving 
the desired items to the child, we had them repeat the label. Conceptually, our goal 
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was to provide a context wherein both child choice and natural reinforcers could be 
used when the child initiated a question. This procedure was highly effective in 
increasing question-asking for children with ASD. After question-asking was occur-
ring at a high rate, we began fading out the child-preferred items and gradually 
(beginning with every fourth item) replacing the preferred items with neutral items 
that the child was not able to label. Eventually, we also faded the opaque bag, so that 
we could use items naturally placed around the room. As a result of this intervention, 
 vocabulary tests   showed that the children began learning the targeted words as a 
result of increases in question asking, and generalization measures indicated that the 
children used their newly learned questions and their new vocabularies in the home 
and school. One might argue that the question originally functioned as a request for 
obtaining the item, because the children were very likely anticipating that one of their 
favorite items was in the bag. That is, one might suspect that the children were merely 
asking for an item in the bag, rather than asking an information-seeking question 
about the label of the item in the bag. However, that did not appear to be the case, as 
the generalization probes showed that the children also asked questions in other 
appropriate contexts for the more social purpose of seeking information regarding 
the labels of items, and not as requests to obtain them. 

 After successfully teaching “What’s that?” we began developing procedures to 
teach a variety of other questions. The second question we taught was “Where is 
it?” which usually comes next in the developmental sequence (Bellugi,  1965 ; 
Rowland, Pine, Lieven, & Theakston,  2003 ). To teach this initiation, we hid the 
child’s favorite items in various locations, and then prompted the child to ask where 
the item was. After the child initiated the question “Where is it?” the adult informed 
the child of the location so that the child could seek out the desired item. Following 
the successful teaching of “Where is it?” we have also taught additional questions, 
such as “Whose is it?” to result in the acquisition of possessive pronouns (e.g. 
“mine” and “yours”) and the possessive “s” (e.g. “Daddy’s”). To teach “Whose is 
it?” we used favorite items in a collection of items that were possessed by the child, 
and neutral items in a collection of items that were possessed by the clinician. 
Eventually, we were able to use neutral items in both collections, with the children 
continuing to ask the question, “Whose is it?” We then went on to teach additional 
questions such as “What’s happening?” and ”What happened?” to increase the 
child’s use of verbs and verb endings by using pop-up books centered on themes 
around the child’s interest (e.g., “-ing” and past tense such as “ed.”). Specifi cally, 
we manipulated the tab of the pop-up in the book and prompted the children to ask 
“What’s happening?” or “What happened?” Following the query, we responded 
with a conjugated verb. The results showed increases in questions, and consequently 
verb diversity as well as the targeted verb ending (-ing or past tense) (Koegel, 
Carter, & Koegel,  2003 ). Finally, we targeted non-question initiations such as 
“Help” and “Look” so the children could learn to initiate attention-seeking and 
assistance-seeking strategies. In order to provide natural reinforcers for “Help” and 
“Look” we arranged situations such as putting a treat or desired item in a tightly 
sealed jar, then prompting the child to request “Help” so that a natural reinforcer 
followed when the adult  hel  ped the child open the jar. Similarly, just before a child 
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was provided with a favorite item or activity, we prompted the child to say “Look!” 
or “Look, Mommy!” then provided that opportunity to demonstrate play with the 
favorite item or to demonstrate the desired activity. 

 This second phase of our study showed that children who were taught initiations 
also had rapid and broad areas of behavioral improvements, resulting in greatly 
improved  long-term outcomes   (Koegel et al.,  1999 ). For example, the participants 
in our studies who initially focused their very limited initiations for functions of 
requests and protests were not exhibiting communicative competence in a broad 
range of language functions. In contrast, teaching question-asking and other related 
initiations in a motivational context resulted in collateral gains in a variety of areas, 
including naive raters judging the children as appearing more appropriate on nor-
malcy scales (Koegel et al.,  1999 ; Koegel, Koegel, Green-Hopkins, & Barnes, 
 2010 ). Thus, due to the widespread positive effect of improving initiations on broad 
areas of the children’s functioning, we came to consider initiations a pivotal area.  

    Self-Management 

   In addition to identifying the pivotal areas of motivation and initiations, we have 
also identifi ed self-management as a pivotal area for individuals with autism. This 
came about when we realized that individuals with autism spectrum disorder often 
do not control their behaviors in the absence of an interventionist. It is interesting 
that this area of study came about relatively late in intervention research for autism. 
This was largely due to the fact that professionals believed that self-management 
might not be possible for children with autism. In the 1970s, self-management was 
considered a viable and desirable treatment for other populations besides individu-
als with autism and for a variety of target behaviors such as weight reduction (Horan 
& Johnson,  1971 ), health issues (Mitchell & White,  1977 ), marital discord 
(Goldiamond,  1965 ), study habits (Fox,  1962 ) and smoking cessation (Roberts, 
 1969 ). For the most part, these studies focused on adults with average intellectual 
functioning. Few studies focused on children with disabilities, and many believed a 
child with a severe disability (e.g. autism) would be unable to engage in self- 
management due to cognitive impairments. Similar to other researchers, our early 
work focused on using self-management with children who did not have autism, but 
rather who demonstrated more limited disabilities such as diffi culties with speech 
sound production (Koegel, Koegel, & Ingham,  1986 ). However, we rapidly began 
to speculate that the procedures might be effective for individuals with autism, and 
decided to embark on a line of research to assess whether self-management might 
indeed be possible for children with autism. In an early study by Koegel and Koegel 
( 1990 ) we targeted loud and repetitive stereotypic responding that occurred by chil-
dren with autism in full-inclusion public school classrooms. We found that students 
with autism could learn self-management skills. For example, the children were 
able to learn to use alarms to signal them to evaluate a previous time period as to 
whether or not a disruptive behavior had occurred, and then record on a piece of 
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paper the presence or absence of the disruptive behavior. Later, contingent upon a 
pre-determined number of appropriately recorded responses, the students could 
self-reward or turn in their points to obtain a reinforcer. For example, one older 
elementary child with whom we worked earned points at school for quietly staying 
on task as opposed to engaging in loud verbal repetitive behaviors and not  completing 
his assignments. Once he earned a predetermined number of points for successful 
intervals through self-management, he was able to take out his earphones and elec-
tronic music device and listen to one his favorite jazz music pieces. Some children 
require a bit more adult direction, but others can be taught to self-administer their 
own rewards, such as the example above. 

 Several steps are required to teach self-management skills. First, we carefully 
defi ne and measure the behavior. Next, a system for self-monitoring is created and 
reinforcers are identifi ed with the help of the individual with autism. If the response 
is measurable by frequency, such as each time the child asked a question or 
responded to a question, responses were tallied using a counter. If the behavior is 
measurable by using a time period with appropriate behavior, such as an extended 
period of time with appropriate classroom behavior (e.g. staying in seat, engaging 
in assigned work) then an alarming timer (such as an iPhone) or watch (with a 
repeat chronographic alarm function) that can be set to the predetermined time 
interval can be used. Next, the individual needs to understand what behavior is to be 
self-evaluated. Examples of appropriate and inappropriate behaviors are described 
and demonstrated, and then the individual practices monitoring their own behavior. 
Generally, we try to use the self-management of a positive behavior (e.g., “Did you 
stay in your seat?”) rather than an undesired behavior (“Did you get out of your 
seat?”). After it is clear that the individual understands the target behavior, a time 
period or number of responses is specifi ed in order to receive the predetermined 
reinforcer. It is important that the initial interval or response requirement be small 
enough (we based this on pretreatment assessments) so that the individual 
 experiences success and is motivated to continue with the intervention. After the 
individual is engaging in the desired behavior and accurately monitoring behavior, 
then the self-management program is ready to be implemented. As the individual 
continues to self-monitor, the time interval or number of responses required to 
receive a reinforcer is gradually and systematically increased until it more closely 
approximates that of a typical individual in the same environment. For example, if 
typical children in the classroom usually work for a period of 30 min, then we use a 
30-min interval for our fi nal target. 

  Self-management   has now been shown to be effective with a variety of behaviors 
in individuals with autism including on-task behavior in school (Dunlap, Dunlap, 
Koegel, & Koegel,  1991 ), responsiveness to questions, decreasing disruptive behav-
ior (Koegel, Koegel, Hurley, & Frea,  1992 ), and many other areas. For children who 
have limited or no expressive verbal communication, pictorial self-management can 
be used (Pierce & Schreibman,  1994 ). For example, a variety of pictures depicting 
the desired behavior (e.g., setting the table, brushing teeth, and putting away toys) 
can be given to the individual to use as guides to manage their behavior. To be sure 
that the self-management is being used rather than just following a routine, the 
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order of the pictures can be varied. Again, it is important to note that self- management 
has been shown to be an excellent tool to teach the engagement of a desired response 
or behavior in the absence of a treatment provider. The ability to become self-aware 
of a desired or undesired behavior, and to be able to self-control that behavior, has 
been shown to result in positive improvements in a variety of other untargeted 
behaviors. For example, when an individual with autism is taught to self manage 
one pragmatic behavior, such as appropriate body posturing toward the conversa-
tional partner, other areas (such as eye contact) can improve without having to be 
directly targeted (Koegel & Frea,  1993 ). Thus,  self-management   appears to be 
another pivotal area.    

    Response to Multiple Cues 

  Research indicates that  responding to multiple cues   is another pivotal area for 
 individuals with autism. Overselective responding to only a limited part of a com-
plex stimulus (e.g. a father’s glasses, rather than the father’s face as a whole) has 
been a particularly problematic for individuals on the autism spectrum. One of the 
fi rst studies addressing this issue showed that, while typically developing children 
may take in three relevant cues from a stimulus (e.g., a face), children with autism 
may only respond to one cue (Lovaas, Schreibman, Koegel, & Rehm,  1971 ). In a 
laboratory setting, the study showed that when simultaneously presented with 
visual, auditory, and tactile cues, the children with autism only responded to one of 
the cues. This same phenomenon may occur when only two stimuli are presented; 
the children with autism often just respond to one cue (Koegel & Wilhelm,  1973 ). 
Later studies suggested that this may also occur in relation to social stimuli and 
complex teaching cues where extra stimuli are presented as prompts. In this latter 
example, children would often become heavily prompt dependent, and fail to learn 
the actual skill targeted. For example, during classwork many children with ASD 
would respond to the teacher’s eye gaze at the correct stimulus or to a crease in the 
corner of a fl ash card rather than learning the targeted skill. 

 Similarly,  social competence   requires that an individual respond to a multiplicity 
of cues, which can change to some extent on a daily basis. For example, initial work 
in this area demonstrated that children with autism could be taught to recognize a 
male versus a female doll, but when certain irrelevant characteristics (e.g., the doll’s 
belts) were switched, then the children were unable to respond correctly as to which 
stimulus was the male versus the female (Schreibman & Lovaas,  1973 ). Although 
typically developing young children may also respond on the basis of a limited 
number of cues, they appear to rapidly learn which cues are most relevant. That is, 
a typically developing young child generally responds to the head of the doll and 
not the clothing or other body parts and, when the head is changed (keeping all other 
stimuli constant), a typical developing child will continue to respond correctly when 
asked to identify the doll’s gender. In contrast, the children with autism responded 
based on one cue that was usually irrelevant (e.g. the belt), such that when the pants 
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or skirt were removed, the child with ASD was no longer able to discriminate 
whether the doll was male or female. One can imagine how this may cause  numerous 
diffi culties in social settings, particularly when the relevant features of a stimulus 
that a child responds to may not include the face or head. 

 Having said that, it should be noted that the original work conducted in the 1970s 
was during a time when the motivational components had not yet been discovered, 
the children tended to be excluded from most community settings, and treatment 
was provided in structured environments that were free from distractions (Lovaas, 
 1977 ). These types of unnatural, sterile teaching environments may have com-
pounded the problem of overselective responding. Now that we use motivational 
components through PRT and provide treatment in natural settings, many children 
do not need specialized work on multiple cues. It may be that motivating the chil-
dren results in broadening the children’s attention. It has been shown that response 
to multiple stimuli involved in joint attention can improve without any special inter-
vention if motivation is targeted (Bruinsma,  2004 ; Vismara & Lyons,  2007 ). 

 However, for the small percentage of children that do continue to have  diffi culties 
responding to multiple cues, there are intervention procedures to address this defi cit 
(Burke & Cerniglia,  1990 ). For example, multiple cues can be presented in the con-
text of child choice. If a child enjoys coloring with markers, the adult can offer him 
a variety of markers and sizes, such as the big blue marker, the little blue marker, the 
big red marker, and the little red marker. If the child selects the marker based on both 
size and color, we know that he or she is responding to both cues. It is possible to be 
creative and incorporate multiple cues into daily routines, such as getting dressed 
(e.g., “Put on your blue short sleeved shirt and your jean shorts”), cooking (e.g. “Can 
you hand me the long wooden spoon?”), and so on, as long as other items cues are 
available for the child to discriminate. Research shows that this type of embedded 
teaching can improve overall consistency of responding to complex stimuli, as well 
as decrease the social and academic diffi culties caused by not responding to all of the 
relevant cues. Therefore, responding to multiple cues also appears to be a pivotal area 
in the sense that it produces widespread improvements across a variety of areas.   

    Empathy 

 The fi nal pivotal area that we are beginning to research relates to  empathy      (Koegel, 
Ashbaugh, Koegel, Detar, & Regester,  2013 ). The development of social 
 understanding is complicated and is clearly affected by many variables. The fact that 
most individuals with ASD report that they prefer to be with other people and want 
to have friends (Muller, Schuler, & Yates,  2008 ), as well as the variability in testing 
patterns, suggests that it is not completely accurate to state that individuals on the 
autism spectrum simply cannot understand others’ feelings. However, some behav-
iors, particularly social skills, necessitate the ability to “mentalize” or be able to 
understand others’ thoughts (Frith & Happé,  1994 ). Some have hypothesized that 
this challenge for individuals with ASD may be caused by some type of cognitive 
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defi cit. However, most agree that whether or not an individual has a cognitive defi cit, 
the problem would be greatly exacerbated by a lack of social interaction. Further, we 
have begun intervention and are fi nding that areas related to the expression of empa-
thy can improve with intervention. We have used a variety of approaches including 
self-management, visual cues, and video-feedback to teach adolescents and adults to 
respond in an empathetic manner. Teaching both the expression of empathetic under-
standing and empathetic interests (e.g., question-asking related to another person’s 
interests) in response to leading statements has been helpful. Specifi cally, while we 
engage in social conversation, we may say, “I had a great weekend.” If the individual 
does not continue the conversation by showing understanding and interest of the 
other person’s situation, then we may prompt them to say “That sounds like fun, did 
you go out of town?” or “That is good to hear, what did you do?” or “Glad you had 
a nice weekend, did you see friends?” With repeated practice in response to a variety 
of leading statements, individuals with ASD learn to express empathetic understand-
ing and interest, and respond in a way that continues the social conversation 
(Ashbaugh,  2014 ). Again, while this is a new area of our research, we are fi nding that 
these empathetic responses can be learned, and individuals who respond empatheti-
cally are judged to be more desirable conversational partners, have improved social 
conversation, and hypothetically will have an easier time developing and maintaining 
relationships. Due to the preliminary results that indicate targeting empathy produces 
widespread gains in areas of social interaction and improving relationships 
(Ashbaugh,  2014 ), we believe that it is a potential pivotal area.   

    Review of Research on PRT Procedures 

 A large number of published studies support the use of PRT. Some focus on the 
individual components (i.e. child choice, direct and natural reinforcers, rewarding 
attempts, interspersing maintenance tasks, and task variation) and additional 
research has evaluated the components as a package. Studies have been conducted 
using single case experimental designs as well as group designs. Research has been 
conducted both within our center and at additional sites. Table  4.1  represents some 
of the many studies that provide an empirical base for PRT.

      Suggestions for Future Research 

 There are a number of areas related to PRT that would benefi t from future research. 
First, there are likely additional pivotal responses that have yet to be discovered. 
Second, future research is necessary to examine issues relating to  parent stress   for 
families with an individual on the autism spectrum. While our research has found 
that the implementation of PRT is less stressful for parents to implement than more 
structured approaches (Koegel, Bimbela, & Schreibman,  1996 ), there is still a 
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generalized level of stress that accompanies a parent after their child is diagnosed 
with ASD. Our preliminary work suggests that PRT can be effectively implemented 
when also incorporating parent-preferred activities, and this may be helpful in low-
ering parental stress levels (Kim,  2014 ). It would be benefi cial for future research to 
examine procedures that assist in reducing stress for parents with autism. 

 Another recent area in which research should be expanded relates to the age 
of beginning intervention for a  child displaying signs   of ASD. We are now adapt-
ing PRT to be implemented with infants who show early at risk signs of autism 
(Koegel, Singh, et al.,  2013 ). This early intervention may be especially important 
in  improving outcomes, and discovering procedures that result in improvements 
in prelinguistic communication. Several recent pilot studies suggest that inter-
vention may be helpful in decreasing concerning behavioral symptoms and 
improving early social communication for infants at risk for autism (Rogers 
et al.,  2014 ). Studies are beginning to show that components of PRT can be used 
to improve gestural communication (e.g. pointing) as early as 12 months (Steiner, 
Gengoux, Klin, & Chawarska,  2013 ) and social engagement for infants under 12 
months (Koegel, Singh, et al.,  2013 ). PRT components that appear to be effective 
with infants generally involve using infant preferred items and activities in natu-
ral settings. Further, most of the infant interventions programs utilize parent edu-
cation. Thus, infant intervention can be cost and time effi cient (Koegel, Koegel, 
Ashbaugh, & Bradshaw,  2014 ). Furthermore, concerned parents can actively 
begin implementing intervention rather than following a “wait and see” approach, 
thereby improving child behavior as well as reducing levels of parental stress 
(Bradshaw, Steiner, Gengoux, & Koegel,  2014 ). 

 Lastly, additional research is necessary for developing procedures to improve 
 employment outcomes   for individuals on the autism spectrum. Securing and main-
taining employment is often challenging for adults with ASD. We have published 
a promising study suggesting that improvement in social interactions can also 
improve job acquisition (Koegel, Singh, et al.,  2013 ). This is an important area to 
address, as the literature indicates that individuals with ASD that participate in the 
workforce enjoy an improved quality of life and increased cognitive abilities 
 (Garcia- Villamisar, Ross, & Wehman,  2000 ). Additionally, improving employment 
outcomes for the  population with ASD has economic advantages for both individu-
als on the autism spectrum and the general public (Cimera & Burgess,  2011 ; 
Mawhood & Howlin,  1999 ).  

    Implications for Families and Practitioners 

  While we discussed a variety of issues relating to PRT, we would like to  emphasis 
some underlying considerations for  families and practitioners.   First, it appears to 
be important that treatment is implemented in natural environments and indi-
viduals with ASD are included with their typical peers whenever possible 
(Koegel, Matos- Fredeen, Lang, & Koegel,  2012 ). This means utilizing items and 
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activities found in natural settings, and including children with ASD with their 
typically developing peers as often as possible. There are a plethora of studies 
discussing the social and academic benefi ts of inclusion and treatment in the 
natural environment for individuals with ASD (Watkins et al.,  2015 ). 

 Second, it is important to remember that parent education is a critical component 
of PRT (Koegel, Brookman, & Koegel,  2003 ; Koegel, Koegel, Kellegrew, & Mullen, 
 1996 ; Koegel, Symon, & Koegel,  2002 ; Santarelli, Koegel, Casas, & Koegel,  2001 ). 
It appears that parents should be active participants in the child’s treatment program, 
and should understand how to conduct and incorporate PRT procedures (Lang, 
Machalicek, Rispoli, & Regester,  2009 ). It seems to be essential that parents imple-
ment the treatment procedures frequently throughout the child’s waking hours so that 
the child is able to receive the maximum amount of treatment, under easy to admin-
ister naturalistic conditions. It also seems to us that it may be helpful to provide 
parents with feedback while they work with their child, in order to create consistency 
across settings and treatment providers. 

 Third, Fidelity of Implementation (FoI) is important to consider when  conducting 
treatment. We have identifi ed very specifi c researched components that individuals 
must implement at 80 % criteria in order to meet Fidelity of Implementation. 
Treatment providers who do not meet FoI will most likely be ineffective and may 
even be counterproductive to the child’s progress. Staff and family members should 
be consistently monitored to ensure that they are implementing the correct proce-
dures and that the components are well coordinated across settings. 

 Closely related to making sure that providers are implementing PRT properly is the 
importance of regularly collecting data. Data collection helps objectively assess 
whether the individual is responding favorably to the intervention program, or if the 
treatment goals and interventions need to be adjusted. It is important that data are col-
lected in a discrete and logical manner. It is common for clinicians to collect data on 
every response, which can interfere with the naturalness of the interaction and reduce 
teaching opportunities. Data collected at carefully-planned and logical times through 
probes can be just as revealing and accurate as response-by-response data, and may be 
easier for clinicians (Kuriakose,  2012 ). Of course, if a child is nonverbal and the target 
response is fi rst words or word attempts that the child emits extremely infrequently, 
data should be collected on each trial. In contrast, if a child is producing hundreds of 
words an hour, recording every response may interfere with the interaction. In short, 
be smart about methods for data collection. Make a logical plan for data collection so 
that you will be able to assess progress for the individual with ASD. 

 Next, we would like to emphasize a strength-based approach when working with 
individuals with ASD (Cosden, Koegel, Koegel, Greenwell, & Klein,  2006 ). 
Oftentimes, professionals that work with an individual who has disabilities focus on 
the defi cits and forget that those with autism have many areas of strength upon 
which we can build. Research shows that focusing on an individual’s strengths 
while developing goals and interventions has a measured positive effect on parents 
(Steiner,  2011 ). Furthermore, strengths can be used as a positive tool for targeting 
areas relating to academics, communication, and social areas (Pituch et al.,  2011 ). 
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 Finally, multi-component programs are necessary for teaching many behaviors 
(e.g. conversation skills, increasing social activities, etc.). Most social communica-
tion goals and disruptive behaviors require several interventions to be implemented 
simultaneously. Again, data should be collected on a regular basis for multi- 
component programs to continuously assess if the child is making progress. It is 
also important to coordinate multi-component programs across settings to ensure 
that all treatment providers are well-trained. While PRT greatly improves effi -
ciency, and dramatically reduces the number of interventions required, it appears 
that at this point in time it is still necessary to implement several interventions in an 
effi cient multi-component package. 

 In summary, PRT is a well-researched intervention for individuals with 
ASD. Incorporating techniques to increase motivation for individuals with ASD can 
effi ciently decrease symptoms of learned helplessness and increase skill acquisition. 
Studies show that PRT can be applied to a variety of areas including communication, 
socialization, and academics. Using PRT has also been shown to produce observable 
improvements in affect and responsiveness, and decreases in disruptive and off-task 
behavior. By focusing treatment on pivotal areas, we can produce widespread gains 
that will effi ciently improve core challenges for individuals on the autism spectrum .      
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    Chapter 5   
 Early Start Denver Model                     

       Meagan     R.     Talbott     ,     Annette     Estes    ,     Cynthia     Zierhut    ,     Geraldine     Dawson    , 
and     Sally     J.     Rogers   

          Introduction 

 The Early Start Denver Model (ESDM) is a comprehensive, developmental, 
 relationship- based behavioral treatment   for toddlers with ASD. It is both manual-
ized and empirically-validated. The ESDM fuses developmental principles with 
 empirically based teaching strategies   from applied behavior analysis incorporated 
throughout the routines that fi ll children’s daily lives—during play with both objects 
and people, caretaking, family meals, bathing, outdoor play, community outings, 
and so on. The focus on embedding learning opportunities within these varied con-
texts supports generalization of skills learned when working with an individual 
therapist and also means that parents are able (and expected) to take an active role 
in incorporating ESDM strategies into their interactions with their children. The 
emphasis on learning via positive, socially engaging, and child-led interactions 
inside everyday routines means that the learning that takes place in ESDM is fun for 
both children and adults. In fact, fostering these kinds of warm, socially rewarding 
interactions is one of the main goals of the ESDM approach. 

 The ESDM is one of small number of treatments, including both behavioral and 
pharmacological, with empirical  support   for its effectiveness in improving  outcome  s 
for young children with ASD. In the fi rst randomized, controlled trial comparing 
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ESDM to standard community care, toddlers received 15 h/week of 1:1 ESDM 
 delivered by paraprofessionals and supervised by trained professionals. Children 
receiving ESDM intervention had signifi cantly better outcomes in terms of their cog-
nitive, language, and social skills, adaptive functioning, and autism diagnosis after 
2 years of treatment (Dawson et al.,  2010 ,  2012 ). Results from ongoing follow-up 
of this sample suggest that these  cognitive gains   are maintained through age 6 and 
that core autism symptoms are reduced, despite the cessation of intensive interven-
tion (Estes, Rogers, Greenson, Winter, & Dawson,  2015 ). Other controlled studies 
have shown that both parents and professionals trained in ESDM techniques acquire 
the skills at high fi delity in a relatively short amount of time (weeks), and that use 
of these techniques is associated with increases in children’s rates of spontaneous 
language  use  ,  imitation  , and social  initiation  s as well as their scores on standard-
ized developmental measures (Rogers, Estes, et al.,  2012 ; Vismara, Colombi, & 
Rogers,  2009 ; Vismara, McCormick, Young, Nadhan, & Monlux,  2013 ; Vismara & 
Rogers,  2008 ; Vismara, Young, & Rogers,  2012 ; Vismara, Young, Stahmer, Griffi th, 
& Rogers,  2009 ). 

 In this chapter, we begin with an overview of the theoretical underpinnings, proce-
dures, and implementation of the ESDM. The information presented here is described 
in much greater detail in the published ESDM Manual,  Early Start Denver Model for 
Young Children with Autism :  Promoting Language ,  Learning ,  and Engagement  
(Rogers & Dawson,  2010 ). Interested readers are encouraged to refer to this manual 
for more detailed information on all aspects of the ESDM, including both theoretical 
grounding and practical application of this model. We have also provided an overview 
of the currently published research involving training, implementation, and child  out-
come  s using the ESDM treatment approach. The results of these studies have been 
summarized in a table. We conclude this chapter with a discussion of some of consid-
erations for practitioners and families interested in applying the ESDM.  

    The Early Start Denver Model: Origins and Implementation 

    Background and Theory 

 ESDM conceptualizes  ASD   as a disorder that can impact development across all 
domains beginning early in life, and thus focuses on improving functioning in all 
affected domains:  fi ne and gross motor  ,  cognitive  ,  self-care  , and  play skills   as well 
as the core domains of  language and social communication  . However, given the 
core defi cits defi ned by studies of toddlers with ASD, fi ve developmental domains 
receive particular attention in the ESDM:  imitation  , nonverbal communication 
including joint attention, verbal communication, social development, and pretend 
play. Imitation is considered a core skill for children to master and also a critical 
teaching strategy for adults to use in each targeted domain. ESDM specifi cally tar-
gets children’s ability to imitate people’s sounds, words, gestures, actions on objects, 
and oral-facial movements. 
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 In addition to this comprehensive developmental perspective, ESDM incorporates 
affective and relational theories of ASD. These features were fi rst specifi ed in the 
original Denver Model approach developed by Rogers and colleagues in the 1980s 
(Rogers & DiLalla,  1988 ; Rogers, Herbison, & Lewis,  1984 ; Rogers & Lewis,  1989 ; 
Rogers, Lewis, & Reis,  1987 ). In the Denver Model, defi cits in  emotion sharing   and 
 affective synchrony   were assumed to underlie the diffi culties in intersubjectivity 
observed in children with ASD—diffi culty in joint attention,  imitation  , perspective 
taking, and social communication. This perspective arose from Stern’s model of inter-
personal development, and the Denver Model addressed these particular areas of dif-
fi culty for children with ASD by focusing on development within affectively rich 
 (positive) social-communicative exchanges  . The ESDM retains these  relationship- 
and play-based approaches  . The Denver Model was developed in a preschool setting, 
and consequently, the ESDM provides a great deal of specifi city and insight into how 
to implement the teaching techniques and program into a group format. There is 
empirical support for the effectiveness of group delivery of both the Denver Model 
and ESDM in preschool settings (Eapen, Crnčec, & Walter,  2013 ; Rogers et al.,  1984 , 
 1987 , Rogers & DiLalla,  1988 ; Rogers & Lewis,  1989 ; Vivanti et al.,  2014 ). 

 The ESDM also conceptualizes ASD as involving fundamental differences in 
 children’s motivation   for seeking out social interactions. The social motivation 
hypothesis proposed by Dawson and colleagues argues that children with autism 
fi nd social interactions less rewarding and as a result, spend less time seeking 
out, attending to, and interacting with people and more time interacting with 
objects (Dawson et al.,  2002 ; Dawson, Webb, & McPartland,  2005 ). The conse-
quence of this reduction in the reward value of social interaction is an altered 
developmental course in both brain development and child learning (Dawson, 
 2008 ). ESDM targets this social motivational difference through a variety of 
strategies both developed within the original Denver Model and also some that 
were developed within Pivotal Response Training ( PRT  ; described in detail in 
Chap.   4    ) and adapted into ESDM. Some of the motivational strategies are: (1) 
increasing both the strength and the frequency of rewards embedded in social 
interactions, (2) emphasizing social interactions that engender positive affect, 
(3) following children’s interests, goals, and initiations in choosing activities and 
materials, (4) emphasizing very pleasurable play with people, (5) using least to 
most prompting strategies, (6) alternating maintenance and acquisition learning 
targets, (7) providing novel, interesting activities by addressing multiple objec-
tives in an activity and by developing themes and variation in activities, (8) imi-
tating children’s actions and interacting reciprocally, (9) sharing control of the 
interaction, and (10) providing functional communication strategies that imme-
diately help children achieve their goals. 

 ESDM differs sharply from traditional early intervention approaches such as 
 discrete trial (DTT) procedures  , in a variety of ways. The frame of learning 
inside ESDM is not a discrete trial, but rather a joint activity that allows for mul-
tiple objectives to be taught and is built upon the introduction of a theme to an 
interaction and then providing variations on that theme. Joint activity routines 
may include object- related play and non-object routines including songs (e.g. 
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itsy bitsy spider, row- row- row your boat) and social games (e.g. peekaboo, pat-
tycake). In the ESDM, joint activities focused on non-object routines emphasiz-
ing social and affective engagement are termed sensory social routines. These 
activities occur during all kinds of daily living routines including meals, bath, 
community outings, outdoor play, and chores. Whereas DTT is adult-led with an 
emphasis on establishing control over the child’s behavior, ESDM is child-led 
and involves shared control of activities and materials; children are active part-
ners who select and shape the content of joint activities and interactions in which 
learning takes place. This requires therapists to be spontaneous and fl exible in 
their teaching, as the specifi c learning prompts for a given objective will vary 
according to how the interaction unfolds. The process of skill- building   also dif-
fers in ESDM. In DTT, teaching occurs through rote repetition, with each skill 
broken down into targeted subfeatures, which are later combined to produce the 
target complex behavior. In ESDM, while individual skills are also built up over 
time using prompting, shaping, chaining, and other techniques from  applied 
behavior analysis  , there is an explicit emphasis on building multisensory com-
plex skills in naturalistic contexts (rather than decontextualized rote learning), 
using developmentally appropriate sequences. The naturalistic context for learn-
ing also includes the use of intrinsic reinforcers (e.g. obtaining the toy a child 
requests via gesture, continuing a pleasurable song routine a child requests via 
 directed vocalization  ), rather than extrinsic reinforcers (e.g. receiving food after 
vocalizing in response to a prompt). 

 Additional key components of ESDM include the use of  positive behavior sup-
port strategies   (described in O’Neill, Jenson, & Radley,  2014 ) for managing 
unwanted behavior and the inclusion of parents and families in all aspects of treat-
ment, including the formation of children’s learning objectives, training to mastery 
in treatment techniques, and incorporation of these techniques into daily household 
and play routines. 

 A variety of published studies have now demonstrated that children who begin 
receiving ESDM treatment, whether in a group setting or in 1:1 instruction from 
parents and/or paraprofessionals, show signifi cant developmental acceleration com-
pared to baseline and to control groups. These studies include two randomized con-
trolled trials of ESDM vs. community treatment, two controlled studies of group 
delivered ESDM, and fi ve single subject designs. A full discussion and listing of the 
existing empirical support for ESDM is found later in this chapter.  

    Practice and Implementation 

 The ESDM was designed as a comprehensive treatment for children between 12 
and 60 months—the developmental curriculum covers skills typically emerging 
between 7–9 and 48 months of age. Children chronologically older than 60 months 
or who have skills beyond the 48 month range would be better served by other 
treatment methods that are more appropriate to their  chronological ages   and 
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 educational needs  , in both style and content. ESDM is interdisciplinary in nature 
and assumes that a team of professionals from a variety of disciplines is providing 
oversight and support for the child’s treatment. However, it is delivered via a gen-
eralist model in that an ESDM trained, certifi ed therapist from any of the licensed 
professions is able to deliver and supervise parents and paraprofessionals in deliv-
ering the comprehensive treatment on a daily or weekly basis. There is no preferred 
setting for delivering ESDM. It is a fl exible intervention designed to be carried out 
wherever young children spend their days and thus is appropriate for home based 
interventions, integrated settings involving day care and preschool, and individual 
therapist delivered hours in a clinical setting. The best  outcome  s thus far have been 
reported when children receive an average of 15 h per week of ESDM from trained 
and supervised paraprofessionals augmented with parent coaching for a 2 year 
period. While less intensive delivery formats have also demonstrated positive out-
comes, it is not yet known whether the best group outcomes that have been reported 
from ESDM can be achieved within less intensive formats. This is a research ques-
tion that needs to be answered. 

    Child Initial  Sk  ill Evaluation 

 The  ESDM Curriculum Checklist   was designed to assess children’s skills across 
ten developmental domains, and is used to help guide the development of individu-
alized objectives to target during each 12-week quarter of treatment. The curricu-
lum checklist covers the following developmental domains: receptive 
communication, expressive communication, social interaction, imitation skills, 
cognitive skills, play skills, fi ne motor skills, gross motor skills, independence/
behavior, and joint attention. Each of these domains are broken into four develop-
mental levels which roughly represent typically developing age ranges of 12–18, 
18–24, 24–36, and 36–48 months. These levels have been designed to refl ect the 
pattern of abilities typically observed in children with ASD, such that for any par-
ticular level, social and communicative skills are relatively less advanced than the 
visual motor skills included in the same level. At the outset of treatment, children’s 
abilities are assessed across each of these ten domains. The assessment should be 
conducted using the same general approach and style used in ESDM treatment—
through joint- and play-based activities. Conducting the assessment in this style 
allows the assessor to evaluate children’s skills across multiple domains simultane-
ously, including social communicative abilities. Skills are scored as mastered 
(Pass, P), emerging or inconsistent (Pass/Fail, P/F), or not observed or reported 
(Fail, F). The entire assessment requires observation over several joint activities 
during a 1- or 1.5-h-long session, with the assessor pausing between activities to 
record the behaviors they observed and to note the behaviors they should try to 
elicit and evaluate in subsequent activities. Some behaviors are not easily observed 
during these sessions and should be evaluated using parent report or other sources 
of information. The checklist also  serves   as a measure for monitoring developmen-
tal progress over the course of treatment.  
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    Development of Children’s Individualized Learning Objectives 

 From this initial  assessment   using the curriculum checklist, a set of concrete, 
developmentally appropriate, short-term objectives are derived. Typically, this 
includes 2–3 objectives in each domain (approximately 20 in total). Objectives are 
constructed using data gathered from the curriculum checklist, from parent report, 
and from other assessment data. Objectives are not specifi c curriculum items, and 
they do not represent the child’s fi rst failures on the curriculum. Rather, they are 
constructed from both data on children’s current behavioral abilities and from par-
ent goals and represent new skills that are culturally important in that family, 
important for functioning in everyday life, and are generalized across people, envi-
ronments, and materials. For example, a 12-week objective might focus on teach-
ing the child to spontaneously and imitatively use conventional play materials (hat, 
sunglasses, etc.) on himself, a play partner, and a character (i.e. stuffed animal). 
Accomplishing this objective would result in a “Pass” for checklist items across 
social skills,  imitation  , and play domains, but would also satisfy the family’s goal 
of  increasing   their child’s play with peers and siblings. 

 Objectives are designed to target skill acquisition to be accomplished in a 
12 week period. Subgoals for each objective are also written that break down each 
objective into small steps that can be achieved in roughly a 2-week period. Thus, 
while the fi nal step of each objective defi nes a 12-week goal, progress can be moni-
tored in an ongoing fashion via mastery of the smaller steps for each objective, and 
adjustments made if the initial objective is found to be gauged inappropriately for a 
12 week period of time. Objectives encompass items the child currently shows 
uneven or emerging abilities in (the P/F items), but also include ceiling items on the 
curriculum—items the child is currently unable to pass (F items), but that they will 
be likely to accomplish over the next few months. Objectives are written with the 
therapist’s best estimate of what learning can be accomplished in the coming 
12 weeks, and thus are tailored for children’s individual learning rates and profi les 
of strengths and weaknesses. Objectives in the ESDM are written in a very specifi c 
format that always includes four elements: the specifi c behavioral antecedent that 
precedes and will eventually elicit the specifi c targeted behavior, the targeted 
behavior itself, the criteria that will defi ne mastery of the skill and fi nally, the crite-
ria that indicate generalization of the skill to other people, contexts, and materials. 

   Antecedents 

 The antecedent may take many forms, but as much as possible, should represent a 
stimulus that elicits the behavior  in   typically developing children of the same age. 
Antecedents may include other people’s behavior (peers, adults, parents), environ-
mental cues (e.g. an auditory signal, items specifi c to a location or activity), inter-
nal cues (physiological cues for states like hunger), or behaviors occurring in a 
chain, where one behavior cues the next behavior in the sequence (e.g. putting on 
a jacket after putting on rain boots).    Care needs to be taken to ensure the specifi ed 
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antecedent is truly a discriminative stimulus for the behavior you are teaching and 
 not  simply the context or setting in which the behavior typically occurs. For exam-
ple, the bathroom is a setting, whereas fl ushing the toilet is a discriminative stimu-
lus for washing one’s hands if your target behavior is spontaneously washing hands 
after toileting.  

   Specifying the Target Behavior 

 Targeted behaviors also need to be specifi ed using concrete, observable defi ni-
tions in order to monitor progress  and   mastery of that behavior. For example, it is 
rather diffi cult to determine whether a child ‘has the concept of big vs. small’; it 
is relatively easy to observe and monitor whether a child ‘matches fi ve sets of 
objects on the basis of size (big vs. small)’. Additionally, the specifi ed behaviors 
may be complex or require multiple components, particularly as children progress 
towards developmentally advanced skills. Complex behaviors might involve mul-
tiple steps involved in setting a table for snack or sorting items into bins and put-
ting bins on a shelf for cleaning up (with the particular antecedents for these 
behaviors clearly specifi ed).  

   Specifying the Mastery Criterion 

 In addition to selecting a target behavior and the stimulus it should follow, objec-
tives in the ESDM also need to  include   an observable criterion for determining 
whether the skill has been successfully learned. This requires consideration of the 
child’s individual learning rate and expected progress. For some children, learning 
and using eight newly learned expressive verbs in 4/5 consecutive hour-long ses-
sions will be an achievable 12-week objective. For others, learning and using two 
verbs will be more appropriate, though both children are ultimately working towards 
the goal of producing ten or more verbs both imitatively and spontaneously to label 
the actions of both themselves and a partner. Mastery criteria should refl ect devel-
opmentally appropriate frequencies, latencies, percentages, etc. of occurrence. For 
example, typically developing children do not combine gaze with gesture 100 % of 
the time, so this would be an inappropriate criterion for mastery level use of eye 
contact combined with gesture.  

   Specifying the Generalization Criterion 

 The fi nal component of children’s objectives in the ESDM is an explicit mea-
sure of skill generalization. Generalization is more generally supported by both 
the naturalistic context and the selection of naturally-occurring and develop-
mentally appropriate antecedents for target  behaviors   utilized in the 
ESDM. Including an explicit measure of generalization in children’s learning 
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objectives takes this one step further and ensures deep learning of the targeted 
skills, rather than context-specifi c performance. In terms of objective writing, 
the generalization criterion should include a demonstration of the target behav-
ior with multiple people, contexts, and materials.   

    Taking Data and Monitoring Children’s Progress 

 Once the child’s learning objectives for the quarter (12 weeks) have been selected 
and defi ned, these objectives are broken down further into the components/learning 
steps that will be the focus of daily teaching.    This is accomplished through a devel-
opmental task analysis for each objective—detailing the specifi c steps that will 
move the child from their current baseline ability towards successful mastery of the 
full written objective. The ESDM Manual (Rogers & Dawson,  2010 ) outlines strat-
egies for writing steps for fi ve different types of behavior objectives. These include 
the following types of sequences: (1) developmental sequences, in which children 
with ASD are expected to follow a pattern of skill acquisition observed in typically 
developing children; (2) behavior chains or ‘bundled’ behaviors, including behavior 
chains often observed for self-care skills like dressing, or adding gaze to communi-
cative gestures; (3) increasing the frequency and diversity of existing behaviors, 
such as increasing the number or frequency of sounds in the child’s verbal reper-
toire; (4) linking existing behaviors to new antecedents, such as vocalizing in 
response to another person, instead of randomly; (5) the steps involved in building 
a completely new skill, which will likely focus on prompting, shaping, and fading 
of the target behavior. There are most often 5–6 steps written for an objective, 
though the number of steps is will vary and ultimately is chosen based on how the 
skill will be built up from the child’s current performance. 

 These individual learning objective steps defi ne the specifi c skills to be taught in 
a specifi c session. The initial step of each objective is the child’s current baseline 
performance of the skill at the time the steps are written, and thus represents the 
current maintenance level of skill. The second step describes the current acquisition 
step—the specifi c behavior to be learned immediately. Once the second step is 
learned,.    it becomes a maintenance skill, and the third step is now the acquisition 
step. This makes it easy for the therapist to vary maintenance and acquisition skills 
and to track both on a data sheet. Therapists record data related to each objective’s 
current acquisition step as well as the step immediately preceding it—the mainte-
nance step-every 15 min during treatment. At a natural stopping point in the therapy 
session (or one the therapist has created), the therapist should stop and record 
 performance on the acquisition and maintenance step of each objective that has 
been taught in the preceding 15 min. Not all objectives will have been targeted dur-
ing this time frame, and will depend on the specifi c activities that have occurred. As 
the session progresses, the therapist monitors which objectives still need to be 
addressed and provides activities and opportunities to address them. In ESDM prac-
tice, one addresses all objectives in each treatment session, and by recording every 
15 min the therapist sees what is left to be accomplished in the hour. This use of an 
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interval recording system was developed specifi cally for ESDM and is supported by 
strong inter-rater agreement about child performance on the acquisition and main-
tenance steps. At the conclusion of an hour-long therapy session, the therapist sum-
marizes the data recorded across the 15-min intervals into a Data Summary Sheet. 
This summary sheet provides an overview, at the session level, of child perfor-
mance on objectives. When mastery criteria are met for a step, the mastered step 
becomes the maintenance step and the next step becomes the acquisition target.   

    Altering  Teaching Strategies  : Addressing Individual Children’s 
Response to Intervention 

 The sub-steps for each objective are designed to be mastered in approximately a 
2-week period, and if there are 5–6 steps written for an objective, with the fi rst one 
a maintenance level of skill, then in principle the child should master most objec-
tives in 12 weeks of teaching. That is the expectation. For a step to be mastered in 
2 weeks, one should see changes in the daily performance data within the fi rst few 
days of teaching with failure giving away to occasional success, and then more 
frequent successes, and then consistent successes. No change in the data over the 
fi rst week or so of teaching should trigger an immediate review of teaching proce-
dures and amount of practice being given. If the child is receiving ten or more 
interspersed teaching trials per day on the skill, and if the therapist is using high 
fi delity ESDM teaching techniques, then the next step is to change the teaching 
procedure. ESDM has developed a decision tree that lays out the process of chang-
ing the teaching strategy  for the particular skill that is not progressing . Applying 
the decision tree to individualize a teaching approach is described in detail in the 
teaching manual and will not be reiterated here. In general however, one begins by 
assessing reinforcer strength and assuring that the child is highly motivated for the 
reinforcer. If not, then adaptations begin there to enhance child motivation. If maxi-
mizing reinforcer strength does not improve performance  over   the next few days, 
one moves to the next level of individualization involving the consistency and 
salience of the teaching event. The therapist follows a hierarchy that systematically 
limits variability and masses practice trials to assist learning. If learning perfor-
mance does not improve following these steps, then a third level of individualiza-
tion is brought in which involves use of visual supports. 

 Once adaptations are made to the teaching of a particular skill that result in 
improved performance, the individualized teaching approach is continued until the 
objective is mastered. During the next 12-week period of intervention, one begins 
again with naturalistic behavioral teaching. While readers often assume that these 
adaptations are used most frequently for children with the slowest learning rates, 
this has not been our experience. The adaptations are also used for when motiva-
tion and initiation problems hinder the performance of children with rapid learning 
rates. For some children, modifi cations are temporary and after a few quarters the 
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child can make rapid progress using the naturalistic teaching paradigms defi ned as 
the default teaching strategy in ESDM. However, a small number of children in our 
experience will need modifi cations involving reinforcer strength, teaching consis-
tency, and/or visual supports, throughout their ESDM treatment in order to prog-
ress as rapidly as possible. This refl ects individual learning needs and allows one 
to use the full range of empirically supported teaching techniques, chosen in a 
systematic fashion, within ESDM. Thus, it is incorrect to describe ESDM as a 
play-based teaching approach. It is a comprehensive, individualized intervention 
approach that addresses the needs of all young children with autism by matching 
teaching strategies with child learning performance. Its default teaching approach 
is naturalistic; we begin by following children’s leads, sharing control, using child 
preferred materials and activities and embedding learning activities into everyday 
play and routines in natural contexts, delivered by familiar, sensitive, and highly 
responsive adults because  research   has demonstrated that this combination of vari-
ables fosters rapid language learning, improved child cooperation and social moti-
vation, decreased levels of problem behaviors, and acceleration of development 
rate, in typically developing children and in children with developmental delays 
and because rigorously designed studies have demonstrated very positive out-
comes that are at least comparable to the most effective approaches that have been 
published. This teaching approach is also considered best practice for young chil-
dren in general (National Association for the Education of Young Children,  2009 ) 
and is in practice in high quality preschools and centers for children all over the 
world, which may support readiness and rapid integration into typical learning 
environments during the preschool and  kindergarten   years for many or most young 
children with autism.  

    Training and Certifi cation Procedures 

 The ESDM materials are publically available and there is no restriction in access-
ing them. The specifi c training process  and   requirements for becoming a certifi ed 
ESDM therapist can be found on the ESDM website maintained through the UC 
Davis MIND Institute (  http://www.ucdmc.ucdavis.edu/mindinstitute/research/
esdm/pdf/certifi cation_steps.pdf    ). Training is offered at several institutions 
throughout the world. Steps involved in becoming a certifi ed therapist are briefl y 
summarized below. Individuals seeking ESDM certifi cation must work regularly 
with 12–48 month-old children with ASD, have a terminal educational degree 
(usually a graduate degree) and professional license or credential for independent 
practice in their location, work as part of an interdisciplinary team (or have regu-
lar contact with and/or access to other specialists outside one’s discipline), have 
the resources to complete the post-training supervisory process, and have thor-
oughly read through and begun to try out some ESDM practices described in the 
Manual (Rogers & Dawson,  2010 ).
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  Steps for ESDM Certifi cation 

   1.    Attend an Introductory ESDM training  worksho  p.

    (a)    The Introductory workshop provides an overview of the ESDM through 
 didactic instruction  ,  videotaped exercises   and group discussion.    

      2.    Attend an Advanced ESDM workshop.

    (a)    The Advanced workshop provides hands-on experience in evaluating chil-
dren’s skills, developing objectives, and carrying out a treatment plan. 
Attendees are provided with training and feedback on these skills, including 
fi delity measures.       

   3.    Begin to practice ESDM, and after 6 months of experience apply for certifi cation 
supervision

    (a)    This initiates the formal process for submitting the follow-up materials 
required to receive offi cial certifi cation as an ESDM Certifi ed Therapist.       

   4.    Following acceptance, submit post-training materials for evaluation and 
supervision

    (a)    Required materials include curriculum checklists, objectives, teaching steps, 
videotapes of direct intervention, self- and peer-rated fi delity measures, and 
child data sheets (from submitted video session) for one practice child and 
two offi cial submissions (only one is required if the trainee meets fi delity for 
the practice child submission).   

   (b)    Continue to work with a supervisor through 2–3 rounds of materials that 
demonstrate ESDM competencies.        

     Fidelity of Direct Implementation 

 Therapists providing treatment must demonstrate high fi delity in ESDM technique 
use. The  ESDM Teaching Fidelity Rating System   uses a likert-based rating system, 
where 1 refl ects no competent teaching and 5 refl ect extremely competent teaching 
practices, to assess therapist competence in 13 critical skills. The 13 domains 
assessed are: a) Management of child attention; b) quality of the A-B-C teaching 
episode; c) quality of instructional techniques; d) modulation of child affect and 
arousal; e) management of unwanted behavior; f) dyadic engagement; g) child 
motivation; h) adult affect; i) adult sensitivity and responsivity; j) communicative 
opportunities and functions; k) appropriateness of adult’s language; l) elaboration 
of activities; m) transitions between activities. 

 To achieve treatment fi delity, interventionists must a) demonstrate 85 % of the 
number of points possible in each play activity,  and  b) consistently score at least a 
4 on each skill,  and  c) have no scores lower than a 3. Interventionists are encour-
aged to use the fi delity rating system to evaluate their own treatment sessions.   
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    Delivering ESDM in a Group Format 

 The basic principles of ESDM were fi rst developed from the Denver Model pre-
school approach, which involved mainly small group activities in a 1:2 ratio for 
approximately 5 h per day. The group model followed developmentally appropriate 
practices and a typical schedule of activities for toddlers and very young children. 
As in the current ESDM delivery, each child was evaluated quarterly and individu-
alized objectives were developed in all domains. Each child’s objectives were tar-
geted across the day inside the ongoing activities that make up early childhood 
centers: hello circles, center activities, outdoor play, meal and snack time activities, 
and toileting and handwashing routines. 

 The use of ESDM in group programs is described in a chapter of the ESDM 
manual (Rogers & Dawson,  2010 ), and two independent  research   groups in Australia 
have led the way in setting up model programs and conducting studies to assess 
effi cacy of ESDM delivered in groups. Even though these two settings had a much 
higher ratio of children to staff than did the original Denver site, their positive fi nd-
ings add to and extend the earlier positive fi ndings from the original Denver Model 
studies. Additionally, the staff to child ratio in these settings refl ects current practice 
in many childcare and inclusive settings for young children with ASD. Vivanti et al. 
( 2014 ) have conducted the most rigorous study to date, comparing the effects of 
12 months of ESDM group treatment to a reasonably sized group of children con-
trasted to a carefully matched comparison group of children also receiving  special-
ized autism services  . As described later in this chapter, the data demonstrate 
signifi cantly more acceleration of child learning in ESDM than in the specialty 
community program. Another group from Australia has reported that problem 
behavior was greatly improved following group ESDM intervention (Fulton, Eapen, 
Crnčec, Walter, & Rogers,  2014 ). 

 While the basic principles and practices of ESDM are unchanged in group set-
tings, several challenges unique to the group setting require particular attention. 
Most group settings involve paraprofessionals in the classroom, and the paraprofes-
sional training for classroom staff needs to be similar in rigor to the training pro-
vided to supervised paraprofessionals delivering intensive 1:1 ESDM to children at 
home. The largest challenges in the group setting are: developing activities that will 
support the learning objectives of several different children at the same time, hold-
ing children’s attention long enough to deliver high quality learning opportunities 
while at the same time moving rapidly enough from one child to the next that child 
attention is maintained across the group, data recording. 

 While these ESDM papers come from group settings in which all children had 
autism, other group programs coming from the  naturalistic behavioral paradigm   
have provided models of integrated preschools that also have strong effects on 
child change for children with autism. As fi rst articulated by Gail McGee from 
Walden Preschool (McGee, Morrier, & Daly,  1999 ; McGee, Paradis, & Feldman, 
 1993 ) and later refi ned and examined by Aubyn Stahmer at the Toddler Center 
(Stahmer & Ingersoll,  2004 ) group instruction using naturalistic behavioral 
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 strategies can result in positive behavior changes. To these earlier models, ESDM 
contributes a developmental curriculum, a means of describing adult behavior 
that captures interpersonal and relationship qualities as well as teaching behav-
ior, and a method for taking interval data during the ongoing activities. 

 It is not yet known whether ESDM delivered in groups can accomplish the same 
amount of change over time as it does in 1:1 delivery. While the higher ratio of 
children to adults likely results in fewer  planned teaching interactions  , the presence 
of peers, especially typically developing peers or peers with a wide range of lan-
guage and play skills, provides other potential sources of learning opportunities, 
and the greater number of hours that are provided in a child day care setting or all 
day preschool may provide more learning opportunities than can be carried out in 
15 h per week of 1:1 intervention in homes. Few other preschool group approaches 
for ASD have provided controlled outcome data to compare to the Vivanti et al. 
( 2014 ) effects (Strain & Bovey,  2011 ; Boyd et al.,  2014 ). Hopefully this area of 
research need will result in more outcome data in the next few years, since group 
delivery of services to preschoolers is a typical model of educating young children 
across a wide range of cultures and socioeconomic groups.  

     Parent Coaching and Procedures   for Involving Parents 

 Thus far, we have described the process and procedure for implementing ESDM in 
a 1:1, therapist-delivered model. As described above, parent involvement and par-
ent coaching is an essential component of this comprehensive model, which empha-
sizes incorporating treatment practices into children’s daily lives. As such, highly 
skilled parents who understand the principles and approaches of ESDM and ABA 
are optimally positioned to complement treatment delivery by professionals by 
incorporating ESDM techniques into their own dyadic and familial interactions 
with their children. The interventionists providing the bulk of treatment hours in the 
2010 RCT (Dawson et al.,  2010 ) had a bachelors-level educational background, 
without advanced training or degrees, aside from the specifi c training they received 
in ESDM theory and delivery. They were supervised by trained and certifi ed ESDM 
professionals. Thus, many parents are equally well-prepared to use the ESDM treat-
ment techniques and theoretically, can learn to apply them with equal effi cacy. This 
is an exciting possibility, because parent-delivered intervention provided as part of 
a comprehensive, multidisciplinary team can help to bridge timing common gap in 
service delivery between diagnosis and commencement of community services. 
Although parent-delivered intervention is not a substitute for evidence-based prac-
tices implemented by professionally trained, multidisciplinary teams, there are 
often gaps in funding to provide community services at the level of intensity and 
individualization that has been demonstrated to improve developmental outcomes 
for young children with ASD. Adjunctive parent-delivered intervention can supple-
ment community services and provide high-quality learning opportunities at home 
during early childhood when learning and developmental change is occurring at a 
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rapid pace. Parent involvement is consistent with best practices in early childhood 
intervention and Part C services. Parent involvement in setting treatment objectives 
is critical for delivering culturally sensitive treatment and applying ESDM in 
diverse communities, individualized to each families unique needs. The skills and 
approaches parents learn as partners with ESDM providers sets the course for posi-
tive parent-child interaction and effective parent advocacy across  the   lifespan. 

 The concepts, strategies, and skills used in parent coaching sessions are described 
in detail in a parent manual designed for parents and professionals wishing for more 
information on how parent-implemented ESDM (P-ESDM) can be learned and 
applied by parents at home and in the community (Rogers, Dawson, & Vismara, 
 2012 ). The parent manual describes ten intervention themes essential to P-ESDM: 
(a) social attention and motivation for learning, (b) sensory social routines, (c) 
dyadic engagement, (d) non-verbal communication, (e) imitation, (f) antecedent- 
behavior- consequence relationship (ABCs of learning), (g) joint attention, (h) func-
tional play, (i) symbolic play, and (j) speech development. Primary caregivers 
receive systematic instruction on how to embed each theme in daily play and care-
taking routines at home. Over the course of intervention, parents are taught the 
interactive principles associated with P-ESDM and gain mastery in applying these 
principles with their children. They are not taught to elicit specifi c behavioral learn-
ing objectives (e.g., “child will vocalize six different consonants in 10 min of play”), 
though therapists develop these types of objectives and track change using this 
approach. Daily data on child progress are gathered by the therapists during coach-
ing sessions with parents and child. Typically one parent will self-identify as the 
primary caretaker and that parent will attend all parent coaching sessions. However, 
ESDM parent coaching can be used with additional caretakers, including parents, 
grandparents, and childcare providers. 

 The fi rst step in parent involvement is a collaborative process in which treatment 
objectives are set during an initial 1.5 h treatment evaluation session in which the 
child is evaluated by a therapist to determine the child’s level on the ESDM 
Curriculum. The results of this evaluation are reviewed with the primary caregiver 
and the caregiver provides the ESDM therapist with his or her own goals for the 
child. Out of this meeting, 12–15 learning objectives are generated for the child that 
will guide intervention for the next 12 weeks. Objectives are broken down into 4–6 
teaching steps. The therapist uses these objectives and teaching steps to help the 
parent identify appropriate toys and learning activities for their child, and to track 
weekly child progress. It is very useful to conduct this session in the home to assess 
the learning environment and help the parent optimize the home for increasing 
learning opportunities for the child. 

 After this initial session, a parent coaching schedule is determined. Depending 
upon the needs of the family and child, parent coaching may be conducted as part 
of an intensive, in-home ESDM intervention program. In this situation, parents 
meet with the lead ESDM supervisor twice per month. Parent coaching can also be 
carried out prior to initiating an intensive treatment program, to start intervention 
while on a waiting list, for example. In this case, coaching sessions may be held up 
to twice per week. And fi nally, when infants under 12 months of age are identifi ed 
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as showing early signs of ASD, parent coaching sessions implemented 2–3 times 
per week for 12 weeks is a developmentally appropriate approach to delivering 
individualized intervention (Rogers et al.,  2014 ). 

 Parent coaching  session  s follow a consistent structure. 1–1.5 h treatment sessions are 
broken into six 10–15 min periods, each with a different activity. At the start of the ses-
sion, parents share their progress practicing the previous week’s theme at home with 
discussion of triumphant moments (e.g., “my child looked up at me and smiled when 
eating his cheerios in his high chair”). In the next 10–15 min block parents and their 
child engage in a preferred play activity (e.g., toy play, books, bubbles) to demonstrate 
experiences from the past week Sessions can be analyzed for parent fi delity to the 
P-ESDM model and parent learning can be measured over time. Parent experiences and 
observations in that play period are discussed and followed up on later in the session. In 
the next 10–15 min, the therapist explains the next P-ESDM theme verbally while pro-
viding written materials. The therapist then models the techniques with the child while 
parents observes. In the following 10–15 min, parents practice the new concepts while 
the therapist coaches them as needed. The next 10–15 min involves another parent prac-
tice with coaching using a different type of activity to support parent generalization at 
home. The fi nal 10–15 min addresses any remaining parent interest or question and ends 
with an action plan of daily times and activities when parents feel they could embed the 
targeted topics and facilitate child learning within home routines. 

 The parent coaching process and practices, and the interactive strategies used by 
the therapist throughout the session, are based on the work of Hanft, Rush, and 
Shelden ( 2004 ). An important characteristic of coaching is a partnership model, in 
which the strengths, existing knowledge, values and goals of the parent are acknowl-
edged and directly sought in order to set goals, and shape how the treatment will be 
delivered. This is in contrast to a traditional parent training model in which the 
therapist sets the goals and provides information to the parent in the role of expert. 
A related set of approaches coaching strategies comes from the Motivational 
Interviewing literature. The ESDM therapist uses information on the parent’s readi-
ness  for   change (DiClemente & Marden Velasquez,  2002 ; Prochaska, Redding, & 
Evers,  2002 ) to individualize intervention goals and help parents move into actively 
implementing new skills at home with their child.   

    Review of Existing Literature 

 As of this writing, there are 15 published  research   studies involving direct applica-
tion of the ESDM. They include data on the effectiveness of ESDM in improving 
children’s outcomes, research on dissemination and training procedures for parents 
and professionals, impacts of ESDM parent coaching on parental stress and compe-
tence, children’s outcomes from ESDM delivery in a group setting, and fi nally, 
initial fi ndings related to a downward extension of ESDM to infants showing risk 
signs of ASD in the fi rst year of life. These studies are summarized in Table  5.1 . 
Additionally, several additional studies are also currently underway. They are not 
included in Table  5.1 , but are described below.
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      Evidence for ESDM Effi cacy in Promoting Child Change 

 The ESDM has primarily been used in three main intervention delivery contexts: a) 
intensive, group-based, preschool delivery, with staff ratio of 1:3–4 children, for 
15–25 h per week; b) intensive, in-home, 1:1 delivery by paraprofessionals for at 
least 15 h per week; c) a low intensity parent coaching and delivery program, gener-
ally consisting of 12 h-long weekly sessions of clinician contact for parent coaching 
and limited direct delivery (P-ESDM). The data from each of these lines of research 
clearly show that children receiving ESDM make signifi cant developmental prog-
ress in language and social communication, cognition, and adaptive functioning 
(Dawson et al.,  2010 ,  2012 ; Eapen et al.,  2013 ; Fulton et al.,  2014 ; Rogers, Estes, 
et al.,  2012 ; Vismara, Colombi, et al.,  2009 ; Vivanti et al.,  2013 ,  2014 ). 

 Initial support for the ESDM approach came from studies of the Denver Model, 
which had been implemented in a preschool setting (Rogers et al.,  1984 ,  1987 , 
Rogers & DiLalla,  1988 ; Rogers & Lewis,  1989 ). These Denver Model studies 
focused primarily on evaluating the developmental growth and outcomes of young 
children with both autism and other non-spectrum developmental disorders (i.e. 
ADHD, Reactive Attachment Disorder) who attended a specialized preschool for at 
least 10 h per week. The preschool-implemented Denver Model focused primarily 
on fostering play, symbolic cognition, social reciprocity, interpersonal relation-
ships, and communication, through the use of positive affect, developmentally sen-
sitive adult responses to children’s emerging communication, scaffolding of 
symbolic and interactive play routines with peers, and physical space carefully 
designed to support children’s attentional focus and learning. Over the course of 
several years of monitoring, children in this treatment program made signifi cant 
gains across several developmental domains—cognitive, communication, social/
emotional, motor, and symbolic play (Rogers et al.,  1984 ; Rogers & DiLalla,  1988 ; 
Rogers & Lewis,  1989 ). Children with ASD made as many gains in communication 
and cognition as children with  non-spectrum emotional/behavioral disorders  , 
despite more signifi cant initial impairments in these areas (Rogers & DiLalla, 
 1988 ). After 6 months in treatment, children showed signifi cantly higher scores 
than expected based on their initial developmental rate, indicating that not only did 
they make progress, they made gains beyond those attributable simply to matura-
tion (Rogers et al.,  1984 ; Rogers & DiLalla,  1988 ; Rogers & Lewis,  1989 ). In chil-
dren with longer-term outcomes available, the accelerated developmental rate 
observed over the fi rst 6 months of treatment was maintained for the next 
9–12 months (Rogers & DiLalla,  1988 ; Rogers & Lewis,  1989 ). These studies dem-
onstrate that the core features of the Denver Model that have been incorporated into 
the ESDM—the interactive style, developmental orientation, focus on social rela-
tionships, positive affect, and play—are all associated with signifi cant developmen-
tal change. 

 More recently, several investigations have evaluated the effi cacy of ESDM 
implemented in community preschools offering  autism-specifi c services   in Sydney 
and Melbourne, Australia (Eapen et al.,  2013 ; Fulton et al.,  2014 ; Vivanti et al., 
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 2013 ,  2014 ). At both sites, children attended community-based day care centers for 
15–25 h per week for nearly a year. Classrooms were limited to ten children and had 
a staff to child ratio of 1:3 or 1:4. Children also received 1 h per week of 1:1 treat-
ment, delivered either separately (Sydney site) or within the classroom (Melbourne). 
Both sites provided parent coaching sessions, but parent use at home was not moni-
tored. Thus, the bulk of high quality treatment hours came from this center- and 
group-based format. Outcome measures common to both sites included the Mullen 
Scales of Early Learning ( MSEL  , Mullen,  1995 ), a developmental assessment, and 
the Vineland Adaptive Behavior  Scale  , a parent-report measure of adaptive func-
tioning (VABS-II, Sparrow, Balla, & Cicchetti,  2005 ). Children receiving ESDM in 
this group format showed signifi cant increases in MSEL Overall Developmental 
Quotient (DQ) scores, MSEL receptive language, expressive language, visual 
reception subscale scores, as well as VABS-II communication subscale scores 
(Eapen et al.,  2013 ; Vivanti et al.,  2014 ). Children at both sites also demonstrated 
decreases in  autism symptoms   on both parent-report and observational measures. 
This included signifi cantly lower total scores on the Social Communication 
Questionnaire (SCQ; Rutter, Bailey, & Lord,  2003 ), and the Social Affect scale of 
the gold-standard observational measure, the Autism Diagnostic Observation Scale 
( ADOS  ; Lord et al.,  2000 ) (Eapen et al.,  2013 ; Vivanti et al.,  2014 ). The Sydney site 
also assessed changes in  children’s maladaptive behaviors   using behavior ratings 
from ESDM Data Sheets (described in earlier sections of this chapter) recorded dur-
ing children’s 1:1 sessions. At the outset of treatment, only one child (of 38) was 
rated as compliant or above average, indicating that nearly all of the children were 
rated as displaying maladaptive behaviors. After 12 weeks, the number of children 
rated as compliant or above average increased to 26 children (68 %), and 30 chil-
dren (79 %) were rated as such by the end of the program (Fulton et al.,  2014 ). 

 In addition to evaluating developmental growth amongst children in this ESDM 
group program, Vivanti et al. ( 2014 ) compared their outcomes to those enrolled in 
non-ESDM, but  ASD-specifi c community education programs  . The treatment 
offered in the community comparison group also included an individualized treat-
ment plan, but consisted of an eclectic approach—incorporating features of  multiple 
evidence-based treatment approaches, rather than a single, manualized program. 
While both groups demonstrated signifi cant increases in both MSEL Overall  DQ 
and VABS-II scores   and decreases in ADOS Social Affect scale scores, children in 
the ESDM group made signifi cantly more MSEL DQ gains than children in the 
comparison group (15 vs. 7 points) (Vivanti et al.,  2014 ). 

 In sum, the implementation of ESDM  in group-based settings   is associated with 
signifi cant developmental progress in cognitive, social, and adaptive skills. This is 
particularly evident for children’s cognitive abilities, as children enrolled in 
ESDM- based group programs showed signifi cantly larger increases in MSEL 
Developmental Quotients than children enrolled in non-ESDM comparison pro-
grams. It is important to note that the programs implemented in these initial studies 
were of very high quality, delivered by teachers who had undergone the ESDM 
certifi cation process, with ongoing monitoring and evaluation of treatment fi delity. 
More details on  research   analyzing the process and feasibility of implementing 
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ESDM in these community settings are described in later sections of this chapter. 
While future investigations using a fully  randomized design   and well-matched 
comparison groups to further evaluate the effi cacy and feasibility of community- 
and group-based ESDM models is warranted, the existing studies indicate that 
intensive, high-quality group ESDM programs are associated with signifi cant and 
clinically meaningful changes in children’s development. 

 A second mechanism for intensive delivery involves individual, rather than 
group-based, delivery, accompanied by parent coaching. Dawson et al. ( 2010 ) pub-
lished the results of a  randomized controlled trial   comparing ESDM to a community 
treatment control group in 48 toddlers with ASD. They found that after 2 years, 
children receiving 15 h per week of ESDM delivered in the home 1:1 by paraprofes-
sionals and parents who had received coaching and reported using ESDM tech-
niques themselves, made signifi cantly more developmental progress than children 
receiving community treatment. Children in the ESDM group gained an average of 
17.6 standard score points on the MSEL, while the community group gained an 
average of 7.0 points. The ESDM group also had better receptive and  expressive 
language and adaptive functioning    outcome  s. While the community group declined 
in adaptive skills, the ESDM group maintained their standard scores, indicating that 
although still delayed overall, they gained adaptive skills at the same rate as the 
normative sample. Dawson et al. ( 2012 ) analyzed children’s social behavior out-
comes, based on the Pervasive Developmental Disorder—Behavior Inventory 
(PDD-BI; (Cohen & Sudhalter,  1999 ), as well as their  neurophysiological responses   
(event-related brain potentials and EEG spectral power) in response to face and 
non-face stimuli at the conclusion of treatment in the same cohort. Children who 
had received community treatment demonstrated an electrophysiological pattern of 
responses indicating greater attentional and cognitive processing for objects than 
for faces. Children in the ESDM group displayed the opposite pattern of responses, 
responding both more quickly and with decreased α power and decreased θ power 
(indicative of increased attention and active cognitive processing) when viewing 
faces than objects. The pattern observed in the ESDM group was also observed in a 
typically developing control group (Dawson et al.,  2012 ). Furthermore, children 
who received ESDM showed improved social behavior on the PDD-BI. Children’s 
level of improvement in social behavior was correlated with their pattern of brain 
responses to social stimuli, with greater improvement associated with greater levels 
of brain activity while viewing social stimuli. This sample has now been followed 
up to age 6, 2 years after the cessation of active intensive early treatment. In this 
follow-up sample, the vast majority of children in the ESDM group (86 %) showed 
maintained or improved IQ scores (Estes et al.,  2015 ). Assessments were conducted 
across multiple domains of functioning by clinicians naïve to previous intervention 
group status. The ESDM group, on average, maintained or increased improvements 
during the follow-up period in overall intellectual ability, adaptive behavior, symp-
tom severity, and challenging behavior. No group differences in core autism symp-
toms were found immediately post-treatment, however, 2 years later, the ESDM 
group demonstrated improved core autism symptoms, as well as adaptive behavior 
and peer relations, as compared with the community-intervention-as-usual group. 
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The two groups received equivalent intervention hours during the original study but 
the ESDM group received fewer hours during the follow-up period. These results 
indicate sustained and, in some domains, enhanced long-term effects of early ASD 
intervention. 

 Both  group- and individual-intensive ESDM delivery formats   include simultane-
ous parent coaching in ESDM techniques. The inclusion of parents in children’s 
treatment not only supports children’s progress by increasing the number of learn-
ing opportunities throughout the day, but is also consistent with the recommenda-
tions of the National Research Council (National Research National Research 
Council,  2001 ). Several studies have now shown that parent use of ESDM tech-
niques is associated with concurrent child change. The general P-ESDM coaching 
model is described earlier in this chapter. Results from both live, clinic-based and 
telehealth coaching procedures show that the majority of parents are able to suc-
cessfully master these techniques by the end of treatment, often after as few as 
6 weeks (Vismara et al.,  2012 ; Vismara, Colombi, et al.,  2009 ; Vismara, McCormick, 
et al.,  2013 ). Three single subjects, multiple-baseline designs have investigated 
child change associated with this parent coaching program. These studies reported 
increases in infant social communication rates during active treatment (Vismara 
et al.,  2012 ; Vismara, Colombi, et al.,  2009 ; Vismara, McCormick, et al.,  2013 ). 
The fi rst of these single subject designs involved live, in person parent coaching 
(Vismara, Colombi, et al.,  2009 ). In this investigation, the rate of spontaneous func-
tional verbal utterances, number of imitative behaviors, and observed ratings of 
 child engagement   were used to monitor child changes associated with parent adop-
tion of ESDM techniques. These measures demonstrated that children increased in 
the frequency and quality of these measures over the active treatment period, par-
ticularly once parents reached fi delity in their use of ESDM techniques. Importantly, 
these gains occurred gradually over the duration of treatment during interactions 
with both parents and the child’s therapist, which suggests that rather than parents 
simply learning techniques for drawing out existing social communicative abilities, 
children were actually gaining these skills through interactions with their parents. 

 The last two single subjects studies involved parent coaching conducted via 
telemedicine  technolog  y (Vismara et al.,  2012 ; Vismara, McCormick, et al.,  2013 ). 
The fi rst of these was a pilot of the telehealth procedure, and included nine families 
with a young child with ASD who received the 1-h, 12-week parent coaching pro-
gram described above, but via an internet-based conference call in which parent 
and therapist could hear and see each other in real time. The materials (handouts, 
readings) that had been provided via hard copy in the traditional coaching program 
were provided via DVD, along with video examples of therapist-led ESDM ses-
sions (Vismara et al.,  2012 ). The second of these involved a similar telehealth 
approach, but included modifi cations based on the results of the 2012 study. These 
modifi cations included expansion of the session time from 1 h to 90 min, and the 
development of an integrated self-guided website, which included information, 
readings, videos, and a platform for messaging between parent and therapist 
(Vismara, McCormick, et al.,  2013 ). In both studies, children increased in the fre-
quency of spontaneous functional verbal utterances during the treatment phase. 
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Children also increased their spontaneous imitation, an outcome measure in the 
Vismara et al.,  2012  study, and their initiation of joint attention and their vocabu-
lary size,  outcome  s measures of the Vismara, Young, et al.,  2013  study. Together, 
these single- subject studies demonstrated that children made gains  in social com-
municative ability   that co-occurred with parent implementation of ESDM tech-
niques and thus support the use of P-ESDM as a low intensity treatment strategy 
for promoting child change. 

 The effi cacy of P-ESDM in promoting children’s development was tested more 
thoroughly in a large, multi-site, randomized controlled group trial which compared 
children’s outcomes on standardized measures of developmental level and autism 
symptoms after receiving the P-ESDM coaching program versus a community 
treatment control group (Rogers, Estes, et al.,  2012 ). Results from this study again 
indicated that children showed improvements after 12 weeks of treatment, with sig-
nifi cant increases in  MSEL Developmental Quotients (DQ)   and decreases in ADOS 
Social Affect scores. However, it should be noted that children in both the P-ESDM 
and community treatment groups made signifi cant improvements, and there were 
no group differences between them for either MSEL DQ or ADOS scores at the end 
of the 12 week active treatment period. Interpretation of these results is limited by 
the use of a community treatment control group, as children in this group received 
almost four times the treatment hours as children in the P-ESDM condition. These 
results highlight one area of need for future  research   on the effi cacy of both P-ESDM 
and other treatment approaches: the direct comparison of two treatments equally 
well specifi ed in terms of content, intensity, and quality, including measures of 
fi delity. An RCT comparing two P-ESDM coaching methods that will help to clar-
ify some of these issues is currently underway at the University of Washington and 
UC Davis MIND Institute. Additional discussion of future research needs on par-
ent-, group-, and therapist-implemented ESDM is included below.  

    Child Characteristics  Associated   with Positive Outcomes 

 The ESDM includes several features which contribute to a very tailored and indi-
vidualized approach to treatment—the creation of specifi c learning objectives 
across multiple developmental domains based on children’s unique skills and needs, 
the emphasis on following children’s leads in terms of activity choice and theme, 
the incorporation of familial and cultural values in shaping children’s treatment 
objectives and context for delivery, and the use of a decision tree to make modifi ca-
tions to a child’s program when progress is not happening quickly enough. These 
features support learning in all children. There has also been a call to identify spe-
cifi c  child characteristics   that predict which children will respond best to a particu-
lar treatment, answering the question of what works for whom (Trembath & Vivanti, 
 2014 ). This question has been specifi cally addressed in two ESDM studies. The 
randomized controlled trial of P-ESDM (Rogers, Estes, et al.,  2012 ) of toddlers 
12–24 months analyzed associations between children’s initial imitation, social 
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orienting, social and developmental levels, treatment hours, and chronological age 
in predicting changes in MSEL and ADOS scores. Across both groups, a greater 
number of treatment hours and younger chronological ages were associated with 
signifi cantly increased MSEL scores. Vivanti and colleagues (Vivanti et al.,  2013 , 
 2014 ) have investigated outcome predictors amongst children enrolled in group-
based ESDM. They reported that in contrast to the Rogers, Dawson, et al. ( 2012 ) 
results, neither chronological age nor intensity of treatment were signifi cant predic-
tors of children’s outcomes. However, children in the group-based programs were 
both slightly older and receiving more intensive services than children in the parent- 
implemented RCT, limiting the ability to draw strong conclusions on these particu-
lar factors. Vivanti et al. ( 2014 ) reported that children’s ability to organize actions 
around goals were strong predictors of gains in verbal and non-verbal cognition. 
Specifi c predictors included  children’s   spontaneous use of objects in a functional, 
goal-oriented manner, predictive looks towards the target of an actor’s goal- oriented 
action (e.g., reaching), and spontaneous imitation of actions on objects.  Initial 
symptom severity   was a strong predictor of expressive language outcomes, explain-
ing 40 % of the variance in gains on the MSEL Expressive Language subscale. 
Clearly, more work is needed to better understand which children are most likely to 
benefi t from ESDM. Several ongoing research projects are actively investigating 
this question.  

    ESDM  for High Risk Infant  s 

 Two studies have investigated the application of the ESDM in infants less than 
12 months of age (Rogers et al.,  2014 ; Vismara & Rogers,  2008 ). The fi rst was a 
case study piloting P-ESDM procedures for “Robbie”, a 9-month-old infant dis-
playing clear and consistent symptoms of ASD, and his father (Vismara & Rogers, 
 2008 ). Robbie’s father reached 85 % fi delity in his use of ESDM techniques by the 
eighth therapy session, which was maintained during a 3-month follow-up. Robbie 
demonstrated increases in social communication over the active treatment period 
that were maintained during follow-up as well. These included increases in the 
number of spontaneous functional verbal utterances, imitative behaviors, increased 
attentiveness to an adult interactive partner, and increases in the frequency  o  f social 
initiations, and were observed during interactions with both his father and an 
interventionist. 

 More recently, a modifi ed P-ESDM program (Infant ESDM) was developed and 
pilot tested with seven infants 7–15 months exhibiting early symptoms of 
ASD. These infants were referred from both an ongoing longitudinal study of high 
risk infant siblings of children with ASD as well as from the community. They were 
compared to other four other groups of infants constructed from the infant sibling 
study sample: high risk siblings identifi ed as symptomatic at 9 months but who 
declined to participate in the intervention (DR), high risk siblings with existing 
36-month outcome data who either met criteria for ASD at outcome (AO) or who 
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did not meet criteria (HR), and low risk infants with no family history of ASD (LR). 
The fi nal three groups had completed their participation in the larger infant sibling 
study, and thus were not eligible for participation in the intervention. They were 
matched to the IS group on the basis of 9-month autism symptoms measured via the 
Autism Observation Scale for Infants (AOSI, Bryson, Zwaigenbaum, McDermott, 
Rombough, & Brian,  2008 ), MSEL early learning composite, and gender. Although 
not formally diagnosed at 9 months, all seven infants in the IS group exhibited ele-
vated AOSI scores on two separate occasions, scores in the risk range on the Infant- 
Toddler Checklist (ITC, Wetherby & Prizant,  2002 ), and concerns based on 
independent observations made by two expert clinicians. 

  Infant ESDM (I-ESDM)   targets six symptom areas identifi ed in the literature as 
particularly strong risk markers of autism in infancy: (1) unusual visual examina-
tion and fi xations; (2) unusual repetitive patterns of object exploration; (3) lack of 
intentional communicative acts; (4) lack of age-   appropriate phonemic develop-
ment; (5) lack of coordinated gaze, affect, and voice in reciprocal social- 
communicative interactions; and (6) decreased eye contact, social interest, and 
engagement. Parent coaching focuses on techniques for targeting these six specifi c 
domains, as well as any other delays a particular infant may exhibit. 

 The results of this pilot study demonstrate that at the outset of treatment, infants 
in the treatment group exhibited signifi cantly more autism symptoms and lower 
language ability than infants in the other groups. From 18 to 36 months, infants 
receiving I-ESDM exhibited signifi cantly more autism symptoms than the LR and 
HR infants, but fewer symptoms than the DR and AO infants. A similar effect was 
observed for language ability, with infants receiving I-ESDM exhibiting no signifi -
cant differences from LR and HR infants from 18 to 36 months. At 36 months of 
age, 2 of 7 I-ESDM infants and 3 of 4 DR infants received a clinical best estimate 
of ASD. These results suggest that identifi cation and treatment of symptomatic 
infants in the fi rst year of life is not only possible, but is associated with signifi cant 
increases in infants’ language abilities and decreases in both autism symptoms and 
diagnosis. While exciting, these results must be replicated within a larger, random-
ized, and well-controlled trial.  

    ESDM Dissemination Science 

    Therapist Training 

 While the ESDM materials (Manual and Curriculum Checklist) are publicly avail-
able, it is important to remember that the  studies   demonstrating the most signifi cant 
child change at the group level have been conducted in an intensive format (15 or 
more hours per week) by certifi ed therapists. The procedure for becoming a certifi ed 
ESDM therapist is described earlier in this chapter, but generally involves a combi-
nation of reading, didactic instruction, hands-on training, self-evaluation, and feed-
back on treatment implementation and use of ESDM techniques. The dissemination 
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process, feasibility, and implementation of ESDM have been evaluated in several 
studies that have generally supported the use of didactic workshops and ongoing 
supervision and feedback in reaching and maintaining high levels of therapist and 
program fi delity (Vismara, Young, et al.,  2009 ,  2013 ; Vivanti et al.,  2014 ). Vismara, 
Colombi, et al. ( 2009 ) evaluated the contribution of several features in training 
therapists to fi delity. These features included live vs. distance (telehealth) learning, 
and the use of self-instruction, didactic, and team supervision teaching techniques 
for both direct ESDM delivery and parent coaching. Results showed that learning 
occurred equally well for both live and distance learners and that fi delity of imple-
mentation signifi cantly improved once therapists received didactic training and 
team supervision, features incorporated into the current certifi cation procedure. 

 The workshop-based procedure now used to provide initial therapist training has 
also been evaluated. Vismara, Young, et al. ( 2013 ) analyzed therapists’ fi delity in 
ESDM delivery directly following a training workshop as well as their understand-
ing of the treatment techniques and overall satisfaction with the procedure. 
Signifi cant increases in therapist fi delity in ESDM technique use were observed 
both during the workshop itself and at 4-month follow-up. Notably, the majority of 
professionals rated the procedure as highly satisfactory and all 24 attained full fi del-
ity (80 %) by the conclusion of training. Despite their success in reaching fi delity by 
the end of the workshop, only half of the participants submitted post-workshop 
follow-up materials, though there are several possible explanations for this attrition 
rate, including lack of resources or support in their community organizations, or 
deciding not to adopt ESDM as the primary intervention approach. However, the 
professionals who submitted follow-up  materials   all maintained high levels of fi del-
ity in ESDM implementation. 

 More detailed information regarding the community and organization supports 
necessary for providing group-based ESDM comes from the model programs 
recently implemented in Australia. Both the Sydney and Melbourne sites were 
established as part of the government-funded day-long childcare centers for  children 
with autism (Autism Specifi c Early Learning and Care Centre,  ASELCC  ). The 
ESDM Manual (Rogers & Dawson,  2010 ) provides specifi c guidelines for conduct-
ing ESDM treatment in a group-based delivery program. These will not be detailed 
here, but include recommendations for structuring the physical space, daily fl ow, 
and overall schedule for the classroom, organizing staff time and roles, strategies 
for addressing individual children’s objectives into group activities, taking and 
maintaining accurate data on child learning, and other key features. Results from 
these two investigations demonstrate that children in these ESDM group-based pro-
grams make signifi cant gains in cognitive, social, and adaptive skills and thus are 
effective programs for treating young children with ASD (Eapen et al.,  2013 ; 
Vivanti et al.,  2014 ). In terms of feasibility, Vivanti et al. ( 2014 ) evaluated several 
specifi c features: acceptability, demand, implementation, practicality, and adapta-
tion and integration into the existing center system. The use of ESDM was sup-
ported on each of these dimensions. More than 90 % of parents indicated they found 
the program both suitable and satisfactory for their children, and more than 250 
families requested placement in the program—far more than capacity. The program 
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was also rated highly by government-led evaluations in terms providing service 
consistent with government regulations, collaboration with families and communi-
ties, and ease of integration into the existing childcare system. The most signifi cant 
drawbacks identifi ed by both  the   authors and the government evaluation is that 
demand far exceeded capacity, and thus, a large number of children were not receiv-
ing the same high quality of care and treatment (Vivanti et al.,  2014 ).  

    Parent Coaching 

 Seven studies, including the modifi ed infant version described earlier in this review, 
have evaluated  the   effectiveness of P-ESDM in terms of fi delity of implementation, 
acceptability, and effects on parental mental health, in addition to analyzing concur-
rent changes in children’s behavior (Estes et al.,  2014 ; Rogers et al.,  2014 ; Rogers, 
Estes, et al.,  2012 ; Vismara et al.,  2012 ; Vismara, Colombi, et al.,  2009 ; Vismara, 
McCormick, et al.,  2013 ; Vismara & Rogers,  2008 ). These investigations have 
demonstrated that parents are able to successfully learn and apply ESDM tech-
niques when interacting with their children. The majority of parents reach high 
levels of fi delity (e.g. 80 %) over the course of a short, low intensity, coaching pro-
cess. Two studies have evaluated these features in a distance-learning program, 
with coaching sessions occurring via telehealth services, including web-based video 
conferencing and a self-guided website (Vismara et al.,  2012 ; Vismara, McCormick, 
et al.,  2013 ). These investigations  reported   similarly high levels of parent fi delity by 
the end of the active treatment period, with average group scores increasing signifi -
cantly from baseline to ratings of 4.15 and 4.29 (of a possible 5) at post-treatment 
follow-up. Both live and distance parent coaching programs report that the majority 
of parents reach fi delity in less than 12 weeks, often after 6–7 weeks of training 
(Vismara et al.,  2012 ; Vismara, Colombi, et al.,  2009 ; Vismara, McCormick, et al., 
 2013 ; Vismara & Rogers,  2008 ). 

 In terms of acceptability, parents receiving P-ESDM training report both high 
satisfaction with the coaching procedure as well as strong working alliances with 
their therapist (Rogers et al.,  2014 ; Rogers, Estes, et al.,  2012 ; Vismara et al.,  2012 ; 
Vismara, McCormick, et al.,  2013 ). Compared to parents receiving treatment in the 
community, parents receiving P-ESDM coaching report signifi cantly less parenting- 
related stress in the fi rst 3 months after their child’s diagnosis (Estes et al.,  2014 ). 
This group difference in parental stress is driven by a signifi cant increase in stress 
reported by the community treatment group; parents in the P-ESDM group reported 
no such changes during the same 3-month period. 

 The effectiveness of P-ESDM in promoting children’s development has been 
described in earlier sections, and has consistently documented signifi cant changes 
in children’s language, social communication  and   developmental level using 
through both fi ne-grained behavioral coding analyses and scores on standardized 
measures. Both live and telehealth single-subjects designs have reported increases 
in children’s frequency of vocalizations,  imitations  , social initiations, and social 
engagement (Vismara et al.,  2012 ; Vismara, Colombi, et al.,  2009 ; Vismara, 

M.R. Talbott et al.



145

McCormick, et al.,  2013 ; Vismara & Rogers,  2008 ). A randomized controlled trial 
comparing P-ESDM to community treatment found that both groups of children 
made signifi cant gains on standardized measures of language and signifi cant 
decreases in autism symptoms. While these results might seem to suggest a limited 
benefi t of P-ESDM, these results are actually quite impressive considering chil-
dren in the control group received nearly twice as many treatment hours as chil-
dren in the P-ESDM group (Rogers, Estes, et al.,  2012 ). Clearly, more work is 
needed to understand the effectiveness of P-ESDM, particularly when imple-
mented in community practice and when compared to more intensive intervention 
formats. A follow- up P-ESDM randomized controlled trial is currently underway 
through the University of Washington and UC Davis MIND Institute sites, the 
results of which will help  to   answer questions about how best to coach parents in 
this model, mechanisms of change within both parents and children, and families 
for whom P-ESDM may be particularly effective. A fuller discussion of future 
 research   needs is included below.    

    Recommendations for Future Research 

 The existing body of ESDM  research   demonstrates that it is an effective treatment 
approach for young children with ASD, leading to signifi cant developmental growth 
in children’s cognition, language, social abilities, and adaptive functioning. These 
changes are observed both on an individual level and in group comparisons. There 
is also support for the training procedures for both therapist and parent models, 
demonstrating that both groups are able to learn the ESDM techniques and imple-
ment them with high fi delity. Despite these impressive results, there are several 
areas where additional research is likely to be particularly fruitful. 

 The fi rst is in determining which treatments are most effective for which chil-
dren, a current research need the fi eld of intervention science as a whole (Trembath 
& Vivanti,  2014 ). This question cannot fully be answered without directly compar-
ing two treatment programs that are both manualized (standardized), and delivered 
with the same quality and intensity. A large,  multi-site randomized controlled trial   
is currently underway that will address this issue by comparing ESDM to a manual-
ized discrete trial training program, which are also being evaluated at two intensity 
levels: 15 h per week versus 25 h per week. 

 The second area of  research n  eed is in comparing the  outcome  s of children in 
low-intensity ESDM (generally parent-implemented) models to the strong results 
observed in therapist-delivered formats (Dawson et al.,  2010 ,  2012 ; Vivanti et al., 
 2014 ). While the results of several  parent-implemented ESDM trials   demonstrate 
signifi cant gains in children’s language, social communication, and developmental 
functioning, whether these gains are as strong as those obtained in intensive 
therapist- delivered ESDM formats is an open research question. There is initial 
evidence that P-ESDM is at least as effective as some high-intensity non-ESDM 
community treatment models (Rogers, Estes, et al.,  2012 ). However, whether it is 
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appropriate to expect parents to be the main provider of early intensive services is 
an important question for public policy. This question is directly related to the more 
general need for wider dissemination of evidence-based practices and for studies 
comparing the effectiveness of well-controlled, university-based studies with the 
real-world demands and limitations of the community setting. Even within estab-
lished systems, many families experience issues of limited access due to long wait-
ing lists or because intensive behavioral interventions are simply unavailable. 
Dissemination science will need to address these issues within both established sys-
tems and much more broadly in communities across the world where government- 
supported infrastructure does not exist and dissemination must be directly to 
families, without an intervening professional. A major focus of ESDM research 
going forward will be in developing and evaluating wider dissemination of this 
effi cacious treatment. 

 Finally, the results from the pilot study of infant intervention are quite exciting, 
and suggest that intervening as soon as symptoms begin to appear may have particu-
larly strong effects in reducing  symptom   severity and diagnostic rates and improv-
ing functional outcomes. This possibility has signifi cant implications for public 
policy in terms of both screening, resource allocation, and the potential to signifi -
cantly reduce the long-term costs associated with autism-related impairments 
(Ganz,  2015 ; Peters-Scheffer, Didden, Korzilius, & Matson,  2012 ).  

    Considerations for Practitioners and Families Interested 
in the ESDM 

 In terms of specifi c benefi ts to families over other treatment approaches, ESDM offers 
several positive features. First, the generalist model employed in the ESDM means 
that parents see only one primary therapist, who delivers a comprehensive treatment 
plan that addresses children’s learning needs across all domains. This approach limits 
parents’ need to integrate and reconcile potentially confl icting advice and plans from 
multiple professionals, which may contribute to the lower levels of parenting-related 
stress reported by parents receiving ESDM training (Estes et al.,  2014 ). Second, the 
rigorous certifi cation process for professionals ensures that treatment delivered by 
these therapists is of high quality and adheres to the manualized protocols. A list of 
certifi ed trainers and certifi ed therapists is maintained through the UC Davis MIND 
Institute website (  http://www.ucdmc.ucdavis.edu/mindinstitute/research/esdm/    ), 
where families can search for certifi ed therapists in their area. Third, the parent-train-
ing provided in the ESDM, whether in combination with therapist delivery or in the 
parent-implemented model, is consistent with the recommendations from the national 
research council to include parents in their child’s treatment plan (National Research 
National Research Council,  2001 ). Parents who receive training in ESDM techniques 
report stronger working alliances with their therapists than parents whose children 
receive treatment in the community, suggesting the ESDM supports parents in playing 
an active role in their child’s intervention (Rogers, Estes, et al.,  2012 ). Finally, there is 
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strong support for the effi cacy of the ESDM in improving children’s outcomes. This 
has now been demonstrated in both single-subjects designs and randomized con-
trolled trials, across therapist-, parent-, and group-based treatment delivery. Gains in 
children’s language, communication, adaptive, and cognitive abilities have been 
observed using both detailed behavioral coding of children’s spontaneous behavior 
and on standardized behavioral measures such as the ADOS and MSEL. Long-term 
follow up of children who participated in a randomized controlled trial of ESDM as 
toddlers indicate that the developmental acceleration demonstrated during the toddler 
period is maintained for several years into early childhood, when core autism symp-
toms are reduced (Estes et al., in revision). These results suggest that the ESDM not 
only improves children’s language and cognition, but results in deep, long-lasting 
changes in children’s ability to both participate in and learn from social interactions.     

   References 

   Boyd, B. A., Hume, K., McBee, M. T., Alessandri, M., Gutierrez, A., Johnson, L., et al. (2014). 
Comparative effi cacy of LEAP, TEACHH and non-model specifi c special education programs 
for preschoolers with autism spectrum disorders.  Journal of Autism and Developmental 
Disorders, 44 , 366–380.  

    Bryson, S. E., Zwaigenbaum, L., McDermott, C., Rombough, V., & Brian, J. (2008). The autism 
observation scale for infants: Scale development and reliability data.  Journal of Autism and 
Developmental Disorders, 38 , 731–738.  

   Cohen, I., & Sudhalter, V. (1999). Pervasive Developmental Disorder Behavior Inventory 
(PDDBI-C).  NYS Institute for Basic Research in Developmental Disabilities .  

    Dawson, G. (2008). Early behavioral intervention, brain plasticity, and the prevention of autism 
spectrum disorder.  Development and Psychopathology, 20 , 775–803.  

    Dawson, G., Carver, L., Meltzoff, A. N., Panagiotides, H., McPartland, J., & Webb, S. J. (2002). 
Neural correlates of face and object recognition in young children with autism spectrum disor-
der, developmental delay, and typical development.  Child Development, 73 , 700–717.  

        Dawson, G., Jones, E. J. H., Merkle, K., Venema, K., Lowy, R., Faja, S., … Webb, S. J. (2012). 
Early behavioral intervention is associated with normalized brain activity in young children with 
autism.  Journal of the American Academy of Child and Adolescent Psychiatry ,  51 , 1150–1159.  

         Dawson, G., Rogers, S., Munson, J., Smith, M., Winter, J., Greenson, J., … Varley, J. (2010). 
Randomized, controlled trial of an intervention for toddlers with autism: The Early Start 
Denver Model.  Pediatrics ,  125 , 17–23.  

    Dawson, G., Webb, S. J., & McPartland, J. (2005). Understanding the nature of face processing 
impairment in autism: Insights from behavioral and electrophysiological studies.  Developmental 
Neuropsychology, 27 , 403–424.  

    DiClemente, C. C., & Marden Velasquez, M. (2002). Motivational interviewing and the stages of 
change. In W. R. Miller & S. Rollnick (Eds.),  Motivational interviewing  (2nd ed., pp. 201–
216). New York, NY: The Guilford Press.  

           Eapen, V., Crnčec, R., & Walter, A. (2013). Clinical outcomes of an early intervention program for 
preschool children with Autism Spectrum Disorder in a community group setting.  BMC 
Pediatrics, 13 , 3.  

     Estes, A., Rogers, S. J., Greenson, J., Winter, J., & Dawson, G. (2015). Long-term outcomes of 
early intervention in 6-year-old children with autism spectrum disorder.  Journal of the 
American Academy of Child and Adolescent Psychiatry, 54 , 580.  

      Estes, A., Vismara, L. A., Mercado, C., Fitzpatrick, A., Elder, L., Greenson, J., … Rogers, S. J. 
(2014). The impact of parent-delivered intervention on parents of very young children with 
autism.  Journal of Autism and Developmental Disorders ,  44 , 353–65.  

5 Early Start Denver Model



148

        Fulton, E., Eapen, V., Crnčec, R., Walter, A., & Rogers, S. J. (2014). Reducing maladaptive behav-
iors in preschool-aged children with autism spectrum disorder using the early start Denver 
model.  Frontiers in Pediatrics, 2 , 40.  

    Ganz, M. L. (2015). The lifetime distribution of the incremental societal costs of autism.  Archives 
of Pediatrics & Adolescent Medicine, 161 , 343–349.  

    Hanft, B. E., Rush, D. D., & Shelden, M. L. (2004).  Coaching families and colleagues in early 
childhood . Baltimore, MD: Brookes Publishing.  

   Lord, C., Risi, S., Lambrecht, L., Cook, E. H., Leventhal, B. L., DiLavore, P. C., … Rutter, M. 
(2000). The autism diagnostic observation schedule-generic: A standard measure of social and 
communication defi cits associated with the spectrum of autism.  Journal of Autism and 
Developmental Disorders ,  30 , 205–23.  

    McGee, G. G., Morrier, M. J., & Daly, T. (1999). An incidental teaching approach to early inter-
vention for toddlers with autism.  Research and Practice for Persons with Severe Disabilities, 
24 , 133–146.  

    McGee, G. G., Paradis, T., & Feldman, R. S. (1993). Free effects of integration on levels of autistic 
behavior.  Topics in Early Childhood Special Education, 13 , 57–67.  

    Mullen, E. M. (1995).  The Mullen scales of early learning: AGS edition manual . Circle Pines, MN: 
AGS.  

   National Association for the Education of Young Children. (2009).  Developmentally Appropriate 
Practice in Early Childhood Programs Serving Children from Birth through Age 8 (position 
statement). Young Children  (pp. 1–31).  

     National Research Council. (2001).  Educating children with autism . Washington, DC: National 
Academy Press.  

    O’Neill, R. E., Jenson, W. R., & Radley, K. C. (2014). Interventions for challenging behaviors. In 
F. R. Volkmar, S. J. Rogers, R. Paul, & K. A. Pelphrey (Eds.),  Handbook of autism and perva-
sive developmental disorders  (4th ed., pp. 826–837). Hoboken, NJ: John Wiley & Sons.  

    Peters-Scheffer, N., Didden, R., Korzilius, H., & Matson, J. (2012). Cost comparison of early 
intensive behavioral intervention and treatment as usual for children with autism spectrum 
disorder in The Netherlands.  Research in Developmental Disabilities, 33 , 1763–1772.  

    Prochaska, J., Redding, C. A., & Evers, K. E. (2002). The transtheoretical model and stages of 
change. In K. Glanz, B. K. Rimer, & F. M. Lewis (Eds.),  Health behavior and health education  
(3rd ed., pp. 99–120). San Francisco, CA: Jossey-Bass.  

        Rogers, S. J., & Dawson, G. (2010).  Early start Denver model for young children with autism: 
Promoting language, learning, and engagement . New York, NY: The Guilford Press.  

      Rogers, S. J., Dawson, G., & Vismara, L. A. (2012).  An early start for your child with autism: 
Using everyday activities to help kids connect, communicate, and learn  (1st ed.). New York, 
NY: The Guilford Press.  

          Rogers, S. J., & DiLalla, D. (1988). A comparative study of the effects of a developmentally based 
instructional model on young children with autism and young children with other disorders of 
behavior and development.  Topics in Early Childhood Special Education, 11 , 29–47.  

           Rogers, S. J., Estes, A., Lord, C., Vismara, L. A., Winter, J., Fitzpatrick, A., … Dawson, G. (2012). 
Effects of a brief Early Start Denver model (ESDM)-based parent intervention on toddlers at 
risk for autism spectrum disorders: A randomized controlled trial.  Journal of the American 
Academy of Child and Adolescent Psychiatry ,  51 , 1052–65.  

        Rogers, S. J., Herbison, J. M., & Lewis, H. C. (1984). An approach for enhancing the symbolic, 
communicative, and interpersonal functioning of young children with autism or severe emo-
tional handicaps.  Journal of the Division for Early Childhood, 10 , 135–148.  

        Rogers, S. J., & Lewis, H. (1989). An effective day treatment model for young children with per-
vasive developmental disorders.  Journal of the American Academy of Child & Adolescent 
Psychiatry ,  28 , 207–214.  

      Rogers, S. J., Lewis, H. C., & Reis, K. (1987). An effective procedure for training early special 
education teams to implement a model program.  Journal of the Division for Early Childhood, 
11 , 180–188.  

M.R. Talbott et al.



149

        Rogers, S. J., Vismara, L. A., Wagner, A. L., McCormick, C., Young, G., & Ozonoff, S. (2014). 
Autism treatment in the fi rst year of life: A pilot study of infant start, a parent-implemented inter-
vention for symptomatic infants.  Journal of Autism and Developmental Disorders, 44 , 2981.  

    Rutter, M., Bailey, A., & Lord, C. (2003).  Social communication questionnaire . Los Angeles, CA: 
Western Psychological Services.  

    Sparrow, S., Balla, D., & Cicchetti, D. (2005).  Vineland adaptive behavior scales  (2nd ed.). Circle 
Pines, MN: American Guidance Service.  

    Stahmer, A. C., & Ingersoll, B. (2004). Inclusive programming for toddlers with autism spectrum 
disorders: Outcomes from the children’s toddler school.  Journal of Positive Behavior 
Interventions, 6 , 67–82.  

   Strain, P. S., & Bovey, E. H. (2011). Randomized, controlled trial of the LEAP model of early 
intervention for young children with autism spectrum disorders.  Topics in Early Childhood 
Special Education, 31 , 133–154.  

     Trembath, D., & Vivanti, G. (2014). Problematic but predictive: Individual differences in children 
with autism spectrum disorders.  International Journal of Speech-Language Pathology, 16 , 57–60.  

             Vismara, L. A., Colombi, C., & Rogers, S. J. (2009). Can one hour per week of therapy lead to 
lasting changes in young children with autism?  Autism: The International Journal of Research 
and Practice, 13 , 93–115.  

             Vismara, L. A., McCormick, C., Young, G. S., Nadhan, A., & Monlux, K. (2013). Preliminary 
fi ndings of a telehealth approach to parent training in autism.  Journal of Autism and 
Developmental Disorders, 43 , 2953–2969.  

          Vismara, L. A., & Rogers, S. J. (2008). The early start Denver model a case study of an innovative 
practice.  Journal of Early Intervention, 31 , 91–108.  

      Vismara, L. A., Young, G. S., Stahmer, A. C., Griffi th, E. M., & Rogers, S. J. (2009). Dissemination 
of evidence-based practice: Can we train therapists from a distance?  Journal of Autism and 
Developmental Disorders, 39 , 1636–1651.  

               Vismara, L. A., Young, G. S., & Rogers, S. J. (2012). Telehealth for expanding the reach of early 
autism training to parents.  Autism Research and Treatment, 2012 , 121878.  

        Vismara, L. A., Young, G. S., & Rogers, S. J. (2013). Community dissemination of the early start 
Denver model: Implications for science and practice.  Topics in Early Childhood Special 
Education, 32 , 223–233.  

       Vivanti, G., Dissanayake, C., Zierhut, C., & Rogers, S. J. (2013). Brief report: Predictors of out-
comes in the Early Start Denver Model delivered in a group setting.  Journal of Autism and 
Developmental Disorders, 43 , 1717–1724.  

                    Vivanti, G., Paynter, J., Duncan, E., Fothergill, H., Dissanayake, C., & Rogers, S. J. (2014). 
Effectiveness and feasibility of the early start Denver model implemented in a group-based com-
munity childcare setting.  Journal of Autism and Developmental Disorders, 44 , 3140–3153.  

    Wetherby, A. M., & Prizant, B. (2002).  Communication and symbolic behavior scales develop-
mental profi le  (1st ed.). Baltimore, MD: Paul H. Brookes.    

5 Early Start Denver Model



151© Springer International Publishing Switzerland 2016 
R. Lang et al. (eds.), Early Intervention for Young Children with Autism 
Spectrum Disorder, Evidence-Based Practices in Behavioral Health, 
DOI 10.1007/978-3-319-30925-5_6

    Chapter 6   
 Prelinguistic Milieu Teaching                     

       Nienke     C.     Peters-Scheffer      ,     Bibi     Huskens     ,     Robert     Didden     , 
and     Larah     van der     Meer    

          Introduction 

 During their fi rst year of life typically developing children learn how to be effective 
communicators. While most children learn to communicate without formal teach-
ing, children with developmental disabilities are often delayed in the use of fi rst 
words and may need guidance to learn how to communicate. Long before they use 
words or signs, typically developing children interact with their caregivers through 
facial expressions, natural gestures, and vocalizations. Because prelinguistic com-
munication is seen as a foundation for  spoken word production  , helping children to 
develop their prelinguistic communication may facilitate acquisition of spoken 
language. 

 This chapter explores Prelinguistic Milieu Teaching (PMT), an intervention 
designed to teach children to initiate nonverbal communication during social rou-
tines in their natural environment as a foundation for later spoken word production. 
First, we will discuss the theoretical background of PMT, which is typically viewed 
as a transactional model. Then, we will describe the implementation of PMT and 
review the available research. Finally, we will provide suggestions for further 
research and implications for practitioners.  
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    Theoretical Background of PMT 

 Before children learn language, they use prelinguistic means to communicate with 
their caregivers. Almost immediately after birth, parents and infants engage in  face- 
to- face interactions and communication   begins to develop. During the fi rst months 
of life, typically developing infants start to produce sounds, gestures, and facial 
expressions (Mundy & Willoughby,  1998 ). Between 3 and 5 months of age, infants 
are able to follow  other peoples’ gaze direction   to nearby targets within their visual 
fi eld and 1-year-old children follow other peoples’ gaze to more remote targets 
(Corkum & Moore,  1995 ). At the same age, children also begin to point to objects 
and activities (Leung & Rheingold,  1981 ) and when infants are approximately 
14 months  old natural gestures   (e.g., waving “bye-bye” or asking to be picked up by 
raising the arms) emerge (Acredolo & Goodwyn,  1988 ). Between 12 and 18 months 
of age, children begin to develop specifi c vocalizations with communicative intent 
that are recognizable to adults in their environment and fi rst words appear (Vihman, 
 1996 ; Watt, Wetherby, & Shumway,  2006 ). 

 Early in an infant’s development, a great deal of what is communicated may be 
unintentional. This means that  communicative behaviors   are not generated with the 
intent of transmitting a specifi c message and behaviors do not correspond to an 
explicit meaning. However, by behaving in a certain way (e.g., crying, smiling, 
turning away) children help others to interpret their wants and needs. Most caregiv-
ers perceive the infant’s communicative acts as meaningful interaction and respond 
to the communicative behaviors (Wilcox, Kouri, & Caswell,  1990 ). The infant’s 
behavior is communicative only because an adult interprets the child’s behavior and 
assigns meaning to it. 

 When infants are approximately 6 months old, they begin to use  non-verbal com-
munication   intentionally for behavioral regulation. For example, infants start to ges-
ture or vocalize to request an object they desire. Later, infants direct their 
communicative behavior to a partner to share observations and experiences or to 
interact socially. As they continue to develop, more prelinguistic behavior become 
intentional meant to send a message to another person. Hence, they have a purpose 
and communicate to have that purpose fulfi lled. The more children are able to com-
municate intentionally, the more they can express their feelings, wants and needs to 
others. 

 These early affective, communicative and social interactions fulfi ll a key 
purpose in the infant’s development of communicative skills. Caregivers (e.g., 
parents and child care providers) respond to the infant’s production and repeti-
tion of sounds. They also offer meaning, comment, and react to the infant’s 
gestures, body movement, and vocalizations. Consequently, the child learns that 
his or her behavior has an effect on others and that his or her attempts serve a 
communicative purpose. In addition, these early social communication skills 
support  lexical learning   (i.e., learning new words), as such skills help the child 
to follow into and direct the attentional focus of the adult (Cress & Marvin, 
 2003 ; Tomasello,  1995 ,  1999 ). 
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 From a transactional perspective, both children and parents play a role in deter-
mining the course of development. This is viewed as the result of an active environ-
ment and an active child adapting to and infl uencing the environment over time. 
Hence,  parent behavior   affects subsequent child behavior, but parent behavior itself 
is infl uenced by child behavior as well (Sameroff,  2009 ). The development of com-
munication is a dynamic process, in which skills are developed over time during a 
series of interactions between the child and the parent in natural environments. 
Based on individual characteristics, both children and parents contribute to and 
infl uence this interaction and consequently the course of development (Sameroff, 
 2009 ). For example, Yoder and Munson ( 1995 ) showed that when children with 
developmental disabilities accompany their gestures with coordinated attention, 
their mothers are more likely to judge their children’s prelinguistic behaviors as 
communicative. When parents recognize that a child communicates intentionally, 
they may respond by putting into words the presumed meaning of the child’s com-
munication act (linguistic mapping). Thus, responding to the adult’s focus of atten-
tion or communicating intentionally allows a child to access linguistic information, 
which supports the process of early word learning (Yoder, Warren, McCathren, & 
Leew,  1998 ). This also shows that prelinguistic skills are seen as a necessary pre- 
requisite for later symbolic language acquisition and when the transition from pre-
intentional to intentional communication is delayed or does not occur; the 
development of  symbolic communication   may be negatively affected. 

  Children with  developmental disabilities   often show a delay in the acquisition 
and use of fi rst words and some children may not develop the use of symbolic spo-
ken language. Although communication delays are often not identifi ed until chil-
dren are 2 years old, these delays may have begun during the prelinguistic stage of 
development (Mundy & Crowson,  1997 ). Children with developmental disabilities 
use less prelinguistic communication and elicit fewer interactions from their care-
givers. Even when they develop prelinguistic communication, their communication 
may be more diffi cult to interpret and less effective in expressing wants and needs 
than typically developing children. For example, certain movements or gestures 
may only be successfully interpreted by familiar communication partners but not by 
others (Carter & Iacono,  2002 ). As a result, caregivers respond less to the child’s 
prelinguistic communication and provide the child with less additional linguistic 
input. When caregivers of children with developmental disabilities attend to their 
child’s communicative attempts, they are also less likely to interpret and respond 
correctly than parents of children without developmental disabilities. Using com-
munication to achieve goals may be more complex for children with developmental 
disabilities. This may delay the child in becoming an intentional communicator and 
may have a cascading effect on their language development (Tomasello,  1999 ). For 
example, Calandrella and Wilcox ( 2000 ) found that the rate of intentional nonver-
bal communication was a predictor of spontaneous word productions 1 year later in 
25 toddlers with global developmental delay.  

 Some children with developmental disabilities do not develop symbolic spoken 
language and function on a prelinguistic communication skill level across their 
lifespan. Though prelinguistic communication may not facilitate the acquisition of 
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spoken language, a consistent and clear set of prelinguistic communication skills 
can help increase the interpretability of communication and ability to interact suc-
cessfully with environment. In addition, caregivers are more likely to respond cor-
rectly to clear recognizable prelinguistic communication. 

 When parents and professionals teach children to communicate, they often focus 
on  symbolic communication   based on objects, pictures, words, or signs. Yoder and 
Warren ( 2002 ) argue that children with developmental delays are more likely to 
benefi t from language forms in their zone of proximal development (i.e., “the dis-
tance between the actual developmental level as determined by independent prob-
lem solving and the level of potential development as determined through problem 
solving under adult guidance or in collaboration with more capable peers”; 
Vygotsky,  1978 , p. 86) rather than being taught word production. Therefore, these 
children may need help in developing their prelinguistic communication skills 
before they are ready to learn symbolic communication. Increasing the frequency of 
clarity of prelinguistic communication skills in young children may affect the 
responsiveness of caregivers in their environment. According to Yoder and Warren 
( 2002 ), the parents’ ability to interactively communicate with their child is the key 
to effective teaching. 

 Prelinguistic Milieu Teaching (PMT) is an intervention for children with  lan-
guage delays   and facilitates the child’s development of  non-verbal communication   
as a foundation for later spoken word production. As children increase their rates of 
(nonverbal) communication, adults become more responsive, which in turn further 
increases the child’s communication skills. Results of studies have shown that  par-
ent responsiveness   is a critical factor in children’s early language development 
(Brady, Marquis, Fleming, & McLean,  2004 ; Calandrella & Wilcox,  2000 ). After 
the child frequently uses  intentional communication   or when conventional symbols 
begin emerging, PMT can be followed by language intervention, such as milieu 
language teaching ( MT  ; Hancock & Kaiser,  2006 ), forming a sequential approach 
referred to as milieu communication teaching.  

    Implementation of PMT 

  PMT has been developed to promote gestures, vocalizations, and eye gaze behavior 
in young children with delayed prelinguistic  communication   development. In MT 
several naturalistic procedures are combined and embedded within the context of 
everyday activities. Teaching episodes are child-initiated and child-paced; that is, 
teaching only occurs when a child shows interest (Allen & Cowan,  2008 ). Unlike 
MT which focuses on language, PMT focuses on nonverbal communication. In sev-
eral studies, PMT has been combined with  Responsivity Education (RE)  , constitut-
ing a two-component intervention, referred to as RE/PMT or RPMT (e.g. Yoder & 
Warren,  2002 ; Fey et al.,  2006 ). 

 PMT is implemented in one-to-one natural play sessions by a teacher,  speech- 
language pathologist (SLP)  , or other professional (Behavior Analyst). PMT is only 
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appropriate for children who are not too advanced in prelinguistic communication 
skills and can be benefi cial for children who do not use prelinguistic communica-
tion frequently by the age of 12–18 months. Specifi cally, PMT is designed for chil-
dren that (a) produce less than ten words or signs, (b) understand less than 75 words, 
and/or (c) produce less than 1–2 spontaneous intentional communication actions per 
minute during social play (Warren et al.,  2006 ). 

 Yoder and Warren ( 2004 ) identified parental responding as a predictor of 
language acquisition in children with developmental disabilities. By enhancing 
caregivers’ responsiveness to the communication of the child, language devel-
opment can be maximized. The  RE   component has been developed to teach 
parents to be highly responsive to the communication actions of their child 
(Yoder & Warren,  2002 ). More specific, RE teaches parents to (a) become 
more aware of the intentional and non-intentional communication of their 
child; (b) wait for their child to initiate motor or vocal behavior; (c) follow 
their child’s focus of attention; and (d) provide appropriate contingent conse-
quences to their child (Fey et al.,  2006 ). 

 Professionals using PMT and parents in RE apply the same key principles, (a) 
arranging the environment, (b) following the child’s lead, and (c) building in social 
routines.  Arranging the environment  is a strategy used to create communication 
opportunities (Warren et al.,  2006 ). A teacher, for example, creates a communica-
tion opportunity for a child by placing a desired stuffed animal on a shelf, in sight 
but out of reach. Or, in the play room at home, the construction materials are kept 
in a clear box the child cannot open without the assistance of the parent. In both 
examples, the child is motivated to communicate, because s/he needs the adult to 
obtain the desired object.  Following the child ’ s lead  is a strategy used to keep the 
child motivated and interested in activities and social interaction (Warren et al., 
 2006 ). Contingent upon a child’s motor or vocal action the adult imitates the child. 
The adult has to adjust his/her behavior to the initiation rate of the child. For exam-
ple, Tom likes to place toy cars in a row on the fl oor. When Tom places a car in a 
row on the fl oor, his mother contingently imitates him by placing a toy car in another 
row on the fl oor.  Building in social routines  can create communication opportuni-
ties when interrupted or modifi ed (Warren et al.,  2006 ). A social routine provides 
the child with a predictable structure. For example, Tom’s mother starts to take 
turns by placing a toy car in his row instead of making her own row. After a couple 
of turns, she might wait before she starts with her turn. This change in routine might 
elicit Tom to initiate in requesting or commenting. A task analysis for building 
social routines is outlined in Table  6.1 .

   Warren et al. ( 2006 ) distinguished fi ve hierarchical intermediate PMT goals to 
achieve the ultimate goal of clear and frequent intentional communication: (1) 
establish routines, (2) increase the frequency of nonverbal communicative acts (3) 
increase the frequency and spontaneity of coordinated eye gaze, (4) increase the 
frequency, spontaneity, and range of conventional and nonconventional gestures, 
and (5) combine components of intentional communication actions (i.e., eye contact 
with partner, vocalization, and gesture). Figure  6.1  provides a schematic overview 
of three PMT  trials  . 
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       Review of Intervention Research 

 To review the intervention research on PMT, three search strategies were used. 
First, literature searches of four  electronic databases   (MedLine, Psychinfo, Eric, 
and Google Scholar) were conducted using the keywords “prelinguistic milieu 
teaching”. These searches resulted in 8, 15, 13, and 354 references, respectively. 
Studies identifi ed through the database search were screened against inclusion cri-
teria. Reference list and, fi nally, cited reference searches were conducted for selected 
studies. All empirical studies that evaluated the effectiveness of PMT and were 
published in English in a peer-reviewed journal before June 2014 were selected and 

  Table 6.1    Task analysis for building social routines  

 Given a child and professional are in a playroom 

 1.  Child initiates a motor or vocal action 
 2.  Professional imitates action of the child 
 3.  Perform step 1 and 2 until a pattern of turn taking actions has been established 
 4.  Professional ads an unexpected action into the routine 
 5.  Professional waits for child to show interest by laughing or looking 
 6.  Professional repeats the action of step 4 
 7.  Child shows more interest 
 8.  Perform step 6 and 7 until child imitates a part of the action 
 9.  Professional completes the action 

Child wants to
play with
building blocks
(interest of
child) 

Child is looking
at a clear box
with building
blocks (arranged
environment)

Child moves
arm to the box
(request)  

Professional opens the
box and gives a block to
the child (natural
reinforcement)   

Professional
sitting at eye
level next to box
(following child
attentional lead)

Child likes to
be tickled
(interest of
child) 

Professional is
tickling the child
(social routine)

Child says ‘Ta’
while looking
at professional
(request)   

Professional tickles
child again (natural
reinforcement)  

Professional
interrupts
routine and
looks at child (a
wait prompt)    

Child is
looking at
picture of
kitten (interest
of child)    

Child moves
arm to picture
and says ‘Ca’
(comment)     

Child points to
picture and
says ‘Ca’
(imitation
gesture)    

Professional smiles to
child and says ‘yes, that
is a cat’(natural
reinforcement)   

Professional
points to picture
and says ‘Cat’
(gestural + vocal
model)    

  Fig. 6.1    Schematic overview of three PMT trials       
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reviewed. Figure  6.2  gives an overview of the  selection process  . Twenty-three stud-
ies were included in the review (see Table  6.2 ).

    Twenty studies were retrieved by database search, and  reference and citation- 
tracking resulted   in three additional studies. Eight studies employed a  multiple 
baseline design   (Brady & Bashinski,  2008 ; Franco et al.,  2013 ; McCathren,  2000 , 
 2010 ; Ogletree et al.,  2012 ; Warren et al.,  1993 ; Yoder et al.,  1994 ; Yoder et al., 
 1995 ). Fourteen studies used a  randomized group design   of which nine compared 
PMT to another intervention, specifi cally the Picture Exchange Communication 
System ( PECS  ; McDuffi e et al.,  2012 ; Yoder & Lieberman,  2010 ; Yoder & Stone, 
 2006a ,  2006b ) and Responsive Small Group (RSG) treatment (Yoder & Warren, 
 1998 ,  1999a ,  1999b ,  2001a ,  2001b ). In addition, comparisons between a high and 
low intensity PMT group were made (Fey et al.,  2013 ; Yoder et al.,  2014 ). Fey et al. 

The study was not
published in an English

peer-reviewed journal (e.g.,
book chapter) 

(n= 133)

Potentially relevant studies
identified and screened for
retrieval

(N= 390)

Study did not evaluate the
effectiveness of PMT 

(n= 208)

Duplicates
(n= 29)

References and citations
checked for studies
included in review   

(n= 20)

Reference and citation
tracking 

(n= 3)

Included studieswith
usable outcome
information 

(n= 23)

  Fig. 6.2    Study identifi cation, screening and selection       
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( 2006 ), Yoder and Warren ( 2002 ), and Warren et al. ( 2008 ) used a non-treatment (or 
treatment as usual) comparison group. Finally, one study utilized a  longitudinal cor-
relation design   (McDuffi e & Yoder,  2010 ). 

 Several studies used the same participants, resulting in 11 independent samples. 
Yoder et al. ( 1995 ) re-analyzed the participants from the Warren et al. ( 1993 ) and 
Yoder et al. ( 1994 ) studies. Yoder and Stone ( 2006a ,  2006b ) used the same partici-
pants and participants from Yoder and Lieberman ( 2010 ) were drawn from Yoder 
and Stone ( 2006a ,  2006b ). In addition, Yoder et al. ( 2014 ) is a reanalysis of Fey 
et al. ( 2013 ), while Warren et al. ( 2008 ) conducted a  follow-up study   of the partici-
pants from Fey et al. ( 2006 ). Yoder and Warren ( 1999b ) is a reanalysis and exten-
sion of Yoder and Warren ( 1998 ) and these data are also used in Yoder and Warren 
( 1999a ), ( 2001a ), and ( 2001b ). Finally, McDuffi e et al. ( 2012 ) and McDuffi e and 
Yoder ( 2010 ) analyzed data on the same participants. Table  6.2  shows the demo-
graphic  characteristics   of the participants. 

    Participants 

  Each study included 1–64  participants   who were 1 year, 5 months to 8 years old 
with most children under 3 years of age. Most participants were diagnosed with a 
developmental delay and etiologies, amongst others, were Down syndrome, prema-
turity, failure to thrive, autism spectrum disorder (ASD), cerebral palsy, Angelman’s 
syndrome, Fragile X, and Fetal Alcohol Syndrome. 

 While most studies focused on nonverbal children between 2 and 5 years old and 
functioning at the 9–15 month communication level (Fey et al.,  2006 ; Yoder & 
Stone,  2006a ,  2006b ; Yoder & Warren,  1998 ,  1999a ,  1999b ,  2001a ,  2001b ,  2002 ), 
some studies have been implemented in specifi c diagnostic groups, including Down 
syndrome (Fey et al.,  2006 ; Warren et al.,  2008 ), ASD (McDuffi e et al.,  2012 ) and 
children with complex communication needs (i.e., intellectual disability and con-
current vision and hearing loss; Brady & Bashinski,  2008 ).   

    Treatment 

  In general, participants received three to four PMT sessions of 20–60 min per week 
(e.g., McDuffi e, Lieberman & Yoder,  2012 ; Ogletree et al.,  2012 ; Yoder & 
Lieberman,  2010 ; Yoder & Stone,  2006a ,  2006b ; Yoder & Warren,  1998 ,  1999a , 
 1999b ,  2001a ,  2001b ). However, the low intensity group and high intensity group in 
Fey et al. ( 2013 ) and Yoder et al. ( 2014 ) received 1 h or 5 h PMT per week, respec-
tively. Warren et al. ( 2008 ) provided only 45 min of PMT per week. Their goal was 
to provide a follow-up training to participants who ended PMT treatment 6 months 
earlier.  Treatment   sessions lasted 7 weeks (Ogletree et al.,  2012 ) to 9 months (Yoder 
et al.,  2014 ). 
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 Usually, treatment was conducted in the child’s home, as well as in a daycare 
center (e.g., Yoder & Warren,  2002 ) and at a university clinic (e.g., Yoder & Stone, 
 2006a ,  2006b ; Yoder et al.,  1994 ). Most PMT sessions were implemented by a 
trained therapist (e.g., Fey et al.,  2006 ; Yoder & Stone,  2006a ,  2006b ). Studies of 
McCathren ( 2000 ,  2010 ) showed, however, that parents and teachers were also able 
to implement PMT during ongoing interactions with the child. 

 Some studies made slight adaptations to the treatment to address the specifi c 
needs of the target group (Brady & Bashinski,  2008 ). PMT was also used to teach 
specifi c forms of prelinguistic communication, such as photograph exchange 
(Ogletree et al.,  2012 ). Yoder and Warren ( 1998 ,  1999a ,  2001a ) showed that high 
rates of parent responsivity were associated with better response to PMT by the 
child. Several studies (e.g., Fey et al.,  2006 ,  2013 ; Yoder & Warren,  2002 ; Yoder 
et al.,  2014 ) used a combination of 6–12 sessions of responsiveness education and 
basic procedures of PMT, which was referred to as RPMT.   

    Outcomes 

   Outcome variables   varied across studies and included: (a) intentional communica-
tion (Brady & Bashinski,  2008 ; Franco et al.,  2013 ; McCathren,  2000 ; McCathren, 
 2010 ; Yoder et al.,  1994 ,  1995 ), (b) play skills (McCathren,  2000 ), (c) number of 
interactions (Franco et al.,  2013 ), (d) exchange of photographs (Ogletree et al., 
 2012 ), and (e) object interest (McDuffi e et al.,  2012 ). 

 Several studies showed improvement in intentional communication during the 
intervention (Brady & Bashinski,  2008 ; Franco et al.,  2013 ; McCathren,  2000 ; 
McCathren,  2010 ; Yoder et al.,  1994 ,  1995 ). Improvement in symbolic communica-
tion (McCathren,  2000 ), symbolic play (McCathren,  2000 ), number of interactions 
during play routines (Franco et al.,  2013 ), and exchange of photographs (Ogletree 
et al.,  2012 ) were seen following PMT intervention. 

 Three studies (Fey et al.,  2006 ; Warren et al.,  2008 ; Yoder & Warren,  2002 ) 
compared PMT intervention to a control group receiving regular early intervention 
services from community providers. Yoder and Warren ( 2002 ) found that RPMT 
increased the frequency of child initiated comments and requests as well as lexical 
density in some children, but not in others. In contrast, Fey et al. ( 2006 ) found a 
main effect of  RPMT  ; the  RMPT   group produced more communicative acts than the 
no treatment group. However, 6 and 12 months after termination of the RPMT no 
benefi ts of the intervention were detected (Warren et al.,  2008 ). 

 Next, children receiving RPMT were compared to children receiving the same 
intensity of PECS or RSG. In general, children in the RPMT group did not outper-
form children who received RSG or PECS. However, treatment effects varied as a 
function of maternal responsivity or other pre-treatment variables, such as object 
interest or joint attention of the child. For example, children benefi ted more from 
PMT than from RSG if mothers were more responsive to their child, while children 
of less responsive mothers had better outcomes after RSG than after PMT (Yoder & 
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Warren,  1998 ,  1999b ,  2001b ). Yoder and Stone ( 2006a ) found an increase in spo-
ken communication in children with ASD who received  RPMT   or  PECS  . However, 
children with lower object exploration profi ted more from RPMT, while children 
with higher object exploration benefi ted more from PECS. For children who initi-
ated joint attention before treatment, more generalized initiation of joint attention 
was seen after RPMT than after PECS. However, PECS facilitated more general-
ized requests than RMPT in children who showed very little initiating of joint atten-
tion during pre-treatment. PECS training resulted in a larger increase in picture 
exchanges than RPMT (Yoder & Lieberman,  2010 ), while after RPMT children 
displayed more generalized turn taking (Yoder & Stone,  2006b ) and more interest 
in objects (McDuffi e et al.,  2012 ). 

 High intensity PMT (5 h per week) was compared to low intensity PMT (1 h per 
week). Overall, no signifi cant differences between the high and low intensity group 
were found and all children made signifi cant improvement related to intentional com-
munication, different words used, and number of words understood and spoken. 
However, when IQ was controlled for, high intensity PMT led to greater spoken vocab-
ulary growth in children with Down syndrome than low intensity PMT and children 
who showed more object interest benefi ted more from the high intensity than from the 
low intensity treatment on lexical measures (Fey et al.,  2013 ; Yoder et al.,  2014 ). 

 Although most studies were conducted with nonverbal children with global 
developmental delay, PMT was also effective in increasing object interest (McDuffi e 
et al.,  2012 ), communicative interactions (Franco et al.,  2013 ), spoken communica-
tion (Yoder & Stone,  2006a ), turn-taking (Yoder & Stone,  2006b ), and photograph/
picture exchange (Ogletree et al.,  2012 ; Yoder & Lieberman,  2010 ) in children with 
ASD. Results on children with Down syndrome were mixed. In contrast to Yoder 
and Warren ( 2002 ) who found that Down syndrome was associated with a smaller 
growth rate on requests, others found no effects on child outcomes due to the pres-
ence or absence of Down syndrome (Fey et al.,  2006 ; Warren et al.,  1993 ).   

    Summary 

 PMT is a promising approach for increasing the communication of children with 
developmental disabilities. The fi rst studies published used  multiple baseline designs  , 
which reported gains in requesting skills for all participants, while later studies com-
pared PMT to other interventions such as PECS and RSG (Yoder & Warren,  1998 , 
 1999a ,  1999b ,  2001a ,  2001b ). As several studies found that most progress was seen 
in children with responsive parents, ‘ responsivity education’   was added to the PMT, 
resulting in RPMT. Studies comparing (R)PMT to PECS or RSG found that RPMT 
is effective in some children with developmental disabilities, but ineffective with 
others.  RPMT      seems most appropriate for children whose parents have high respon-
sivity to their child’s communication and in children who showed certain pre-treat-
ment characteristics, such as lower object exploration (Yoder & Warren,  2001a , 
 2001b ; Yoder & Stone,  2006a ).   
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    Suggestions for Future Research 

 Although the above studies show promising outcomes of PMT, results should be 
interpreted with caution given some  methodological limitations   (e.g., relatively 
small sample sizes, quasi experimental designs, lack of equivalent groups, lack of 
fi delity measures). In addition, participants of the studies were limited in terms of 
age ranges, disability categories, and level of severity of impairment. The degree to 
which differences between pre-treatment and post-treatment variables are clinically 
signifi cant remains unclear. Furthermore, future research should address long term 
(maintenance) effects and assess the extent to which additional treatment is neces-
sary to maintain treatment gains. 

 Due to unique child and family variables, no single intervention is appropriate 
for all children and outcome varies between and within studies. Therefore, future 
research should investigate how specifi c child, family, target behavior, and treat-
ment variables infl uence treatment effectiveness. This may result in more effective 
 individualized intervention protocols   as well as approaches and guidelines regard-
ing the intensity, duration, content, and quality of PMT necessary to achieve opti-
mal outcome for different types of children. 

 Future research might evaluate what strategies should be adopted to further 
improve outcomes for  non-responders  . These children may need more intense PMT 
or perhaps technically very precise teaching to accelerate their development. Several 
studies showed that treatment effects varied as a function several  pre-treatment child 
variables   such as object interest and joint attention of the child. Perhaps children 
who do not respond to PMT enter PMT with key defi cits that hinder the effective-
ness and that are not readily remediable with routine PMT. Therefore, future studies 
should not only investigate which treatment variables predict response to treatment, 
but also if it is benefi cial to address specifi c key defi cits before commencing PMT. 

 In our review, participants were under 5 years old (with a vast majority under 
3 years of age) and had mild to moderate intellectual disabilities. However, in clini-
cal settings many children start treatment later than 3 years of age and a subset of 
children have more severe disabilities. Regardless of the type of treatment used, the 
prognosis for children with an higher IQ is better and lower chronological age at 
intake seems to be associated with better outcomes (Dietz, Swinkels, Buitelaar, van 
Daalen, & van Engeland,  2007 ; Granpeesheh, Dixon, Tarbox, Kaplan, & Wilke, 
 2009 ). Therefore, future studies should investigate the extent to which PMT is 
effective in older populations with more severe levels of developmental  disability   
as this population is most likely to remain at the prelinguistic communication level 
over prolonged periods (Mundy & Crowson,  1997 ). Further research should also 
address the needs and outcomes of children with differing types of developmental 
disabilities. Studies should investigate how PMT programs can be tailored to accel-
erate language learning in children with distinctive profi les. 

 Although parents were involved in some studies by completing several sessions 
of responsivity  education     , in most studies PMT was implemented by professionals. 
When parents are instructed in PMT and are responsible for delivering part of the 
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treatment, they might be able to assist in generalization and are better equipped to 
use the many opportunities they have to practice skills throughout their natural 
interaction with their child. It is likely that this changes the general interaction of the 
parents with their child and consequently has a collateral effect on the child’s devel-
opment because he/she is instructed during more waking hours. Therefore, future 
studies should investigate whether parents are able to implement PMT with their 
children and the outcome of these children should be compared to the outcome of 
the children who received PMT implemented by professionals.  

    Implications for Practitioners and Families 

 PMT can be benefi cial for young children  who   function at the prelinguistic level of 
communication. It is important for practitioners to check that children have the 
skills that previous research suggests predicts best outcomes from PMT. For exam-
ple, it is important to assess the child’s object interest. As described in section 
“Review of Intervention Research”, children with less object interest profi t more 
from  RPMT   than from PECS, while children with higher object interest profi t more 
from  PECS   than from RPMT. Therefore, PECS might be more suitable than RPMT 
for children with higher object interest (Yoder & Stone,  2006a ). 

 Based on the research reviewed, PMT sessions can be provided by a practitioner 
on at least a weekly basis. With the exception of children with Down syndrome 
(where high intensity treatment of 5 h per week did lead to increased spoken vocab-
ulary growth), the intensity of PMT does not appear to be related to the effective-
ness of the treatment (Fey et al.,  2013 ; Yoder et al.,  2014 ). 

 Involving parents using  responsivity education (RE)   can be benefi cial for chil-
dren with developmental disabilities and with parents who are highly responsive to 
their child’s communication. Because implementing the techniques at home can be 
diffi cult and even stressful for some parents, it is important to assess a parent’s 
responsivity to the child’s intentional communication. Parents who are less respon-
sive to their child’s communication could need more training sessions in RE with 
(video) modeling and feedback or their children could be referred to other interven-
tions. For example, Yoder and Warren ( 1998 ,  1999b ,  2001b ) showed that children of 
less responsive mothers had better outcome after RSG than after PMT. Based on the 
literature reviewed, it might be suggested that a practitioner should monitor the prog-
ress of a child. After a child needs less prompting and displays approximately two 
communication acts per minute a child is ready for another language intervention.     
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    Chapter 7   
 Enhanced Milieu Teaching                     

       Terry     B.     Hancock      ,     Katherine     Ledbetter-Cho     ,
     Alexandria     Howell     , and     Russell     Lang    

          Introduction 

 Enhanced Milieu Teaching (EMT) is a behavioral language intervention that uses 
naturally occurring interactions to facilitate young children’s language skills. EMT 
has been shown to be effective with a variety of children who are early language 
learners including toddlers with persistent language impairment (Roberts & Kaiser, 
 2012 ; Roberts, Kaiser, Wolfe, Bryant, & Spidalieri,  2014 ), preschoolers from low- 
income families who are high risk for developing language issues (Hancock, Kaiser, 
& Delaney,  2002 ; Peterson, Carta, & Greenwood,  2005 ), children with Down syn-
drome (Kaiser & Roberts,  2013 ; Wright, Kaiser, Reikowsky, & Roberts,  2013 ), 
children with cleft palate (Scherer & Kaiser,  2007 ; Scherer & Kaiser,  2010 ) and 
children who exhibit language delays (Hemmeter & Kaiser,  1994 ; Kaiser & Hester, 
 1994 ). However, more studies have been published on the effi cacy of EMT with 
children with autism than any other diagnosis (Hancock & Kaiser,  2002 ,  2009 , 
 2012 ; Kaiser, Hancock, & Nietfeld,  2000 , Kasari et al.,  2014 ; Kaiser & Roberts, 
 2013 ; Nunes & Hanline,  2007 ; Olive et al.,  2007 ). 

 Although EMT has been effectively  implement  ed by therapists and teachers 
(Hancock & Kaiser,  2002 ; Kaiser & Hester,  1994 ; Kasari et al.,  2014 ; Olive et al., 
 2007 ; Wright et al.,  2013 ) the majority of the research on EMT has investigated the 
effects of the intervention when implemented by parents with their children 
(Hancock et al.,  2002 ; Hancock, Lang & Ledbetter-Cho,  in progress ; Hemmeter & 
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Kaiser,  1994 ; Kaiser & Hancock,  2003 ; Kaiser, Hancock, & Hester,  1998 ; Kaiser 
et al.,  2000 ; Kaiser, Hancock, & Trent,  2007 ; Kaiser & Roberts,  2013 ; Kasari et al., 
 2014 ; Nunes & Hanline,  2007 ; Peterson et al.,  2005 ; Roberts et al.,  2014 ). These 
studies provide evidence that parents can learn to implement EMT strategies with a 
high level of fi delity. 

 EMT includes three main areas of focus (i.e., connection, support and teaching). 
Connection strategies serve to facilitate a social connection between the adult and 
child and provide the foundation for conversational language learning (i.e., follow-
ing the child’s play/conversational lead, mirroring/mapping, matched turns, and 
environmental arrangement to promote connection). Support strategies focus on the 
development of children’s language skills (i.e., language responsiveness and expan-
sions). Teach strategies systematically teach children new language skills (i.e., lan-
guage modeling, arranging the environment to promote requests and Milieu 
Teaching prompting procedures). EMT includes a number of evidenced-based strat-
egies that parents can implement at the same criterion levels as trained therapists 
and teachers (Hancock & Kaiser,  2012 ; Hancock & Kaiser,  2009 ). 

 This chapter provides a detailed description of Enhanced Milieu Teaching begin-
ning with the theoretical underpinnings of the intervention. Ten published studies 
investigating the effects of EMT are reviewed and the summaries of these research 
studies are included in Table  7.1 . Next, each of the EMT strategies is described and 
clarifying examples are provided. Common issues when implementing EMT and 
possible solutions are discussed as considerations for practitioners and parents. 
Recommendations for effective EMT implementation are extrapolated from the 
overview of intervention research studies and future directions for EMT investiga-
tions are suggested to address areas in need of additional research.

       Theoretical Support for EMT 

 One of the reasons that EMT may be such an effective language intervention is that 
it “ cross-fertilizes  ” the key components of the two major language intervention 
approaches for children with autism: (a) naturalistic behavioral interventions, and 
(b) developmental social-pragmatic or relationship-based interventions (Ingersoll, 
 2010 ). Naturalistic behavioral interventions have been developed from applied 
behavior analysis and operant learning theory. Developmental interventions, on the 
other hand, are based on Piagetian developmental theory as well as the social-prag-
matic language acquisition theory (Ingersoll,  2010 ). Tenets from each of these theo-
retical models were incorporated in the development and application of EMT. EMT 
strategies that connect the adult and child are derived from developmental theories 
of language based on observations of typical children and their parents. Social prag-
matic interactionist theories have driven the EMT strategies that support language 
learning in children. Lastly, the EMT strategies that directly teach new or elaborated 
language forms are fi rmly based in learning theory and applied behavior analysis. 

T.B. Hancock et al.
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    Theoretical Basis for EMT Strategies That Connect 

 The theoretical basis for the EMT  s  trategies that connect the adult and child during 
communicative interactions (i.e., mirroring and mapping) derives from the patterns 
observed in interactions between typically developing children and parents that are 
believed to be foundational to effective language learning, such as joint attention 
and joint engagement (Bakeman & Adamson,  1984 ; Ratner & Bruner,  1978 ). Joint 
attention occurs naturally and early in the fi rst year of a child’s life with little addi-
tional adult support for children developing typically. Unfortunately, disruption in 
social communication development, especially joint attention, is an inherent charac-
teristic of autism. Mirroring provides the adult with an approach to eliciting this 
joint attention for the child with autism and provides a foundation from which the 
child can connect with the adult and more effectively learn language from ongoing 
adult-child interactions.  

    Theoretical Basis for Supporting EMT Strategies 

 A social pragmatic interactionist perspective emphasizes the role of the transaction 
between a child and  linguistically   knowledgeable adult (Bruner,  1975 ) and serves as 
the guiding principle behind the EMT strategies that support children’s language 
development (i.e., language responsiveness, expansions). The responsiveness of the 
adult to the child’s communication attempts provides a foundation as the adult reads 
the child’s communicative intentions and then provides language that maps the 
topic of the child’s interest and focus. One of the overriding principles of this theo-
retical approach is that adults respond to all of the children’s communication 
attempts as if they were purposeful and they adjust their linguistic input based on 
the child’s current level of language understanding. Parents are often best suited to 
be a responsive language partner because they tend to understand their children’s 
communicative intent more accurately than other adults (teachers and therapists). 
They also have the experience and ongoing context to more readily understand their 
children’s communicative attempts, especially those utterances that are not clearly 
articulated; this relationship can make it easier for the parent to respond to their 
child with meaningful expansions.  

    Theoretical Basis for Teaching 

 Milieu  Teaching   procedures, used to prompt elaborated or new language forms, are 
derived from a behavioral model of language learning theories. These prompting 
episodes follow an ABC pattern (antecedent-behavior-consequence). The adult pro-
vides a prompt, which serves as an antecedent or discriminative stimulus for the 
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child’s language behavior. The adult then reinforces the child’s communicative 
behavior by attending to the behavior in the form of providing attention, requested 
objects and contingent language responses. After these prompting episodes, chil-
dren are to use these new/elaborated language forms because they have been contin-
gently reinforced. The adult continues to shape the child’s communicative behavior 
into more and more complex and independent use of language by providing prompts 
in a hierarchical, systematic manner (model, mand-model, time delay). In addition 
to the acquisition of language skills that the adult has facilitated through these 
prompting procedures, language learning in this behavioral paradigm also empha-
sizes the two other critical phases of learning: the generalization and maintenance 
of these newly learned forms. The Milieu Teaching component of EMT utilizes the 
core principles for promoting generalization that were outlined by Stokes and Baer 
( 1977 ) including teaching multiple exemplars across various settings.   

    Review of Empirical Support for EMT 

 Currently, there are 12 published research studies investigating the effects of 
EMT. However, two of those studies are not discussed in detail in this chapter; one 
recent study was conducted and published in Spanish (Calleja, Rodríguez, & Luque, 
 2014 ) and the other study reported that the intervention was based on EMT but did 
not use the full array of EMT strategies (Roberts et al.,  2014 ). The remaining ten 
studies are summarized in Table  7.1  and described more fully in this section. The 
fi rst two research papers published on EMT investigated its effects with parents 
(Hemmeter & Kaiser,  1994 ) and therapists (Kaiser & Hester,  1994 ). The next sev-
eral studies were conducted in the context of investigating the effects of therapists 
compared to parents implementing EMT (Hancock & Kaiser,  2002 ; Kaiser et al., 
 2000 ; Kaiser & Roberts,  2013 ). Other studies of EMT varied the targeted population 
(parents and children in multiple risk families instead of children with an identifi ed 
diagnosis and signifi cant language delay; Peterson et al.,  2005 ) or the communi-
cation mode used (augmentative and alternative communication device instead of 
verbal communication; Olive et al.,  2007 ). The last category of published EMT 
studies includes those that blend EMT with an additional intervention or approach 
to address issues that EMT alone has not previously addressed (Hancock et al., 
 2002 ; Kasari et al.,  2014 ; Wright et al.,  2013 ). The fi rst published blended EMT 
approach was conducted by Hancock and her colleagues ( 2002 ) and investigated the 
effects of parents implementing EMT in addition to a behavioral intervention target-
ing the language and behavior of their preschool children. The latest generation of 
published blended EMT studies investigated the effects of EMT when blended with 
another evidenced based intervention (JASPER; Joint Attention, Symbolic Play, and 
Emotional Regulation; Kasari, Freeman, & Paparella,  2006 ). This blended inter-
vention was implemented to teach alternative forms of communication in addition 
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to verbal communication (signs, speech generating device) with child participants 
who had not been included in previous research of EMT (toddlers with Down syn-
drome; school aged children with autism who were minimally verbal) (Kasari et al., 
 2014 ; Wright et al.,  2013 ). 

 First, a series of studies was conducted with parents implementing Milieu 
Teaching procedures versus Responsive Interaction  strategies  . Thirty-six preschool 
aged children with developmental disabilities and their parents were randomly 
assigned to either the Responsive Interaction condition ( N  = 18) or Milieu Teaching 
( N  = 18). Almost all of the parents reached criterion levels for their assigned inter-
vention at the end of 24 sessions. The data revealed that Responsive Interaction 
strategies were as effective as Milieu Teaching procedures on the language develop-
ment of children (Kaiser et al.,  1990 ). Analyzing the data by child characteristics 
revealed that children with a  Mean Length of Utterance (MLU)   of 1.8 or less showed 
more signifi cant gains when Milieu Teaching was implemented and children with 
an  MLU   of 3.0 or greater showed more signifi cant gains when Responsive Interaction 
strategies were implemented (Kaiser et al.,  1990 ; Kaiser, Lambert, Hancock, & 
Hester,  1998 ). Given the strong effects of both interventions on children’s language 
development (Responsive Interaction—connecting with the child and supporting 
language development; Milieu Teaching—direct teaching and prompting proce-
dures) we blended these two intervention approaches and Enhanced Milieu Teaching 
was born. 

    Seminal Parent-Implemented EMT Study 

 The fi rst published EMT study examined the effects of training four parents to use 
EMT with their preschool aged children who had developmental and language 
delays (Hemmeter & Kaiser,  1994 ). Parents (3 mothers, 1 father) implemented four 
EMT strategies (environmental arrangement, responsive language feedback, model-
ing child language targets, incidental prompting strategies) in sessions conducted 
twice per week for approximately 4 months at a university based clinic setting. A 
multiple  probe design   across two families, replicated across two additional families 
was used to evaluate the parents’ implementation of the strategies on their children’s 
communication skills. Although there was some variability in parents’ use of the 
four EMT strategies, all parents reached criterion at the end of intervention and 
generalized their use of these strategies with their children to home settings. Parent 
implementation of EMT resulted in positive language outcomes for the children; 
specifi cally, after intervention all children showed increases in frequency of total 
and spontaneous target use. Increases in children’s MLU in pre/post language sam-
ples were not greater than what would be predicted on their MLU at the beginning 
of the study. This fi rst study of EMT did not assess maintenance of parent imple-
mentation over time (Hemmeter & Kaiser,  1994 ).  
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    Seminal Therapist-Implemented EMT Study 

 The  goal of   the fi rst published study of therapist-implemented EMT was to replicate 
the effects of the parent study in the classroom. The three therapists were female 
graduate students who were trained in EMT procedures before implementing the 
intervention with six preschool children who had signifi cant language delays. EMT 
was implemented in 20-min play sessions in the children’s classrooms 4 days a 
week with all children receiving at least 35 sessions of intervention. At the end of 
intervention, 5 of the 6 children doubled their use of targets from levels observed in 
baseline and increased their spontaneous utterances from pre to post intervention. 
Generalization of child language was assessed across conversational partners 
(teachers, parents and peers) and some generalization of language target use with 
these untrained partners occurred for all children.   

    Therapist and Parent-Implemented EMT 

 A number of studies conducted over a 15-year period by Kaiser and Hancock and 
their colleagues investigated the effects of EMT when implemented by parents or by 
therapists (Hancock & Kaiser,  2002 ; Kaiser & Hancock,  2000 ; Kaiser et al.,  2000 ; 
Kaiser, Hancock, et al.,  1998 ; Kaiser, Lambert, et al.,  1998 ; Kaiser & Roberts, 
 2013 ). In one of the fi rst group  parent   versus therapist comparison studies that was 
unpublished, Kaiser and Hancock ( 2000 ) randomly assigned 73  preschool   aged 
children with signifi cant cognitive and language delays to one of three intervention 
conditions: (a) parent-implemented Responsive Interaction (N = 18), (b) parent-
implemented EMT (N = 19), or (c) therapist-implemented EMT (N = 18). Parents in 
the three groups did not differ signifi cantly in age, education or family resources. 
All three approaches resulted in positive effects on children’s language develop-
ment assessed 6 months post-intervention (MLU, expressive language on the 
Sequenced Inventory of Communication Development, receptive vocabulary on the 
Peabody Picture Vocabulary Test). Children in either of the parent-implemented 
intervention groups (RI, EMT) performed better on expressive language measures 
6 months post-intervention than the children in the therapist-implemented EMT 
group (Kaiser & Hancock,  2000 ). The published studies investigating parent versus 
therapist implemented EMT include (a) a multiple baseline study of therapist-
implemented EMT with children with autism (Hancock & Kaiser,  2002 ), (b)  a    mul-
tiple   baseline study of parent-implemented EMT with children with autism (Kaiser 
et al.,  2000 ) and (c) a group comparison study of parent + therapist implemented 
EMT versus therapists only implemented EMT (Kaiser & Roberts,  2013 ). Data for 
both the single subject therapist-implemented study (Hancock & Kaiser,  2002 ) and 
parent-implemented study (Kaiser et al.,  2000 ) described in this section below were 
selected from the longitudinal study described in this paragraph and the two single 
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subject studies included those children with an autism diagnosis who were ran-
domly assigned to one of those conditions and who had completed follow-up data; 
number of baseline sessions were pre-determined (5–7 sessions). 

    Therapist-Implemented EMT 

 A modifi ed single subject design across four children with autism assessed the 
effects of EMT when implemented by trained therapists in 24 clinic based interven-
tion sessions (Hancock & Kaiser,  2002 ).  Observational time series   data indicated 
that all four children showed positive changes for specifi c target language use 
(prompted and unprompted) at the end of intervention and these gains were main-
tained at the 6-month follow up observations. There were also increases in chil-
dren’s observed language complexity and diversity. Not surprisingly, the younger 
children whose language development was less delayed relative to their chronologi-
cal age at the beginning of the study showed the greatest language gains at the end 
of the study. One of the most interesting fi ndings in this study was that at the end of 
the intervention, 3 of the 4 children generalized these positive language gains to 
interactions at home with their mothers who had not been trained in EMT. These 
generalization gains with untrained parents did not maintain at the 6-month follow-
up however. One of the  limitations   of this study was that participating children had 
to meet minimum criteria to qualify for the study (ability to imitate and at least ten 
productive words) so it was unclear if EMT would be effective with children who 
are functioning outside these criteria, for example, children who are not yet verbal.  

    Parent-Implemented EMT 

 This study examined the effects of parent-implemented EMT on the language devel-
opment of preschool children with an autism diagnosis (Kaiser et al.,  2000 ). The 
study used a modifi ed single subject design across six parent-child dyads to assess 
parents’ acquisition and maintenance of EMT strategies and their generalization of 
these strategies to a home setting. Parents learned and practiced the EMT strategies 
across 24 intervention sessions conducted in a university clinic. Five of the six par-
ents implemented all of the EMT strategies to criteria by the end of intervention and 
generalized the use of these strategies to interactions at home with their child. 
Parents maintained their use of EMT at the 6-month follow-up in both the  clinic and 
home settings  , sometimes at levels higher than what had been observed for parents 
at the end of intervention. Parent-implemented EMT resulted in increases of spon-
taneous use of communication targets for all study children and for  language com-
plexity and word diversity   for most of the children. All children showed positive 
changes from baseline to follow-up on standardized assessments of their language 
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development with an average increase of 10 months on receptive language skills 
and an average increase of 9 months on expressive language skills on the Sequenced 
Inventory of Communication Development. The most signifi cant language gain for 
the study children was 18 months from baseline to follow-up on  expressive vocabu-
lary skills   as assessed by the Early One Word Picture Vocabulary Test (Kaiser et al., 
 2000 ). These observed and assessed language gains were consistent with those 
found when therapists implemented EMT with children with autism. Unlike the 
therapist-implemented EMT, parents were not implementing EMT at criteria until 
at least half way through the intervention so one of the limitations of including par-
ents in intervention efforts is that it may take them longer to implement the interven-
tion with fi delity (Hancock & Kaiser,  2002 ).  

    Parent Plus Therapist Compared to Therapist-Only EMT 

 Children  in   therapist-implemented EMT showed more rapid growth in language 
targets, MLU and vocabulary diversity during intervention sessions than children in 
the parent-implemented EMT study, but children in the parent-implemented EMT 
study continued to show increases in language development 6 months post interven-
tion and better generalization to home settings (Hancock & Kaiser,  2012 ). The next 
generation of EMT studies investigated a parent + therapist-implemented EMT 
intervention developed to maximize the rapid target and language development sup-
port that therapists provide with the long term and generalized language effects that 
parent-implemented EMT supports. Kaiser and Roberts ( 2013 ) compared the effects 
of EMT when implemented by therapists and parents versus only therapists on the 
language skills of preschool children with language delays and intellectual disabili-
ties. Seventy-seven children were randomly assigned to EMT intervention that 
included 36 intervention sessions provided by therapists and parents or by two ther-
apists. In both groups, 24 of the training sessions were conducted in a university 
clinic setting and the remaining 12 sessions were conducted at the children’s homes. 
A  randomized group design   was used to evaluate the effects of EMT on children’s 
language development (both observed and assessed) at four time points (pre-inter-
vention, at the end of intervention, 6 and 12 months post-intervention). There were 
no differences between the two intervention groups on children’s language develop-
ment at the end of intervention and no differences between groups on standardized 
language assessment results at any time period, but at the 6-month follow-up chil-
dren in the parent + therapist group had longer and more complex utterances and 
used more targeted language forms in the trained activity at home than children in 
the therapist only group. As is true of the other parent-implemented EMT studies 
discussed in this section (Hemmeter & Kaiser,  1994 : Kaiser et al.,  2000 , Kaiser & 
Hancock,  2000 ), parents in this study were highly-educated, middle class parents 
who had enough fi nancial and time resources to participate in an intensive interven-
tion which in this particular study included driving their child to clinic sessions 
 every   week for 6+ months (Kaiser & Roberts,  2013 ). This study provides results for 
EMT when implemented by a very homogenous parent group (predominantly 
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middle class, Euro-American) and these results cannot be generalized to parents in 
other cultural or socio-economic groups.   

    EMT Variations 

 The next two published studies not only extended EMT to parent interventionists 
who varied from the sample found in the earlier studies (middle-class, Euro-
American) but also to communication modes that were very different from the ver-
bal mode investigated in all of the previous published EMT studies. Peterson et al. 
( 2005 ) investigated the effects of EMT when implemented by low-income, minority 
status parents. Olive and her colleagues ( 2007 ) investigated the effects of EMT on 
the use of a voice output communication aid (VOCA). Both of these studies inves-
tigated variations of EMT that had not been previously researched. 

    EMT with High-Risk Families 

  A multiple baseline design across three preschool children and their mothers expe-
riencing multiple risk factors (i.e., minority status, drug-use, single parent, low 
SES) was used to assess the effects  of   parent-implemented EMT on the verbal 
language development of their children (Peterson et al.,  2005 ). Parents received 
EMT training in their apartment once a week for between 21 and 25 sessions. The 
project also provided a play material (book, puzzle or toy) to the family each week 
for their permanent use. Two of the three families participated in 3- and 6-month 
follow-up sessions; the remaining family moved with no forwarding information 
before these follow-up sessions could be conducted. Results indicated that parents 
experiencing multiple risks could learn and implement EMT strategies and both 
parents who completed follow-up sessions maintained the use of these strategies at 
3-months post-intervention; only one of the parents continued to maintain her use 
of these strategies at the 6-month follow-up. Children increased their use of verbal 
comments when parents were taught Responsive Interaction strategies and 
increased their correct verbal responding when parents were taught to use Milieu 
Teaching prompting strategies. Additionally, all children increased the length of 
their sentences and their language scores on the Sequenced Inventory of 
Communication Development from pre to post-intervention. While parents in this 
study were able to learn and somewhat maintain their implementation of EMT over 
time, the project interventionists needed to provide additional scaffolding beyond 
EMT training during the study to support parents regarding issues of domestic 
abuse, housing disruptions, mental health problems, and fi nancial assistance 
(Peterson et al.,  2005 ). While the positive effects of this study are promising, clini-
cians and projects providing EMT training to families with multiple risk factors 
may need to also have the resources to provide comprehensive and possibly inten-
sive social work services as well.   
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    EMT Using a VOCA 

 Olive et al. ( 2007 ) used a multiple probe design across participants to investigate the 
effects of teacher-implemented EMT when combined with a Voice Output 
Communication Aid ( VOCA  )    on the communication skills of three children with 
autism. The study children received an EMT play-based intervention delivered by 
their teacher or teacher assistant in their classroom for 5 min a day for no more than 
19 sessions. None of the children used the VOCA during baseline sessions but all 
three children learned to request using the VOCA during the EMT intervention. The 
children showed increases in their frequency of independent (not prompted) ges-
tures, vocalizations and VOCA use during intervention, although only one of the 
child participants actually was observed vocalizing during the intervention portion 
of the study. While this research holds promise of using  E  MT procedures with chil-
dren with autism who need communication modes other than verbal communica-
tion, it is important to note that the teachers in this study were graduate students 
who were comprehensively trained in both communication interventions in general 
and EMT specifi cally. Additionally, while this intervention study was very time 
effi cient (less than month), no data were collected on the maintenance or generaliza-
tion of these effects (Olive et al.,  2007 ).   

    Blended EMT Interventions 

 Three published studies to date have blended EMT with another intervention or 
approach to provide support to children who have not traditionally benefi ted from 
the implementation of EMT alone (Hancock et al.,  2002 ; Kasari et al.,  2014 ; Wright 
et al.,  2013 ). The fi rst study that utilized a blended approach investigated the effects 
of teaching parents from low-income families to implement EMT with a positive 
behavioral intervention on their children’s language skills and observed/rated 
behavior issues (Hancock et al.,  2002 ). While the children in this study did not have 
signifi cant language delays as had been the case in all of the previous EMT studies, 
they did have signifi cant behavior issues that might have made it diffi cult for them 
to interact in ways with their parents that would have supported positive language 
gains. The other two blended EMT studies investigated the effects of combining 
EMT with JASPER (Kasari et al.,  2014 ; Wright et al.,  2013 ). JASPER (Joint 
Attention Symbolic Play Engagement and Regulation; Kasari, Gulsrud, Wong, 
Kwon, & Locke,  2010 ) “is a naturalistic behavioral intervention focused on the 
development of prelinguistic gestures (joint attention, requesting) and play skills 
within the context of play-based interactions as a means to increase joint engage-
ment between an adult and child with ASD” (Kasari et al.,  2010 , p. 636). Wright 
and her colleagues used this blended EMT + JASPER intervention with toddlers 
who have Down syndrome; since JASPER had been developed for and previously 
implemented only with children with autism this was a novel sample for JASPER 
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implementation. The most recently published EMT study blended with another 
intervention (JASPER) was novel in its participation selection (children with ASD 
who were minimally verbal and had “failed” in previous language interventions) 
and its adapted approach to revising the intervention when children did not respond 
effectively to the fi rst phase of the intervention (Kasari et al.,  2010 ). 

    Blended EMT and Behavior Intervention 

  Hancock et al. ( 2002 ) used an AB single-subject design replicated across fi ve 
participants to evaluate the effects of an EMT and  behavior intervention   that 
taught parents to support their preschool children’s communication skills and 
manage their behavior. Parents from low SES backgrounds completed 30 indi-
vidual sessions at their child’s preschool. They were taught to be responsive to 
their child’s communication and to provide contingent consequences for their 
child’s behavior. Generalization to interactions at home and maintenance of 
intervention effects every month for 6 months were assessed. Results indicated 
that parents were able to learn the intervention strategies (EMT + behavioral), 
generalize these strategies to interactions with their child at home, and maintain 
these positive changes 6 months after the intervention ended. Study children 
showed positive changes in language development and behavior during the inter-
vention, but maintenance and generalization of these effects were more variable. 
For example, on standardized measures of behavior (Child Behavior 
Checklist/4–18), all fi ve children were rated by their parents as having lower 
externalizing and internalizing score from pre-intervention to 6-months post 
intervention and 4 of those 5 children moved from clinical/subclinical levels of 
behaviors before the intervention to within normal limits 6 months after the 
intervention ended. Children’s observed non-compliance and negative behavior 
decreased from an average of 3.7 occurrences per session in baseline to an aver-
age of 1.8 during the last fi ve intervention sessions; this decreased rate of nega-
tive behavior maintained with an average rate of less than 1 episode per session 
during the follow-up observations. The results of both observed and tested lan-
guage skills was much more variable. For example, all children showed increases 
in their average MLU from baseline (2.25) to the end of intervention (3.00), but 
at the end of the 6-month follow-up the average MLU was 3.04, approximately 
the same MLU observed at the end of intervention. Parents in this study showed 
more modest and less consistent changes during the intervention, more variable 
generalization to interactions at home and fewer changes maintained during the 
follow-up period then previous parent applications of EMT (Hemmeter & Kaiser, 
 1994 ; Kaiser et al.,  2000 ). There were some notable differences in this study 
from those previous parent-implemented EMT studies including that most of the 
parents in this study were single mothers who were low SES and very stressed by 
their everyday life. Additionally, all of the parents were African-American and 
all of the parent trainers were Euro-American (Hancock et al.,  2002 ). It is 
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diffi cult to determine from this initial blended EMT intervention study if these 
factors were more responsible for the variable implementation of EMT strategies 
by the study parents or if the EMT strategies were more diffi cult to learn and 
implement because the intervention was more complex with the addition of 
learning positive behavioral strategies as well .  

    Blended EMT and JASPER with Toddlers with Down Syndrome 

  Using a multiple baseline design across participants, Wright et al. ( 2013 ) investi-
gated the effects of blending EMT  with   JASPER to teach verbal language and man-
ual signs to young children  with Down syndrome  . Four  toddler  s (ages 23–29 months) 
completed 20 play-based EMT + JASPER intervention sessions with a therapist; 
each session lasted 20–30 min and occurred twice weekly. EMT strategies used by 
the therapist included: (a) following the child’s lead, (b) responding to child com-
munication with language rich talk, (c) mirroring and mapping, (d) expanding com-
munication attempts, (e) modeling target signs, and (f) time delay. JASPER 
strategies used by the therapist included: teaching new play actions and sequences 
by modeling and expanding children’s play. The therapist used these EMT + JASPER 
strategies to teach 32 signs paired with spoken words to each child. Generalization 
of child language to interactions with their parents at home was also assessed. All 
children demonstrated an increase in their rate of signing and the diversity of signs 
used spontaneously during intervention sessions (0–2 spontaneous different signs 
during baseline; 0–9 spontaneous different signs during intervention). Rate of spo-
ken words though varied across the study children with results showing a gradual 
increase across sessions but no clear functional relationship between the  blende  d 
intervention strategies and the children’s use of spoken words. All children general-
ized their use of signs when interacting with their parents at home. While this was 
the fi rst  published   study using EMT strategies to teach children signs (in addition to 
verbal language) and specifi cally targeting only children with Down syndrome 
(other studies have included children with Down syndrome but not targeted children 
with Down syndrome, see Kaiser & Roberts,  2013 ), this study was not able to pro-
vide information about the value of the JASPER component added to EMT in this 
blended intervention (Wright et al.,  2013 ).  

    Blended EMT and JASPER with School-Aged Children 
with Autism 

 Kasari et al. ( 2014 )   investigated the effects of EMT blended with JASPER on the 
spontaneous communicative utterances  of      minimally verbal school-aged children 
with autism. To be included in the study, children had to have less than 20 
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spontaneous different words observed during a language sample and at least 
2 years of previous language intervention as reported by the parent. The research-
ers utilized a SMART design that included two stages of treatment and randomly 
assigned 61 children ages 5–8 to 1 of 2 interventions. In the fi rst stage, children 
received EMT + JASPER twice a week for 3 months with half of the children 
receiving the intervention with a speech-generating device (SGD) and the other 
half receiving intervention without the SGD. At the end of this phase, children 
who were making progress (defi ned as 25 % or greater change on at least half of 
14 pre-selected communication variables) continued with their phase 1 interven-
tion for an additional 12 weeks. For slow responders, the second stage of the 
intervention was adapted for the next 12 weeks and children were randomly 
assigned to treatment with an increased number of sessions from two to now three 
a week or assigned to treatment adding a SGD to the intervention. Results of the 
study indicated that children in the initial SGD group showed more improvement 
in spontaneous communicative utterances, novel words and comments than the 
children in the initial condition without the SGD. Additionally, among the two 
interventions adapted in the second stage (increased sessions versus including 
SGD) for children who were in the initial no SGD condition and were slow 
responders, including a SGD lead to greater total socially communicative utter-
ances than increasing the number of sessions per week. The study found that 
beginning intervention with SGD combined with the blended EMT + JASPER was 
more effective for children’s spontaneous communication than beginning the 
blended EMT + JASPER intervention targeting spoken words only. The research-
ers concluded that the study children who were minimally verbal at the beginning 
of the study made rapid and signifi cant gains in spontaneous spoken language 
possibly because of the combination of strategies that included a focus on sup-
porting children’s joint attention and engagement in addition to the language 
strategies of systematic modeling and prompting    (Kasari et al.,  2014 ).   

    Implementing EMT 

 EMT is a naturalistic, child-directed intervention approach using a set of conversa-
tion-based strategies for supporting the language and communication skills of 
young children. While EMT has traditionally included both responsive interaction 
and milieu teaching strategies (Hemmeter & Kaiser,  1994 ) sometimes it has been 
described as having three components (environmental arrangement, responsive 
interaction, milieu teaching; Hancock & Kaiser,  2009 ) or four components (envi-
ronmental arrangement, responsive interaction, language modeling, milieu teach-
ing; Hancock & Kaiser,  2012 ). Most recently, as seen in Table  7.2 , the authors have 
used a framework to discuss EMT that includes three major components that are 
taught sequentially: (a) strategies that connect, (b) strategies that support, and (c) 
strategies that teach (Hancock et al.,  in progress ).
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      EMT Strategies That Connect 

  The EMT strategies that  connect   the adult with the child and the child with the adult 
(environmental arrangement to connect, following the child’s lead, and matched 
turns) are foundational to the effectiveness of all of the other EMT strategies (see 
Fig.  7.1 ). Language is learned in relationship and interactions with the important 
people in our lives—our family. This process of language learning is generally 
seamless and occurs naturally with very little thought given to this process unless 
there are issues with learning language. This process is often disrupted when chil-
dren have autism, which makes it diffi cult for them to learn language incidentally 
from people in their environment. These fi rst three strategies help the adult meet and 
connect with the child where he/she is. In joining with the child, the adult is more 

  Fig. 7.1    EMT triangle 
illustrating the emphasis of 
and relationship between 
EMT strategies       

   Table 7.2    Enhanced milieu teaching components   

 Current framework  Strategy  Traditional component 

 Connecting  Following child’s lead  RI 
 Environmental arrangement to connect  EA 
 Mirroring and mapping  RI 
 Matched turns  RI 

 Supporting  Language responsiveness  RI 
 Limit questions and instructions  RI 
 Expansions  RI and LM 

 Teaching  Modeling child’s target level  RI and LM 
 Environmental arrangement for requests  EA 
 Prompting strategies  MT 

    Codes : RI: Responsive Interaction; EA: Environmental Arrangement; LM: Language Modeling; 
MT: Matched-Turns  
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able to understand the child’s world and what he may be trying to communicate. 
The adult uses this understanding to translate the world of language for the child in 
ways that are functional and make sense to the child. Additionally, when adults use 
these strategies, the child experiences an acknowledgement of his communication 
attempts, which in turn reinforces him to attempt more communication acts with 
this adult. These strategies fi rst provide specifi c ways for the adult to connect to the 
child and in those moments, the child is then able to connect with the adult thus 
providing the foundation for the child to learn language.

       Environmental Arrangement to Connect 

 Before the adult-child interaction takes place, it is important to carefully consider 
the environment to optimize opportunities and make it easier for the child to connect 
with the adult. When we have a connected conversation with another adult we gen-
erally think about a conversation that is face to face, with fairly equal contributions 
by both partners and with no competing distractions that keep us from fully listen-
ing and attending to the conversational topic (no cell phones!). So how can we set 
the stage for that same type of connected conversation with a child, especially when 
that child is highly distractible? First, set up the space so there are as few distrac-
tions as possible. It is diffi cult to have a connected conversation with the television 
blaring in the background or when the child is engrossed in an activity on an I-pad. 
Limit the number of toys or materials so the child is not overwhelmed by visual 
distractions in the environment. Choose toys and activities (conversation topics) 
that the child enjoys and about which he is knowledgeable and skilled so he is more 
likely to be an equal conversational partner. Finally, arrange the environment to 
facilitate face-to-face interactions. This could be setting up carpet squares or a 
child-sized table in the corner of a room to help provide the child with a physical 
boundary for the interaction. There are also contained environments across the day 
(bathtub, car, highchair) that allow for naturally occurring face-to-face interactions. 
Many children enjoy bath time so this can be an effective moment for a connected 
conversation. Some of the best conversations I had with my children as they were 
growing up occurred while they were “contained” in our car going from one place 
to another. Considering how an environment can be set up or managed to facilitate 
a physical connection provides a canvas that is prepped for a conversational connec-
tion to take place.   

    Following the Child’s Lead 

  Following the  child’s lead   is a core strategy of EMT that distinguishes it from 
other “naturalistic” language intervention approaches. Adults frequently 
approach communicative interactions with children fully in charge of the topics 
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that are discussed and the part they want children to play in that interaction 
(answer my questions). When we follow the child’s lead, we fi rst carefully 
observe the child’s actions including what interests him (play and talk topics), 
how he is communicating (gestures, eye contact, vocalizations, words) and what 
he is attempting to communicate (request for attention, request for a tangible 
item, request for assistance, social bid, comment about a shared activity). The 
importance of this observation time cannot be overstated since adults tend to 
preemptively strike in interactions with children, anticipating what the child 
might need or want to say which then diminishes the child’s opportunities and 
capacity to communicate. When the adult actively observes the child’s behavior 
and asks with each behavior, “What is this child trying to communicate?” the 
adult is much better positioned to translate that behavior into communication 
that is more functional and better resonates with the child’s meaning. After care-
fully observing the child’s communicative behavior, the adult joins the child’s 
play or conversational topic, follows the child’s lead on that topic while focus-
ing on what the child is trying to communicate. While following the child’s lead 
and interacting with the child, we coach adults to use the “child’s voice” in 
interactions. For example, a child is playing with a puzzle and the adult tries to 
help him position the puzzle piece in the board correctly. Without looking at the 
adult, the child places one of his hands on the adult’s hands, which appears to 
be a blocking motion. The adult is asked by the EMT coach, “What do you think 
he is trying to communicate?” The adult answers, “that he doesn’t want me to 
touch the puzzle piece; that he wants to do the puzzle himself.” We suggest to 
the adult that she respond to the child using this message in the child’s voice; 
what the child would say if he had the ability and skill to do so. The next time 
the child places his hand on the adult’s hands the adult says, “I want to do it 
myself.” For the fi rst time in the interaction, the child looks up at the adult and 
says, “myself!” As the interaction continues, when the adult picks up a puzzle 
piece or tries to help the child adjust the piece, the child looks at the adult and 
is able to use a verbal message, “myself” without using only the non-verbal 
message of pushing the adult’s hand away. The adult followed the child’s lead 
in this interaction (“I don’t want your help with this puzzle”), acknowledged the 
child’s message and provided him with functional language to communicate in 
future interactions (“myself”). Children have only so much energy (brain pro-
cessing power) each day to focus, learn and process the world. When adults ask 
children to join their topics and to follow their lead, children have to use all of 
their available processing power to understand the adult’s topic and what part 
the adult wants the child to play in the conversation. There is little available 
cognitive energy left to integrate the language the child is hearing in the envi-
ronment and make it his own. When the child leads the play and the conversa-
tions, it allows him to initiate and practice play and talk topics, establishes him 
as competent conversational partner and frees him to integrate the communica-
tion skills the adult is providing him .  
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    Matched Turns 

  Most  adults   believe that it is important to provide a language rich environment when 
children are learning to talk but often this results in inundating the child with an 
endless stream of language modeling. This is even more probable when children are 
not talking and adults begin to fi ll in the gap taking their turn and the child’s turn. 
This can result in the child tuning out the adult because there is too much language 
for the child to process. Think about the analogy of learning another language. 
When you are fi rst learning to understand and speak another language, it is very 
helpful if the teacher says one short sentence and then pauses to provide you with 
an opportunity to process what has been said and then practice saying it. If the 
teacher recites a long story without taking a break, it would probably be very diffi -
cult for you to understand everything that is being said and it would be impossible 
to repeat the entire story word for word. This is often how it feels when adults are 
modeling lots and lots of language to a child who is an early language learner. It can 
be overwhelming to the child and result in the child tuning out the adult and the 
opportunity to learn language from that adult. When adults pace their language with 
the child’s language level and match children’s communicative turns, it allows the 
child time to process the adult’s language models and integrate this language so the 
child can then use parts of this in functional ways. 

 There are two ways for adults to match their conversational turns with children 
by: (a) mirroring and mapping and (b) equal verbal turn taking. When children are 
not talking, adults can use mirroring and mapping as a way to connect and match 
their communicative turns. When children are verbalizing then adults can pace their 
verbal turns so they are matched to the child’s turns. Every time the child commu-
nicates (verbally or non-verbally), the adult matches that child turn by verbally 
responding. If the adult does not verbally respond to a child communicative utter-
ance, that is considered an unmatched turn. If the adult says more than one thing 
after a child communicative turn, then each utterance is counted as a turn not 
matched with the child. The goal for matched turns is that the adult’s utterances be 
matched 75 % with the child’s communicative attempts. 

 The EMT strategy mirroring and mapping involves the adult specifi cally imitat-
ing the actions the child is completing while providing verbal descriptions 
(mapping) of the child’s actions. When mapping, the adult verbalizes as if the child 
was talking for himself as discussed in the Following the Child’s Lead section 
above. If the child is racing cars on a track, the adult would mirror and map this play 
action by racing another car on the track next to the child’s car and saying, “I race 
my car.” It is important for the adult to imitate the child’s action as close in space 
and time proximity as possible. We as adults do not imitate children’s actions very 
often so what tends to happen when we imitate is the child seems a little surprised 
by the action and his attention is now turned to the adult. The power of this mirror-
ing strategy is it facilitates joint engagement/joint attention with the child when we 
imitate his actions. With joint engagement/attention comes fertile ground for chil-
dren’s language learning (Bruner,  1975 ) so after the adult mirrors the child’s action, 
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she provides a verbal description or maps language onto that action. Given that the 
child is often actively engaged with and attending to the adult at that moment, it is 
much more likely that he will be able to cognitively process this language and inte-
grate it into his language repertoire. Recently when we asked one of our parents 
learning EMT about how mirroring and mapping was working with her son she 
related that when she was mirroring his play actions and he would look up at her 
(joint attention) “I realize it’s like at that moment he has turned on his video recorder 
and I everything I say is being recorded in his memory!” This is a great analogy for 
the language learning mechanism triggered by mirroring a child’s actions and map-
ping that behavior. Since mirroring and mapping powerfully reinforces the child’s 
behavior by imitating the child’s actions explicitly, it is important for the adult to 
only mirror and map positive acceptable actions. The adult would not mirror and 
map destructive actions (throwing large objects), aggressive or self-harming behav-
iors. Mirroring and mapping is a very effective strategy to use when a child is not 
yet verbal or is not talking very much during an activity. 

 When the child is actively communicating during an activity, it’s very impor-
tant for the adult to pace her verbal responses so they are equitable with the child’s 
communication attempts. This means the adult waits for the child to communi-
cate, responds with one utterance and then pauses to provide a window/opportu-
nity for the child to communicate again. It is important that the adult verbally 
respond every time the child communicates to reinforce these communication 
attempts. Communication can include words, sounds or gestures requesting atten-
tion, assistance or a tangible object. The adult tries to determine the child’s mes-
sage in each of these communicative attempts and then responds using the words 
the child would use. Responding contingently to every child communication 
attempt reinforces that attempt and increases the likelihood that the child will 
continue to practice communication. We coach adults to envision this verbal turn-
taking strategy as a tennis match or game of catch. The child hits the ball to the 
adult (communicative attempt), the adult lobs the ball back to the child (one ver-
bal response) and waits for the child to return the ball. The ultimate goal is for the 
adult and child to keep the conversational ball going as long as possible; learning 
to take multiple turns provides the child with a framework of how conversational 
interactions work.    

    EMT Strategies That Support Language 

 When adults and children are connected in interactions, the EMT support strategies 
of language responsiveness and expansions become much more effective. Adults 
are connected to children in ways that help them translate the child’s communica-
tive meaning. When learning the EMT connecting strategies, the only coaching/
feedback adults are provided about the content of their language responses is to try 
their best to capture the child’s meaning and say what the child would say if he had 
the words. It is interesting that many adults provided with that feedback and who 

T.B. Hancock et al.



207

connect with the child seem to naturally revise their language so it is language rich 
and it expands the child’s communication attempts. When adults use the EMT con-
necting strategies, children often increase the frequency of their communicative 
utterances. When adults begin implementing language responsiveness strategies 
and using expansions, children’s language learning is supported and often their lan-
guage becomes more complex, both in sentence length (MLU) and diversity (num-
ber of vocabulary). 

    Language Responsiveness 

   Language responsiveness   is providing “rich” vocabulary when interacting with chil-
dren. It is important when being language responsive with children that we are 
somewhat restrained and our responses are within the boundaries of matched turns 
so we don’t barrage children with so much language that they opt out of the interac-
tion and are no longer equitable conversational partners. When we defi ne language 
responsiveness, we often describe all of the elements that are  not  considered to be 
language responsiveness: (a) yes/no questions, (b) test questions, (c) praise state-
ments, (d) instructions, and (e) “fi llers.” There are times when it is important to 
receive information quickly from children using a yes/no question format (“Do you 
need to go to the bathroom?”), but we tend to overuse these questions as a prompt 
to get children to take their turn in the conversation. Children’s only response to this 
question format is a one word “yes” or “no” which depresses their language com-
plexity (diversity, MLU). The same issues are true when adults use “test” questions 
in their interactions with children. A test question is one in which the adult knows 
the answer to the question but is quizzing the child’s knowledge. Unlike open-ended 
questions, test questions generally elicit a one-word answer (“blue,” “three,” 
“square”). Not only do the use of test questions tend to break the connection between 
the adult and child (Let me just give you a pop quiz while we are having fun play-
ing) and imbalance the conversational partnership between the adult and child (the 
adult is now taking the lead in the topic and the role the child will play in the interac-
tion), but once again it potentially depresses the complexity of the child’s response. 
Yes/no and test format questions can be very seductive for adults to use especially 
when the child is not an active partner in the interaction. It cues the child to take a 
turn in the interaction, which can be very reinforcing to the adult and makes it seem 
that there is a conversation taking place between the child and adult but the truth is 
this approach results in a very one-sided interaction and does not provide the child 
with an opportunity to be an equal conversational partner. The adult response that 
usually follows a correct answer to a test question is praise—“good answer,” “great 
job,” “yeah,” “way to go.” The problem is if the goal is to have multiple turn conver-
sations with children, praise statements tend to end the conversation abruptly. What 
can the child say in response to being praised by the adult? There are times that 
adults need to provide instructions to children (“Get off the top of the refrigera-
tor!”), but adults can overuse instructions in play interactions when children’s 
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behavior is not problematic. These instructions can seem innocuous on the surface 
(“Throw the ball to me.” “Put your train on the track.” “Give the baby a bottle.”), but 
they avert the child’s attention from learning and processing language to under-
standing what action the adult is asking the child to complete. Instructions also 
position the adult in the lead during these interactions and the child loses the oppor-
tunity to initiate conversations with the adult. Lastly, adults are not being language 
responsive when they use “fi ller” words or phrases. Responses like “uh-huh,” 
“okay,” “yeah,” “hmm,” and “oh” allow adults to take a conversational turn but they 
are often not carefully listening or present in the interaction when they are using 
these “fi llers.” What is left when adults limit questions, instructions, praise state-
ments and fi llers is descriptive talk, which provides children with rich language 
models. We ask that adults respond with descriptive talk to at least 80 % of the com-
munication children attempt.   

    Expansions 

  Expansions   are the most effective and powerful EMT language strategy adults can 
use to support children’s language complexity (diversity of vocabulary, MLU). 
When adults expand, they simply add more words to a child’s utterance or correct 
the child’s utterance. The most basic kind of expansion is to add a word or words to 
what the child said. For example, if the child said “car” while pointing to a car on a 
shelf the adult could expand this with “want car,” “my car,” “I want the car,” “please 
give me the car.” Adding one or two words to the child’s utterances can facilitate a 
child from using one word to communicate to using two or three word sentences. 
Expansions are a very effective support strategy for early language learners (MLU 
of 1.00–3.00) and are less effective as a language-learning tool when children are 
communicating in more complex sentences. Additionally, depending on the diver-
sity of the words the adult is adding to expand the child’s utterance, expansions can 
facilitate vocabulary development. Expansions in EMT can also correct the articula-
tion of a child’s response (correcting “ghetti” to “spaghetti”) or the grammar (cor-
recting “I runned” to “I ran”). Expansions are a powerful language learning strategy 
because they connect the child’s communication (what he is trying to communicate, 
what is important to him) and bridge this to new words and thoughts. The child does 
not need to use as much cognitive processing to integrate these words and more 
complex sentences because they are attached to his own words. Repeating what the 
child said and adding more information to that utterance, not only reinforces the 
child’s communication attempts because he hears his own words repeated by the 
adult, but it also provides a model of more complex language which helps move the 
child to the next language level. Expansions are a very effective support strategy for 
early language learners (MLU of 1.00–3.00) and are less effective as a language-
learning tool when children are communicating in more complex sentences. The 
criterion level we have set for expansions is that the adult expands at least half of the 
child’s communication attempts.   
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    EMT Strategies That Teach Language 

 The last set of EMT strategies that adults learn are those that directly teach the child 
new language forms. The three components of these EMT teaching strategies are: 
(a) language modeling, (b) environmental arrangement to set up requesting, and (c) 
prompting strategies. For maximum effectiveness, it is very important that these 
strategies are implemented in the context of also using the EMT connecting and 
support strategies discussed previously. If these teaching strategies are implemented 
when the child is not connected to the adult, the child will have a diffi cult time inte-
grating any information from the language models that the adult is providing, will 
most likely not make overt request communication acts toward the adult when the 
environment is arranged, and may not respond to the prompts the adult provides for 
more elaborated language. 

    Language Modeling 

  Language modeling   provides children with salient, specifi c models of targeted lan-
guage forms in interactions with adults. These language models are slightly ahead 
of the child’s current language production. For example, if the child is an early one-
word communicator, then the adult would model language using one or two words. 
If the child consistently puts two words together then the adult would model lan-
guage using 3–4 words. Depending on the child’s expressive language skills, lan-
guage modeling can include semantic targets (vocabulary, word knowledge), 
syntactic targets (combining words into sentences) or pragmatic targets (social use 
of language). For early language learners (MLU = 1.00–2.00) and some children 
with autism, we ask adults to use “I” when modeling language as if they are speak-
ing in the child’s voice to offset their frequent issues with pronoun reversal. For 
example, when the adult is mirroring and mapping the child’s action while playing 
with playdoh, the adult can model “I make a playdoh snake!” When the child makes 
a nonverbal request to the adult by trying to take the train the adult is holding, she 
can model “I want your train mama!” The criteria for language modeling is that at 
least half of what the adult says in interactions with the child should be at the child’s 
targeted language level.  

    Environmental Arrangement for Requests 

  The environmental arrangement that was discussed earlier in this chapter involved 
arranging the environment to promote connection between adults and children. 
Adults can also arrange the environment to promote child requesting. Child 
requests present the adult with opportunities to scaffold that communication into 
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more elaborated forms because the child’s motivation for communicating is 
potentially the highest when he wants something from the adult (attention, tangi-
ble, assistance). When adults set up the environment for requests they are making 
themselves an important component in the interaction with the child, which makes 
it easier for the child to connect with the adult when communicating. Environmental 
arrangement can increase the child’s engagement with his environment, including 
the adult, which then can provide more opportunities for the adult to communicate 
with the child, elicit communicative responses from the child, to model appropri-
ate language forms and to respond contingently to verbal and nonverbal commu-
nication attempts. 

  Environmental arrangement   includes selecting, arranging or managing toys and 
materials in ways that set up opportunities for the child to request that the adult be 
included in the interaction by providing attention, a tangible object or assistance. 
Adults can provide children with an opportunity to initiate a request by selecting 
toys or materials that require assistance to open the packaging (top off the playdoh 
can), help with the toy (blowing bubbles) or help putting the toy together so they 
can play with it (connecting train tracks). Additionally, the adult can select toys 
that are more fun with a partner or require a partner participate (throwing and 
catching a ball, board or card games). Adults can use environmental arrangement 
when arranging materials by having items where children can see the item but can’t 
reach it (on a counter, shelf) and need the adult’s assistance. The adult can also 
store materials in clear bins with locking tops or Ziploc bags that require adult help 
to open. Lastly, the adult can manage toys or materials in ways that set up oppor-
tunities for possible child requests by not providing all of the items at once (one 
piece of candy, one crayon, one car) or only providing half of what a child needs to 
complete a favorite activity (potato head and no body parts, paper but no markers, 
shape sorter with no shapes). 

 The adult needs to be judicious with the use of these environmental arrange-
ment strategies to set up requesting opportunities since these are demands placed 
on the child to elicit more elaborated communication forms. Using too many of 
these strategies in a short period of time could be experienced by the child as road-
blocks and could disrupt the adult-child connection that is foundational to acceler-
ated language learning.   

    Prompting Strategies 

  The last EMT strategy is Milieu Teaching (the MT in EMT), which includes strate-
gies to prompt children to use more elaborated  or   new language forms. Milieu 
Teaching strategies have been discussed in detail in many previous publications (see 
for example, Hancock & Kaiser,  2009 ) so this chapter will briefl y summarize the 
most important considerations when implementing Milieu Teaching. To ensure this 
teaching strategy is consistent with the responsive nature of the intervention (the E 
in EMT), adults should only prompt in response to child-initiated requests (gestural 
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or verbal), which has been termed incidental teaching (Hancock & Kaiser,  2009 ). 
Incidental teaching allows the child to be in charge of the interaction by initiating a 
request to the adult and ensures that the child is motivated and interested before the 
adult prompts for more elaborated communication. 

 For Milieu Teaching to be the most effective, adults should have specifi c infor-
mation about the child’s projected target language level because those language 
(or communication) forms become the content of the prompt. If the child initiates 
a request that is at this target level, the adult responds to the child’s request with 
the assistance, object or attention needed and expands the child’s communication 
form. If the child’s request is below this targeted level, the adult can use a Milieu 
Teaching prompt to support the child in using a more elaborated form either at the 
targeted level or closer to the targeted level. These prompts are sequenced from a 
most-to-least hierarchical support (model, questions/mands to talk, time delay) so 
that children are progressing from imitating the adult (model) to independently 
initiating (time delay) targeted communication forms. The adult can provide the 
child with a model prompt to imitate (“say Mama look”). The adult can provide a 
question prompt (“do you want juice or milk?”) or a mand to talk prompt (“tell me 
what you want”) as a way to cue the child that more elaborated communication is 
important. Lastly, the adult can use a time delay prompt by actively waiting (eye 
contact with the child, holding the item the child requested) to signal that the adult 
expects the child can make a more linguistically complex request. The prompting 
sequence should be brief and always end with the child receiving the requested 
item/assistance and the adult providing targeted language modeling or expanding 
the child’s communication. In previous descriptions of Milieu Teaching, for the 
prompting sequence to be counted as correct implementation, the adult needed to 
provide a specifi c number of prompts when the child was not responding to the 
adult prompt with a targeted level form. To use Milieu Teaching strategies in a 
more responsive individualized manner, the adult can determine how many 
prompts to use based on the child’s ability and attention. Additionally, these 
prompting procedures need to be used very judiciously so as not to disrupt the 
adult-child connection or imbalance the equality of the interaction. To illustrate 
the relationship of the EMT strategies, we use a triangle that shows Following the 
Lead is foundational to the intervention and should be used frequently and that 
Milieu Teaching is used very infrequently and only when all of the other strategies 
are in place (see Fig.  7.1 ) .   

    Considerations When Implementing EMT 

 EMT is a complex intervention so even when parents and therapists are provided 
with specifi c  defi nitions   of EMT strategies and multiple implementation exam-
ples, it can be diffi cult to implement with fi delity. Most of the published (and 
unpublished) studies investigating EMT (see Review of Empirical Support for 
EMT section in this chapter) were conducted with English speaking children who 
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were between 2.5 and 5 years of age, had a base vocabulary of at least ten words 
and were verbally imitative. More recent studies are beginning to investigate the 
 clinical use   of EMT with children outside of this narrow range (children who are 
non-verbal, school aged, or Spanish speakers) but currently there is very little 
practical information about how to adapt EMT in these situations so if children do 
not meet these criteria it can be very challenging to implement EMT. Currently, 
the authors are developing and evaluating an EMT model that can be implemented 
statewide with parents and their children who have been diagnosed with autism. 
In the process of investigating the feasibility and effectiveness of a statewide EMT 
system, the authors have included in the project all parents and their children who 
were interested in participating with no consideration to entry criteria other than 
an autism diagnosis (Hancock et al.,  in progress ). This has broadened the types of 
children for whom EMT is being implemented and has provided opportunities for 
us to review and better understand the entry level skills that children may need 
before EMT can be successfully implemented including play, behavior and imita-
tion skills. 

 While EMT can be implemented across the routines in a child’s day (dressing, 
eating, bathing) it has been primarily used during adult-child play interactions. One 
of the unstated criteria for successful EMT implementation is that the child has the 
ability and desire to engage in  functional play skills  . It can be problematic to effec-
tively implement EMT strategies when (a) children do not engage in play because 
of age or skill level or (b) their stereotypical behavior limits their ability to play 
functionally with objects. Without this foundational skill of play, it is very diffi cult 
to have a platform from which to build joint attention/joint engagement, which is a 
critical element of the EMT intervention. If children do not have foundational play 
skills or stereotypical/challenging behavior limits their ability to play in a functional 
manner, adults may want to consider implementing a play intervention similar to the 
one described by Lang and his colleagues ( 2010 ) that not only taught children spe-
cifi c play skills but also simultaneously decreased children’s stereotypy and chal-
lenging behavior as a result of the play skills instruction. Additionally, toy play may 
not be the most developmentally appropriate framework for implementing EMT 
with older children. Given our current efforts of developing a statewide model deliv-
ery system to provide EMT services to children with autism who range in age from 
3 to 15 years, we are investigating the use of EMT outside of toy play for older 
children (7–15 years of age). EMT may be effective with this age range when imple-
mented in activities that include arts and crafts, board and card games, indoor/out-
door sports and other hobbies. One last consideration related to play interactions is 
that some adults may not be naturally skilled play partners, which may limit the 
effectiveness of EMT. When this is the case,    supporting adults to be more engaging 
in their play and providing them with ideas for a richer play repertoire may be nec-
essary. Creating play theme kits that adults can borrow (all of the materials in one 
box with multiple specifi c ideas for play activities), developing parent-to-parent 
play groups, or providing access to creative social media supports like Pinterest 
boards that are organized by toy/play schema possibilities may be important for 
adults to successfully implement EMT within a play framework.  
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    Future Research Directions for EMT 

 There is a solid body of research investigating EMT over the last 20 years that dem-
onstrates it is an effective language intervention when implemented by therapists 
and teachers (Hancock & Kaiser,  2002 ; Olive et al.,  2007 ) or parents (Hancock 
et al.,  2002 ; Hemmeter & Kaiser,  1994 ; Kaiser et al.,  2000 ; Kaiser & Roberts,  2013 ) 
with preschool children who have signifi cant language delays, children with diag-
noses like Down syndrome and autism (Kaiser & Roberts,  2013 ), as well as young 
children who are at high risk for developing language delays (Hancock et al.,  2002 ; 
Peterson et al.,  2005 ). Despite this strong evidence base, research on EMT has been 
generally limited to intervening with preschool aged children (2½–5 years of age) 
who are early language learners (imitative, at least ten spontaneous words) and have 
signifi cant language delays/disorders; intervention has been conducted following 
specifi c training procedures in English by therapists or parents over 20–36 sessions 
(Hancock & Kaiser,  2009 ; Hancock & Kaiser,  2012 ). To date, very little is known 
about the effects of EMT with children outside the preschool aged sample (younger 
than 2½ years; older than 5 years of age) who may have different entry language 
skills than previously researched (no verbal language or tested language within typi-
cal limits for children with autism). Very little research on EMT has included fami-
lies other than those who are Euro-American or has been delivered in a language 
other than English. Parent-implemented EMT has generally followed a prescribed 
protocol including 20–36 individualized training sessions in the clinic (Kaiser & 
Hancock,  2003 ; Kaiser, Hancock, et al.,  1998 ; Kaiser et al.,  2007 ) with very little 
known about the effects of implementing EMT in a more effi cient manner (fewer 
sessions, group parent sessions) using a variety of instructional methods (for exam-
ple, remote learning at home using technology). The limits of EMT have not been 
tested or reported.  

    Diverse Families 

 Except for one recent study with teachers implementing EMT in Spanish with 
their preschool students (Calleja et al.,  2014 ) there have been no published studies 
of EMT implemented in Spanish. A next logical step for EMT would be to test its 
use with Spanish speaking Hispanic families since they are the fastest growing 
minority population (U.S. Census Bureau,  2010 ) and  Hispanic   children are the 
largest culturally distinct ethnic group in the United States (Lopez & Velasco, 
 2011 ). While the number of Spanish-speaking Hispanic families with a child with 
autism spectrum disorder (ASD) is increasing (Coo et al.,  2008 ; Magaña, Parish, 
Rose, Timberlake, & Swaine,  2012 ); to date, there are no empirically validated 
language interventions for this population (Kingsdorf,  2014 ). Hispanic children 
with ASD and language defi cits raised in Spanish-speaking homes face a number 
of challenges not represented in samples used in previous research involving early 
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language interventions for ASD (Hancock & Kaiser,  2002 ; Kaiser et al.,  2000 ; 
Kingsdorf,  2014 ), including research published on EMT. Interventions and proce-
dures (like EMT) evaluated with non-Hispanic participants should not be assumed 
effective with this population (e.g., Lang et al.,  2011 ; Rispoli et al.,  2011 ). Given 
the paucity of language intervention research with this population and a call for 
increased efforts to validate interventions to meet the needs of families from 
diverse cultural, linguistic, and socioeconomic backgrounds (Machalicek, Lang, 
& Raulston,  2015 ), it is imperative that interventions like EMT be tested to deter-
mine if they are sensitive to the cultural and linguistic diversity of Hispanic chil-
dren with ASD (Rodriguez,  2009 ). The authors have recently submitted an 
application for a federal grant to investigate the effects of EMT with Spanish-
speaking Hispanic parents and their children who have been diagnosed with ASD 
as a fi rst step in understanding if EMT is effective, culturally sensitive and socially 
valid with this population.  

    More Effi cient Delivery Models 

  Parents of children with autism often experience signifi cantly higher levels of stress 
than parents of typically developing children and children with other developmental 
disabilities. These stressors include time pressures related to  intense   caregiving 
responsibilities and the time spent supporting their children in a variety of educa-
tional and therapeutic interventions (Karst & Van Hecke,  2012 ). In most published 
studies of EMT to date, the intervention was implemented by therapists and/or par-
ents across a number of sessions ranging from a low of 20 sessions to the highest 
number being 36 sessions (Hancock & Kaiser,  2009 ,  2012 ). Not surprisingly, the 
parents who participated in the most EMT sessions displayed the highest fi delity of 
implementation data, including their ability to maintain the strategies over time and 
generalize across settings (clinic to home) and across untrained routines (snack, 
book reading) (Kaiser & Roberts,  2013 ). A limitation noted in almost every pub-
lished parent implemented EMT study has been the signifi cant investment of time 
that parents make when they participate in the project. While parents report in social 
validity measures of EMT that the positive outcomes for their children far out-
weighed the time devoted to training and practice (Hancock & Kaiser,  2012 ), many 
parents are not in a position to attend training with their child twice a week for 
2–4 months. It is important given that EMT is considered a naturalistic language 
intervention, to investigate ways that EMT can contextually fi t a family’s needs and 
priorities through more effi cient applications of this intervention. 

 The fi rst step in developing EMT as a more effi cient intervention model may 
be to examine dosage dependent effects by varying the number of sessions parents 
complete and measuring parent and child outcomes by number of sessions (Fey, 
Yoder, Warren, & Bredin-Oja,  2013 ; Machalicek et al.,  2015 ). The authors have 
preliminary data on teaching parents EMT in six sessions (once a week for 
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6 weeks) that show promising results in terms of parents being at criteria on the 
EMT strategies they are learning by the sixth session (see Table  7.3 ; Hancock, 
Lang & Ledbetter-Cho,  in progress ). While these preliminary data are promising 
in terms of parents being able to implement EMT at criteria in relatively few ses-
sions, more research is needed on this brief approach to determine if parents can 
maintain their use of these strategies over time or if there are longer-term positive 
language effects for children.

   To develop EMT into a more effi cient and accessible language intervention, the 
next step may be to test different models of teaching parents EMT strategies includ-
ing group training (Kaiser, Hemmeter, Ostrosky, Alpert, & Hancock,  1995 ) and 
distance learning options (for example, online access with Skype or video feed-
back). While there is no research on training parents in EMT strategies in a group 
format and only limited research on training parents in any communication inter-
vention within a group setting, research on interventions like Pivotal Response 
Training show positive results not only in terms of parents learning the communica-
tion intervention strategies to fi delity within a group format, but also additional 
benefi ts like decreased parenting stress at the end of training (Minjarez, Mercier, 
Williams, & Hardan,  2012 ). Other formats for training parents of children with 
ASD, for example distance learning models, have been found to be effective in dis-
seminating evidenced based practices to parents (Wainer & Ingersoll,  2013 ) and 
hold promise for parents learning EMT concepts and strategies in more time and 
personnel effi cient ways. 

 It is important in the next generation of EMT research to test ways to adapt this 
intervention to include more non-traditional implementation methods that will 
allow families who have not previously been included in EMT research to access 
this intervention. These adaptations include but are not limited to making EMT 
available to culturally and linguistically diverse families (Spanish implementation 
with Hispanic families), families who live in rural locations (distance learning 
EMT) as well as families who may have limited time resources because of work or 
other family commitments (group training). While testing these un-traditional mod-
els of EMT, it will be important to determine under which contexts parents can 
implement EMT at suffi cient levels of fi delity to positively impact their children’s 
long-term language and communication development .     

   Table 7.3    Parent criteria at intervention 6 on EMT strategies in the responsive interaction parent 
training project                 

 Strategy  Criterion level (%)  Parent A  Parent B  Parent C 

 Matched turns  ≥75  Yes  Yes  Yes 
 Responsiveness  ≥80  Yes  Yes  Yes 
 Expansions  ≥50  Yes  No  Yes 
 Target talk  ≥50  Yes  Yes  No 
 Prompting  ≥80  Yes  Yes  Yes 
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 Training Parents to Implement Early 
Interventions for Children with Autism 
Spectrum Disorders                     

       Traci     Ruppert    ,     Wendy     Machalicek     ,     Sarah     G.     Hansen    ,     Tracy     Raulston    , 
and     Rebecca     Frantz   

          Introduction 

 Early Intervention (EI) for young children with disabilities such as autism spectrum 
disorder (ASD) is heavily infl uenced by ecological and family systems theories 
(Brofenbrenner,  1986 ; Bruder,  2000 ). At the crux of these theories are the empiri-
cally demonstrated bidirectional and transactional interactions within family units 
and their dynamic effects on children and their families (Sy, Gottfried, & Gottfried, 
 2013 ). Interventions addressing any part of the family unit (e.g. parent or child skill 
acquisition) may result in more positive child outcomes (Bailey, Raspa, & Fox, 
 2012 ; Guralnick,  2011 ) and/or improved parent and family outcomes (Dunst, Bruder, 
& Espe-Sherwindt,  2014 ; Espe-Sherwindt,  2008 ). Family-centered EI that includes 
parent education has been linked to improved child outcomes, more positive parent 
perceptions of child behavior, and greater perceptions of  parental self- effi cacy   
(Noyes-Grosser et al.,  2014 ; Strauss et al.,  2012 ). Moreover, federal legislation (i.e., 
PL 99-457; Individuals with Disabilities Education Act,  2004 ) supports family-cen-
tered practices in EI (e.g. active family participation in Individualized Family 
Service Plans ( IFSPs  )   ; Beckman & Bristol,  1991 ; Bruder,  2000 ). 

 Accordingly, EI for young children with or at risk for ASD includes family- 
centered capacity building and helpgiving practices in natural contexts such as fam-
ily homes (Bailey et al.,  2012 ; Friend, Summers, & Turnbull,  2009 ; Mahoney et al., 
 1999 ). Increasingly, research indicates that earlier, more intensive intervention for 
young children (infants and toddlers) with or at risk for ASD delivered by trained 
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and supervised therapists improves outcomes (Dawson et al.,  2012 ; Peters-Scheffer, 
Didden, Korzilius, & Sturmey,  2011 ; Wallace & Rogers,  2010 ). However, parents of 
children with ASD have a pivotal role in EI as care providers, interventionists, and 
early language and play partners (Kasari, Lawton, Shih et al.,  2014 ). In keeping 
 wit  h other EI services, early intensive  behavior intervention (EIBI) (McConachie & 
Diggle,  2006 ) and focused, targeted behavioral interventions (e.g. Nefdt, Koegel, 
Singer, & Gerber,  2010 ; Schertz, Odom, Baggett, & Sideris,  2013 ) for young chil-
dren with ASD oftentimes involves parents as interventionists or parent-mediated 
EI. 

 However, the appropriateness of expecting parents to be their  child’s teacher   in EI 
has been questioned (Mahoney et al.,  1999 ). Specifi c criticisms have included undue 
burden on parents (Rosenberg & Robinson,  1988 ) and tacit responsibility of the par-
ent for their child’s current state of developmental delays (Turnbull & Turnbull, 
 1990 ). Additionally, the outcomes of parent-mediated intervention may suffer from a 
parent’s lack of time to implement and manage the intervention, barriers to accessing 
resources and technical knowledge, and diffi culties adapting to the teacher role 
(Bagner & Graziano,  2012 ). Moreover, expecting parents to deliver large amounts of 
intervention could add signifi cant stress to a population already at risk for stress and 
depression (Hodge & Runswick-Cole,  2008 ). While parenting any young child is 
both stressful and rewarding, parenting a young child with ASD has been shown to 
be potentially more stressful than a child who is typically developing, or even a child 
with another disability or developmental delay (Benson,  2006 ; Davis & Carter, 
 2008 ). High levels of parent  stress   can interfere with treatment adherence, reduce the 
likelihood the parent uses new skills, and decrease positive child outcomes (Osborne, 
McHugh, Saunders, & Reed,  2008 ). Despite these cautions, an extensive and grow-
ing body of literature suggests mostly positive effects from training and supporting 
parents to implement interventions to address the core symptoms of their child’s 
ASD (Oono, Honey, & McConachie,  2013 ; Strauss, Mancini, the SPC Group, & 
Fava,  2013 ). 

  Myriad studies   indicate that EIBI can reduce core defi cits in ASD such as social 
communication and language delay, rigid and repetitive behaviors and interests, 
and common comorbidities such as challenging behavior (Howlin, Magiati, & 
Charman,  2009 ; Makrygianni & Reed,  2010 ; Matson & Konst,  2013 ; McConachie 
& Diggle,  2006 ). Importantly, more positive child outcomes are seen with inten-
sive (i.e. 20–40 h per week) services (Matson & Konst,  2013 ; Warren et al.,  2011 ). 
Trained and supported parents and other caregivers can help to meet this high dos-
age (i.e. hours of direct intervention) of EIBI by delivering intervention during 
everyday family routines. Parent training for the implementation of EIBI is also 
cost effective, allows intervention to take place in the natural setting and increases 
opportunities for intervention and generalization of learned skills (Diggle, 
McConachie, & Randle,  2002 ). 

 Parents are uniquely able to intervene within common routines (e.g. bedtime, 
meals) and in an array of natural settings (e.g. home, playground, grocery store) 
and are often highly motivated to learn new strategies for supporting their child’s 
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development as the gains directly impact them. Gains made with parent interven-
tionists in the natural environment can allow for easier generalization than skills 
taught exclusively in a clinic or school setting (Makrygianni & Reed,  2010 ; 
McConachie & Diggle,  2006 ). Moreover, parent’s routine involvement in inter-
vention planning and implementation can provide interventionists with important 
opportunities to individualize a child’s treatment plan, and can increase the accept-
ability and feasibility of interventions (Kaiser & Hancock,  2003 ; Mahoney et al., 
 1999 ; Woods, Kashinath, & Goldstein,  2004 ). Research on  parent-mediated inter-
vention   in a variety of settings and intervention modes has shown that when trained 
with fi delity, parents can be effective interventionists (Kaminski, Valle, Filene, & 
Boyle,  2008 ). With support from professionals, parents can effectively assess, 
intervene, and monitor their child’s progress (Benzies, Magill-Evans, Hayden, & 
Ballantyne,  2013 ; Patterson, Smith, & Mirenda,  2012 ). The effi cacy of  parent-
mediated intervention   has been shown with a variety of skills, such as Discrete 
Trial Teaching (DTT; e.g. Lafasakis & Sturmey,  2007 ), Pivotal Response Training 
(PRT; e.g. Coolican, Smith, & Bryson,  2010 ) and packaged interventions (e.g. 
Oono et al.,  2013 ). 

 A number of recent reviews have summarized the procedures and outcomes of 
parent-mediated early intervention with young children with ASD (e.g. Oono et al., 
 2013 ; Singer, Ethridge, & Aldana,  2007 ) and there are numerous topical reviews 
discussing the results of research addressing  the   core symptoms of ASD which 
include parents among other adult change agents as interventionists (Fettig & 
Barton,  2014 ; Meadan, Ostrosky, Zaghlawan, & Yu,  2009 ; Patterson et al.,  2012 ; 
Roberts & Kaiser,  2011 ; Strauss et al.,  2013 ; White et al.,  2011 ). For instance, 
Lang, Machalicek, Rispoli, and Regester ( 2009 ) examined the available literature 
on training parents to implement communication interventions. Results indicated a 
range of research on parent-mediated communication intervention with a variety of 
strategies including PRT, Enhanced Milieu Training (EMT) and Early Start Denver 
Model (ESDM). Barton and Fettig ( 2013 ) conducted a review on attempts to incor-
porate parents into function-based interventions on challenging behavior, and 
showed several successful coaching strategies for the training of parents to imple-
ment interventions with fi delity. The literature on parent implemented EIBI for 
children with autism has also been reviewed more broadly, showing positive results 
for a range of formats and specifi c targets (Oono et al.,  2013 ) However, the litera-
ture is vast, scattered across multiple disciplines and peer-reviewed journals, and 
varies in quality. 

 The purpose of the current chapter is to selectively summarize research related to 
parent-mediated EI for young children, ages 12–60 months, with or at risk for ASD, 
and to offer suggestions for practice and future research. The remainder of this 
chapter is organized into the seven sections of (a) overview of parent involvement in 
early intervention; (b) targeted parent skills and desired outcomes; (c) parent educa-
tion and training methods; (d) training parents to address core symptoms of ASD; 
(e) summary and suggestions for future research; (f) implications for practice; and 
(g) conclusion.  
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    Overview of Parent Involvement in Early Intervention 

   Parent involvement   is EI and EIBI for young children with ASD is commonplace 
and well supported by the inclusion of family-centered practices in federally funded 
EI services (Bailey et al.,  2012 ; Beckman & Bristol,  1991 ; Bruder,  2000 ; IDEA, 
 1990 ,  1997 ; IDEIA,  2004 ) and the provision of private insurance funding for medi-
cally necessary applied behavior analysis (Autism Speaks,  2015 ). Additionally, 
recent reviews of interventions involving parents of children with developmental 
disabilities including ASD validates the ubiquitous involvement of parents in EI 
(Brookman-Frazee, Stahmer, Baker-Ericzèn, & Tsai,  2006 ; Diggle et al.,  2002 ; 
Hastings, Robertson, & Yasamy,  2012 ; Lang et al.,  2009 ; McConachie & Diggle, 
 2006 ; Oono et al.,  2013 ; Patterson et al.,  2012 ; Roberts & Kaiser,  2011 ; Strauss et al., 
 2013 ). Parents have been involved in EI and EIBI by: (a) implementing intervention, 
(b) providing input about intervention procedures, (c) collaborating on the develop-
ment of a behavior intervention plan, (d) informing a functional behavior assessment 
(FBA) or participating in an experimental functional analysis to determine the con-
sequences maintaining challenging behavior, (e) taking data, (f) answering questions 
about the feasibility and acceptability of the goals, procedures, and outcomes of the 
intervention, and (g) teaching others intervention strategies (Machalicek et al.,  2014 ). 

 Despite parents’ documented participation in EI and in research efforts in this 
area, we know relatively little about how well currently utilized interventions work 
to reduce the symptoms of ASD for diverse participants. In the literature, there is a 
worrisome absence of participant demographic information such as ethnicity/race, 
socio economic status, and severity of ASD diagnosis and adaptive behavior pro-
fi les. Additionally, intervention setting and the format (e.g. group based, one to 
one, online) of parent training are inconsistently reported. These gaps in the litera-
ture make it diffi cult to determine for whom parent training strategies and parent 
implemented interventions are most effective, Nevertheless, we can state some 
general known facts about the children and parents who have participated in 
parent- implemented early intervention research over the last 18 years (Machalicek 
et al.,  2014 ). Although exceptions exist (Elder, Valcante, Won, & Zylis,  2003 ), 
mothers are more commonly interventionists in parent-implemented intervention 
for children with intellectual and developmental disabilities such as ASD (Flippin 
& Crais,  2011 ). This fi nding is not restricted to ASD and occurs across disability 
category (Fabiano,  2007 ; Tiano & McNeil,  2005 ). When reported, the ethnicity/
race of participating parents is more often White or Hispanic/Latino than another 
ethnicity/race (Machalicek et al.,  2014 ). This fi nding is not restricted to parent 
implemented intervention and likely refl ects a larger problem of lack of diverse 
participant recruitment in special education research (Artiles, Trent, & Kuan,  1997 ; 
Vasquez III et al.,  2011 ). 

 Parents of children with ASD have been effectively taught to implement a variety 
of focused interventions to increase their child’s social communication skills (e.g. 
Roberts & Kaiser,  2011 ) and to decrease challenging behavior (e.g.  Brookman- Frazee 

T. Ruppert et al.



223

et al.,  2006 ; Fettig & Barton,  2014 ). Parents have also been taught to implement one 
or more components of early intensive applied behavior analysis focused on all 
educational and behavioral needs related to ASD (EIBA; e.g. Strauss et al.,  2012 ). 
The focus of parent education programs on improving child social communication 
and on decreasing challenging behavior is well-aligned with the core diagnostic 
criteria of ASD. However, outside of EIBA programs, few parent-implemented 
interventions exist in the areas of functional life or self-help skills (e.g. dressing, 
bathing), feeding (see Najdowski et al.,  2010 ), toileting (see Kroeger & Sorensen, 
 2010 ; Rinald & Mirenda,  2012 ) and sleep interventions (see Malow et al.,  2014 ). 

  Group-based parent education   is more commonly used than one-to-one parent 
training and the use of online technology (e.g. online learning modules, use of tele-
communication technology such as laptop computers with wireless headset and vid-
eoconferencing software) to facilitate the delivery of parent education is rapidly 
growing, but until relatively recently, has been absent in the literature. A number of 
parent education interventions have been delivered via online technology  (e.g. 
Machalicek et al.,  in press ; McDuffi e et al.,  2013 ; McDuffi e, Bullard, Nelson, 
Machalicek, & Abbeduto,  in press ).  

    Targeted Parent Skills and Desired Outcomes 

 Parent involvement in EI is typically focused on capacity-building interventions that 
support the parent to implement interventions addressing the core characteristics of 
ASD. However, EI also involves helpgiving interventions such as respite care, case 
management, and helping the parent to access existing  s  ocial supports and commu-
nity resources (Dunst, Trivette, & Hamby,  2006 ,  2007 ,  2008 ; Dunst, Trivette, 
Humphries, Raab, & Roper,  2001 ). This chapter focuses on the role of parents as 
 interven  tionists rather than recipients of helpgiving interventions, but we also 
acknowledge the oftentimes necessity of using a team-based approach to moderate 
the impact of parent mental health symptoms. Although it is well-understood that 
both family-centered capacity-building and helpgiving practices positively infl u-
ence child and family outcomes, most behavioral interventions for children with 
ASD focus exclusively on child outcomes, with an emphasis on managing the 
child’s behavior (Blackledge & Hayes,  2006 ). Considering that parents of children 
with ASD experience greater levels of parental stress and depression than parents of 
either typically developing children or children with other developmental disabili-
ties (Falk, Norris, & Quinn,  2014 ), which may in turn infl uence less positive inter-
vention outcomes, it is critical to target parental mental health outcomes in 
behavioral interventions for children with ASD. Therefore, in this section, we dis-
cuss both interventions aimed at teaching parents new skills (i.e. parent skill acqui-
sition) to use with their children and interventions aimed at decreasing stress and 
depression of parents.  
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    Parent Education and Training Delivery Methods 
to Increase Parent Skills 

 As previously discussed, parents of young children with ASD have successfully 
implemented both individualized and packaged interventions to improve their 
child’s social communication (Mahoney & Perales,  2005 ; Vismara & Rogers,  2008 ) 
and to decrease challenging behavior (Moes & Frea,  2002 ). Parents have also effec-
tively implemented interventions to teach their child other adaptive behavior skills 
including school-readiness skills (Lafasakis & Sturmey,  2007 ), and age appropriate 
functional life skills such as making a simple snack (Shipley-Benamou, Lutzker, & 
Taubman,  2002 ). Consequently, much research is concentrated on increasing parent 
skill acquisition. This body of  parent skill acquisition   research can be categorized 
into three main categories based on the format and delivery modality of parent edu-
cation: (a) Group-based parent education and training, (b) Individualized parent 
education and coaching, and (c) Internet-based parent training. 

 Parent training  components   across these three categories of parent education and 
training provide information through (a) didactic or written means (i.e. handouts, 
manual); (b) in-vivo modeling or video modeling the procedures; (c) involving the 
parents in role plays; and (d) providing corrective feedback while the parent prac-
tices targeted intervention strategies with their child. Past research suggests that 
performance feedback is the essential component in behavioral parent training that 
improves adult use of evidence-based strategies (Alvero, Bucklin, & Austin,  2001 ; 
Barton & Fettig,  2013 ; Hattie & Timperley,  2007 ; Sprick, Knight, Reinke, Skyles, 
& Barnes,  2010 ). Common elements in  performance feedback protocols   include: (a) 
positive feedback for strategies implemented correctly, (b) corrective feedback for 
strategies not implemented correctly, and (c) ensuring understanding of corrective 
feedback by asking questions or asking the individual to repeat corrective feedback 
(O’Reilly et al.,  1992 ; Parsons & Reid,  1995 ). The reader can refer to Table  8.1  for 
a concise, defi ned list of common evidence-based components of parent education 
and training programs.

      Group-Based Parent Education and Training 

    Group-based behavioral   parent education programs deliver manualized material 
based on social learning principals to small groups of parents (i.e. 8–12 partici-
pants) over weekly sessions. They typically use randomized control group trials 
with wait-list control groups to evaluate outcomes. Group-based programs take a 
public health perspective to family intervention. They explicitly recognize the role 
of the broader ecological context for human development by changing the commu-
nity context of parenting (Biglan,  1995 ; National Institute of Mental Health,  1998 ; 
Sanders,  1999 ). The larger system of intervention aims to change this broader eco-
logical context of parenting by normalizing parenting experiences (particularly the 
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process of participating in parent education), breaking down parents’ sense of social 
isolation, increasing social and emotional support from others in the community, 
and to validate and acknowledge publicly the importance and diffi culties of parent-
ing (Sanders,  1999 ). This method of parent education has its advantages. 

   Table 8.1    Glossary of parent education, training, and coaching terms   

 Term  Operational defi nition 

 Behavior skills training (BST)  Includes a combination of individual or group instruction with 
modeling, role-play or behavioral rehearsal with performance 
feedback, and parent demonstration of a set of skills to a 
specifi ed mastery criterion. 

 Behavioral rehearsal  Practice of a complex skill under simulated conditions with 
performance feedback including praise and correction. Often 
includes modeling and role-play 

 Delayed coaching/
performance feedback 

 Involves a parent coach or other professional providing verbal 
and/or nonverbal (e.g. gestures, facial expressions) 
information after a parent has performed a skill. The time 
between the parent performing the skill and receiving 
feedback from a professional varies. Information includes 
praise for correct demonstrations of skills and correction for 
incorrect demonstrations. Delayed coaching and performance 
feedback can be delivered in different methods including in 
person or through teleconsultation. Delayed teleconsultation 
often involves a parent coach and parent viewing a video of 
the parent and child while the coach delivers performance 
feedback. 

 Discussion  A trainer presents information to an audience (individual or 
group) and guides conversation to promote learning. 

 Immediate coaching/
performance feedback 

 Involves a parent trainer or coach providing verbal and/or 
nonverbal (e.g. gestures, facial expressions) information 
during or immediately after a parent is performing a skill. The 
information includes praise for correct demonstrations of 
skills and correction for incorrect demonstrations. Coaching 
and performance feedback can be delivered in different 
methods including in person or through teleconsultation. 

 In vivo modeling  A teaching strategy wherein a parent trainer or coach 
demonstrates a skill live, often in the family’s home, with the 
intention of the parent imitating it immediately afterward or 
later. Modeling is showing the parent how to perform a skill. 

 Lecture  Includes didactic based delivery of information in an 
individual or group format to promote procedural or 
conceptual learning. 

 Role play  A type of behavioral rehearsal that includes the parent 
practicing the targeted skill with a confederate. 

 Video modeling  Video demonstrations of a skill intended to teach or cue a 
parent to perform/imitate the skill. Video modeling can 
include another person performing the skill or the parent 
performing the skill, which would be video self-modeling. 

   Note . Defi nitions include information from “Behavior Analysis for Lasting Change” by G. R. 
Mayer, B. Sulzer-Azaroff, and M. Wallace  
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Group-based programs may require more resources to implement, but they are still 
more cost effi cient than individually delivered interventions (McIntyre & Phaneuf, 
 2007 ). Not only is there a low individual training cost when used in groups, but also 
the possibility of mass dissemination (Webster-Stratton,  2001 ). Another advantage 
is the support and kinship available from other participants, which could lead to 
increased parental engagement with the intervention and the children’s early educa-
tion programs (McIntyre & Phaneuf,  2007 ). 

 The majority of  group-based parent education   programs for parents of children 
with autism have been adapted from research-based programs for parents of chil-
dren with behavioral diffi culties or other developmental disabilities. They have 
focused on teaching parents to acquire behavior management skills. 

 For example, Webster-Stratton’s  Incredible Years  (Webster-Stratton,  2001 ) is a 
video-based parent intervention for parents of children ages 0–13 years. They offer 
four separate age range programs that includes age-appropriate video examples (i.e. 
infant (0–1 years), toddler (1–3 years), preschool (3–6 years), and school age 
(6–13 years)). The program procedures consist of a lead therapist showing video 
vignettes of modeled parenting skills to groups of 8–12 parents. The videos demon-
strate social learning and child development principles and serve as the stimulus for 
focused discussions, problem solving, and collaborative learning. Depending on 
child age, 8–20 weekly sessions of 2-h in length are held. The effi cacy has been 
demonstrated in numerous published randomized control group trials (RCT) by the 
program developer et al. (Reid, Webster-Stratton, & Hammond,  2007 ; Webster- 
Stratton,  1984 ; Webster-Stratton & Hammond,  1997 ; Webster-Stratton, 
Hollinsworth, & Kolpacoff,  1989 ; Webster-Stratton, Kolpacoff, & Hollinsworth, 
 1988 ; Webster-Stratton, Reid, & Hammond,  2004 ). In all of these studies, the pro-
gram has been shown to improve parental attitudes and parent-child interactions. It 
also reduces harsh discipline and child conduct problems compared with both wait- 
list control groups. A treatment component analysis indicated that the combination 
of group discussion, trained therapist, and video modeling produced the most last-
ing results compared with treatment that involved only one training component 
(Webster-Stratton et al.,  1988 ,  1989 ). 

 Sanders’s   Triple P - Positive Parenting Program    (Sanders,  1999 ) is a multilevel, 
preventively oriented parenting and family support strategy that aims to prevent 
severe behavioral, emotional, and developmental problems in children by enhancing 
the knowledge, skills, and confi dence of parents. There are fi ve levels of intervention 
on a tiered continuum of increasing strength for parents of children from birth to age 
16 (Sanders, Cann, & Markie-Dadds,  2003 ). Level 1 provides universal parent infor-
mation about parenting through print and electronic media, as well as user friendly 
parenting tip sheets and videotapes which demonstrate specifi c parenting strategies. 
Level 2 is one- to two-sessions and provides early anticipatory developmental guid-
ance to parents of children with mild behavior diffi culties. Level 3 is four-sessions 
and includes active skills training for parents with children who have mild to moder-
ate behavior diffi culties. Level 4 is up to 12, 1-h intensive sessions that are delivered 
individually or in a group-based parent training format for  children with more severe 
behavioral diffi culties. Level 5 is up to 11, 60–90 min sessions for enhanced 
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 behavioral family intervention program for families where parenting diffi culties are 
complicated by other sources of  family distress   (e.g. marital confl ict, parental depres-
sion, or high levels of stress). The multilevel strategy was designed to maximize 
effi ciency, contain costs, avoid waste and over-servicing, and to ensure the program 
has wide reach in the community (Sanders,  1999 ). In a meta-analysis and review of 
articles (Thomas & Zimmer-Gembeck,  2007 ), it was found that participation in 
Triple-P improved parenting (i.e. improving parental warmth, decreasing parental 
hostility, increasing parental self-effi cacy, and reducing parental stress) and reduce 
negative child behaviors (i.e. aggression and extreme tantrums and opposition)  .  

    Individualized Parent Education and Coaching 

 The most common package used to train parents in a one to one fashion is behavioral 
parent training ( BPT  ; Serketich & Dumas,  1996 ; Van Camp et al.,  2008 ).  BPT   is based 
on the empirical and applied concepts of behavior modifi cation and the principles of 
social learning theory (Maughan, Christiansen, Jenson, Olympia, & Clark,  2005 ). BPT 
is one of the most successful and well-researched approaches used in the treatment and 
prevention of child problem behavior with a large body of empirical support for its 
clinical utility (see Shaffer, Kotchick, Dorsey, & Forehand,  2004 ).  BPT   is often 
designed and implemented by someone considered an expert in parent training in a 
clinic or home setting. The education is focused on training the parents how to defi ne 
behavior problems accurately, implement assessment measures that further defi ne the 
problem and its intensity, and teach parents in the treatment plan that would be appro-
priate for the problems within their individual context (Briesmeister & Schaefer,  1998 ). 
BPT typically involves describing behavioral procedures, modeling of the procedures, 
including parents in role plays, and providing corrective feedback while the parent 
practices targeted intervention strategies with their child. One advantage of BPT is 
training parents who have more frequent infl uence on the child in their natural environ-
ment to manage the challenging behaviors will increase the likelihood that behavior 
change will occur, generalize, and maintain treatment gains (Maughan et al.,  2005 ). 
Another advantage is addressing the parent’s ability to deal with the challenging behav-
iors displayed by a child will decrease parental stress and increase parental confi dence 
in the ability to manage the child (Baker-Ericzèn, Brookman- Frazee, & Stahmer, 
 2005 ). Due to the shortage of mental health professionals, there may not be enough 
qualifi ed therapists to treat all children individually; therefore, training parents also 
provides greater economy and cost-effectiveness (Maughan et al.,  2005 ). 

 There is a vast and growing literature related to behavioral parent training for 
parents of children with ASD (Brookman-Frazee et al.,  2006 ; Kaminski et al.,  2008 ; 
Matson, Mahan, & LoVullo,  2009 ; Matson, Mahan, & Matson,  2009 ). The majority 
of studies have focused on (a) challenging behavior, (b) social communication (i.e. 
 picture exchange communication system (PECS)  , (c)  pivotal response training 
(PRT),   (d) functional assessment, and (e) early intervention (i.e. Early Intensive 
Behavioral Intervention (EIBI);  Early Start Denver Model (ESDM)  ). 
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 For example, Butter ( 2007 ) used a  manualized parent training   program to reduce 
noncompliant behavior and enhance adaptive behavior in children with ASD. During 
the 24-week study, parents were seen weekly for 75–90-min training visits until 
week 14 and then for a home visit (week 17) and booster sessions (weeks 18, 20, 
and 22). An initial home visit was also conducted between week 2 and 3’s session. 
The program targeted irritability, tantrums, aggression and self-injury. The package 
included 11 required sessions covering topics such as prevention strategies, sched-
ules, reinforcement, planned ignoring, compliance training, functional communica-
tion training, teaching techniques (task analysis, chaining, and prompting), and 
generalization. Additionally, there were up to four optional sessions including time- 
out, contingency contracting, imitation training, and crisis management that could 
be implemented at the clinician’s discretion. Parent training sessions included a 
structured curriculum and clinician script, video vignettes depicting various skills to 
be taught to the parents, worksheets, and parent handouts. Children were required to 
participate in portions of up to eight sessions, which allowed for direct observation 
of parent-child interactions demonstrating the interventions introduced in sessions. 
Parents had high attendance to sessions, satisfaction with the program, and adher-
ence to assignments. The program was implemented with high treatment integrity. 
Parent-reported rates of noncompliance were reduced by 39 %, irritability was 
reduced by 34 %, and daily living skills were enhanced by 19 %. 

 In a study about training parents to increase communication, Park, Alber- 
Morgan, and Cannella-Malone ( 2011 )  trained   mothers to teach their child with ASD 
independent communication with PECS. A formal preference assessment was con-
ducted at the beginning of this study to identify potential reinforcers for each child. 
A training session was implemented with each parent at their home without the 
child prior to baseline and each phase of PECS training. Each session lasted for 
40–60 min. For Phases 1 and 2, the mother was trained to serve as the communica-
tion partner and was trained to initiate each trial by presenting preferred items and 
pictures, provide the appropriate consequence (e.g. allowing access to the item, 
naming the item, praising, conducting error correction procedures), and then ending 
the trial. The fi rst experimenter provided the mother with written guidelines for 
each phase, explained the details of how to conduct each step in each phase, mod-
eled the procedures, and showed a video clip in which adult models conducted the 
procedures. The mother was asked to practice the procedures until she reached at 
least 90 % accuracy across three consecutive trials. During the practice sessions, the 
experimenter took the child’s role, observed the mother, and provided feedback 
when necessary. During  PECS   training, the mother taught her child Phases 1 through 
3B as described in the PECS manual (Frost & Bondy,  2002 ). Specifi cally, the child 
was taught how to exchange a picture (Phase 1), spontaneously exchange a picture 
for requesting despite the increased distance from both the communication partner 
and the book (Phase 2), and discriminate a correct picture and exchange it when a 
preferred and a nonpreferred item or activity were presented (Phase 3A) and when 
two preferred items or activities were presented (Phase 3B). During sessions where 
the mother was training her child, the experimenter provided a prompt or feedback 
on the mother’s implementation of the training procedures. The parents  implemented 
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the procedures with high fi delity and all three children successfully acquired inde-
pendent picture exchanges that were generalized to a different communication part-
ner and maintained for at least 1 month. Vocalizations across participants showed 
limited or no improvement. 

 Parent training in  PRT   has also shown to enhance the communication skills of 
children with autism. For example, Coolican et al. ( 2010 ) evaluated the effects of a 
brief parent training in PRT for parents of preschool children with ASD. Parents 
received three separate 2-h training sessions over 2 consecutive weeks. Prior to the 
fi rst session, parents were provided with ‘How to teach pivotal behaviors to children 
with autism: A training manual’ (Koegel et al.,  1989 ). The fi rst two parent training 
sessions were conducted in a clinical lab setting and the third session was conducted 
in the family home. Parents were introduced to basic PRT principles, and the trainer 
modeled the techniques with the child during the initial session. The second and third 
sessions consisted mainly of in-vivo feedback for the parents while implementing 
the PRT techniques with their child, as well as problem solving issues that arise since 
the previous session. PRT was taught in the context of play with the child. Overall, 
children’s communication  skill  s, namely functional utterances, increased following 
training. Parents’ fi delity in implementing PRT techniques also improved after train-
ing, and generally these changes were maintained at follow-up. 

 Stokes and Luiselli ( 2008 ) examined the effects of a consultant teaching two sets 
of parents to conduct a  functional analysis   (FA) under simulated condition with a 
graduate student in their homes using verbal, written, and video performance feed-
back. Each simulated session lasted 5 min and consisted of the social disapproval, 
demand, or play condition. During sessions, one parent from each family interacted 
with the student. There were three sessions per day (17 total sessions), implemented 
in random order, and scheduled over a 1-week period. The participants fi rst received 
verbal and written feedback for each step in the form of praise or correction imme-
diately following each FA session. The trainer met with each participant for 3–5 min. 
The trainer used a fl ow chart to discuss each step comprising the FA condition that 
had been implemented. Video feedback was added next. The participants viewed a 
videotape that had been made of them conducting each of the three FA conditions. 
The trainer watched the videotape with each participant, using verbal feedback 
(praise and correction) as each step of the FA condition was reviewed. The parents 
FA skills improved when family members received verbal and written feedback, and 
their performance was enhanced further after observing themselves on videotape. 
The parents were able to learn quickly how to implement a functional analysis and 
generalize implementation with their child in the home environment. 

 In another study, Rogers et al. ( 2012 ) examined the effi cacy of a 12-week, low 
intensity, parent-delivered intervention for toddlers at risk for ASD. Parent-delivered 
Early Start Denver Model (P- ESDM  )    consists of 12 consecutive sessions that each 
last 1-h in length. The intervention sessions were conducted in a clinic setting. In 
session one, the children’s learning objectives were developed. Session 2–10 par-
ents were introduced the new topic each week through verbal description and writ-
ten materials from the manual and briefl y modeled the interaction skill with the 
child in play. Parents were  coached   in each of ten intervention techniques:  increasing 
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child’s attention and motivation; using sensory social routines; promoting dyadic 
engagement and joint activity routines; enhancing nonverbal communication; build-
ing imitation skills; facilitating joint attention; promoting speech development; 
using antecedent–behavior–consequence relationships (“ABCs of learning”); using 
prompting, shaping, and fading techniques; and conducting functional assessment 
of behavior to develop new interventions. Sessions 11 and 12 focused on  mainte-
n  ance after treatment and review of progress. Both groups of parents improved 
interaction skills, and both groups of children demonstrated progress. 

 Joint  attention   is another area of focus for children with ASD. Kasari, Gulsrud, 
Paparella, Hellemann, and Berry ( 2015 ) compared the effects of two parent- 
mediated interventions on joint attention. Parent-child dyads received 10 weeks of 
hands-on  parent training   in a naturalistic, developmental behavioral intervention 
(joint attention, symbolic play, engagement and regulation (JASPER)) or a parent- 
only  psychoeducational intervention (PEI)  . PEI provided one-on-one intervention-
ist meetings with the parents in informational sessions of 1-h per week for 10 weeks. 
Sessions covered content of the manualized intervention which included informa-
tion on autism, details of specifi c behavioral impairments, principles of managing 
behavior, strategies for teaching new skills, improving social interaction and com-
munication, service availability, managing parental stress, and sibling, family, and 
community responses to autism. JASPER is a manualized treatment for toddlers and 
preschoolers with a primary focus on sustaining periods of joint engagement and 
increasing joint attention gestures and play skills. Intervention sessions were based 
on developmental and behavioral principles consistent with JASPER. Parents were 
fi rst taught to recognize the child’s current developmental level of play and use of 
social-communication gestures. Parents provided opportunities for the child to initi-
ate interest in a toy/activity and to establish jointly engaged play routines. Parents 
used a number of strategies to keep children engaged while also improving their 
frequency of social communication gestures, spoken words, and play acts. PEI 
intervention was effective in reducing parenting stress associated with child charac-
teristics. All secondary effects were generally small to moderate. JASPER interven-
tion had signifi cant effects on the primary outcome of joint engagement. The 
treatment effect was large and maintained over the 6-month follow-up. JASPER 
also had signifi cant effects on the secondary  outcom  es of play diversity, highest 
play level achieved, and generalization to the child’s classroom for child-initiated 
joint engagement.  

    Internet-Based Parent Training 

   There is a reported shortage of healthcare, educational, and medical services for chil-
dren diagnosed with an ASD and their families (World Health Organization [WHO], 
 2007 ). This is especially true for families who live in rural areas due to a lack of spe-
cialized training and professionals, the distance to and transportation of services, and 
the increased expense of  providing   services (Graeff-Martins et al.,  2008 ). This 
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situation has created a signifi cant gap between the intensive service requirements for 
children with a disability and  s  ervice providers’ availability (Baharav & Reiser,  2010 ). 
Telepractice (also called ‘telehealth’ and ‘telemedicine’)—“the application of tele-
communications technology to deliver professional services at a distance by linking 
clinician to client, or clinician to clinician for assessment, intervention, and/or consul-
tation” (American Speech-Language Hearing Association [ASHA],  2005 ) has shown 
to be a cost-effective service-delivery model in bridging this gap in service delivery 
(e.g. Barretto, Wacker, Harding, Lee, & Berg,  2006 ; Machalicek et al.,  2010 ; Vismara, 
Young, Stahmer, Griffi th, & Rogers,  2009 ). 

 For example, Vismara, Young, and Rogers ( 2012 ) piloted a 12, 1-h per week parent 
intervention program using telehealth delivery with nine families with ASD. The parents 
became skilled at using teachable moments to promote children’s spontaneous language 
and imitation skills. They were pleased with the support and ease of telehealth learning, 
so the pilot was followed-up with a randomized control trial contrasting the telehealth 
intervention to an online control group. The study reported on the fi rst eight families 
who used a  telehealth program   consisting of two-way, live video conferencing and a 
self-guided website to conduct the 12-week parent training in the homes of families of 
young children with ASD. Parents’ intervention skills and engagement with the website, 
as well as children’s verbal language and joint attention skills were assessed and the 
preliminary results suggests that parents were able to implement the intervention strate-
gies with fi delity and alter their engagement styles to be more attentive and responsive 
to their children after the hybrid telehealth programs. Furthermore, children in both 
studies demonstrated gains in important social communicative behaviors (e.g. language, 
imitative behaviors) as their parents participated in the telehealth programs. 

 In another study, Wacker et al. ( 2013a ) examined behavior consultants’ use of 
telehealth consultation to coach parents to conduct functional analyses (FA) with 20 
young children with ASD between the ages of 29 and 80 months who displayed 
problem behavior and lived an average of 222 miles from the tertiary hospital that 
housed the behavior consultants. The children’s parents conducted all procedures 
during weekly telehealth consultations in regional clinics located an average of 15 
miles from the participants’ homes. Parent assistants were briefl y trained by the 
behavior consultants and were on-site to provide support for families during consul-
tations. The FA identifi ed environmental variables that maintained problem behavior 
for 18 of the 20 cases, as a result, this suggest that behavior analysts can conduct FA 
effectively and effi ciently via telehealth. Wacker et al. ( 2013b ) followed-up with a 
study investigating behavior consultants’ coaching parents of 17 young children with 
ASD who displayed problem behavior via telehealth to conduct FAs with telehealth 
consultation and then conducted functional communication training (FCT) that was 
matched to the identifi ed function of problem behavior. All procedures were con-
ducted at regional clinics located an average of 15 miles from the families’ homes 
and the behavior consultants were located an average of 222 miles from the regional 
clinics. Parent assistants located at the regional clinics supported the families during 
the clinic visits. The FCT conducted by the parents reduced problem behavior by an 
average of 93.5 %. These results suggest that when experienced applied behavior 
analysts provide consultation, FCT can be conducted by parents via telehealth. 
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 Suess et al. ( 2014 ) examined a retrospective, descriptive evaluation of the fi del-
ity with which parents of three children with ASD conducted FCT in their homes. 
All training was provided to the parents via  t  elehealth by a behavior consultant. 
FCT trials coached by the behavior consultant were conducted during weekly 1-h 
visits. Parents made video recordings of treatment trials in which they conducted 
the procedures independent of coaching. Levels of fi delity were evaluated during 
both coached and independent trials and the results showed no consistent differen-
tiation between the coached and the independent trials. All children showed 
 substantial reductions in problem behavior during the fi nal treatment trials and 
especially during the coached trials. These results suggest that behavior analysts 
can use telehealth to train parents to implement FCT with acceptable fi delity and 
achieve substantial reductions in children’s problem behavior  .   

    Psychosocial Interventions to Decrease Parent Mental Health 
Symptoms 

   Parent training can potentially result in improved parental mental health outcomes 
through support and advice, but most programs are not designed to support  parental 
mental health  . There is some evidence to suggest that psychological interventions 
can remediate parental stress in parents of children with ASD (Hastings & Beck, 
 2004 ).  Cognitive Behavioral Therapy (CBT)   is one type of  psychological interven-
tion   to decrease parent stress. CBT teaches parents coping skills and muscle relax-
ation techniques to handle stressful situations and cognitive strategies to modify 
dysfunctional thoughts. For example, Tonge et al. ( 2006 ) used a group-comparison 
design to examine the effectiveness of (a) a behavioral management intervention 
using early intervention and CBT for parents compared to (b) a parent education 
program on improving parental mental health. They found that both treatments con-
tributed to improved mental health outcomes at follow-up, but the behavior manage-
ment intervention (early intervention and CBT) was more effective in alleviating 
anxiety, insomnia, somatic symptoms and family dysfunction. A meta-analysis 
examining the effects of parenting and stress management interventions for parents 
of children with developmental disabilities in six studies (Singer,  2006 ), suggests 
that CBT has small, but consistent positive outcomes on parental stress. 

 Acceptance and Commitment Therapy ( ACT  ) is another type of psychological 
intervention that has been used with parents of children with ASD that appears par-
ticularly applicable to the experiences of this population, in which the challenges 
faced by raising a child with ASD are unlikely to change (Blackledge & Hayes, 
 2006 ). ACT is an alternative approach to traditional cognitive and emotional change 
strategies that focuses on challenging the content of diffi cult and invalidating 
thoughts and feelings (Blackledge & Hayes,  2006 ). ACT emphasizes acceptance of 
unpleasant moments, diffusion from diffi cult thoughts, clarifi cation of the parent’s 
personally held values and corresponding goals, and enhancement of the parent’s 
effectiveness in moving toward those goals and values (Blackledge & Hayes,  2006 ). 
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Blackledge and Hayes ( 2006 ) conducted a within-subject, repeated measures design 
to examine the effects of a 2-day (14 h) group ACT workshop for parents and guard-
ians of children with ASD. Findings suggested that participation in the ACT work-
shop lead to improved parental mental health outcomes, including positive outcomes 
on Beck Depression Inventory-II (BDI-II) and the Global Severity Index (GSI) of 
the Brief Symptom Inventory (BSI). Most of the gains achieved were retained at 
3-month follow-up. It should be noted that this study had several limitations, includ-
ing a small sample size and no comparison group. Although these  fi ndings   are 
promising, more research is needed to evaluate the effectiveness of ACT on parent 
mental health outcomes. 

  Mindfulness-based interventions   have also been used with parents of children 
with ASD. Mindful parenting involves applying the practices of paying attention in 
an intentional and non-judgmental way to the child (Kabat-Zinn & Kabat-Zinn, 
 1997 ). Mindfulness training teaches parents to modify maladaptive cognitive 
 schemata, habits, and reinforcement patterns, while using a gentle, compassionate, 
and self-refl ective parenting approach (Cachia, Anderson, & Moore,  2015 ). For 
example, Neece ( 2014 ) examined the effectiveness of a group-based Mindfulness-
Based Stress Reduction Program on depressive symptoms and stress in parents of 
children with autism, using a randomized group design. Parents in the intervention 
group experienced a signifi cant decrease in stress and a signifi cant decrease in 
depressive symptoms. Cachia et al. ( 2015 ) systematic literature review on the effi -
cacy of mindfulness- based interventions in reducing stress and increasing psycho-
logical well-being in children with ASD found that mindfulness-based interventions 
may have long-term positive effects on parental mental health outcomes, with posi-
tive effects maintaining or even increasing up to 3 months post-training. These fi nd-
ings corroborate previous evidence from the literature that mindfulness training 
reduces stress in parents of children with a range of disabilities (Cachia et al.,  2015 ; 
Dabrowski & Pisula,  2010 ). In addition, mindful parenting also impacts child 
behavior, including decreased aggressive and maladaptive behavior and increased 
social behavior   (Singh et al.,  2007 ).  

    Training Parents Acros Autism Symptomology 

 Children with ASD present with delayed social communication skills and  rigid and 
repetitive behaviors and interests (RRBIs)   (American Psychiatric Association,  2013 ). 
Children also often present with comorbid diagnosis of ADHD, ODD, anxiety and 
mood disorders, as well as challenging behaviors such as aggression and self-injury, 
sleep disorders and feeding issues (Babbit et al.,  1994 ; Machalicek et al.,  2016 ; 
Richdale,  1999 ). This section will present research evaluating parent- implemented 
interventions to address social communication defi cits, RRBIs, challenging behav-
ior, pre-academic skills, and functional life skills. Parent involvement in intervention 
research addressing sleep disorders, feeding issues and comorbid mental health diag-
noses is not covered in this chapter (interested readers see Binnendyk & Lucyshyn, 
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 2009 ; Malow et al.,  2014 ; Machalicek et al.,  in press ; Weiskop, Richdale, & 
Matthews,  2005 ). Comprehensive EIBI models of EI (Leaf, Taubman, McEachin, 
Leaf, & Tsuji,  2011 ), such as the UCLA Young Autism Project (Lovaas et al.,  1981 ), 
address multiple symptoms of ASD at once, but utilize focused, individualized inter-
ventions to address specifi c areas of need.  Learning sessions   are provided in a one-
to-one  discrete trial (DTT) format  , focusing on the systematic teaching of measurable 
behavioral units, repetitive practice, and structured presentation of tasks from the 
simplest to the more complex. Table  8.2  cross references a select number of studies 
evaluating parent implemented focused intervention for  young children   with ASD 
against the categories of EIBI, Social communication, restricted and repetitive pat-
terns of behaviors and interests (RRBIs), challenging behavior, functional life, and 
pre-academic skills. Within this section, we summarize the goals, procedures, and 
outcomes of two illustrative single-case research studies evaluating the effects of 
parent-implemented intervention on social communication, RRBIs, challenging 
behavior, functional life skills, and pre- academic skills.

      Social Communication 

   Social communication   is a core defi cit in ASD (Williams White, Koenig, & 
Scahill,  2007 ). Examples of important social communication skills targeted in EI 
for children with ASD include joint attention, functional communication includ-
ing mands (requests) and tacts (labeling), and social pragmatic skills like entering 
and sustaining play (Williams White et al.,  2007 ). Parents are often a child’s earli-
est communication partners; for that reason, parent-mediated interventions on piv-
otal social skills, language, and early play skills for children with ASD is a rich 
area of research. 

 Social communication skills are of particular importance to parents because of 
their role in facilitating every day routines, as well as in allowing for sharing posi-
tive experiences with their child. Early social skills, such as joint attention, may 
be pivotal to later successful social communication. Parent- mediated interven-
tions on social communication have covered a range of skills and include parent 
training on the use of teaching strategies such as DTT and visual supports 
(Crockett et al.,  2007 ). In one such study, Rocha et al. ( 2007 ), taught parents to 
intervene on joint attention skills in a single-case concurrent multiple baseline 
design across participants. Joint attention is a dynamic shift in attention between 
someone who points out an object or event and the object. In this study, parents 
used strategies  including   DTT and elements of PRT to teach three preschool age 
children to respond to parent joint attention bids. Parents were taught to train 
children to respond to increasing levels of diffi culty of joint attention bid using 
most to least prompting. For example, parents began by putting their hand on the 
object, and faded prompts until the child could respond to a gaze shift from parent 
towards an object. Data indicated parents were able to learn to teach these joint 
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   Table 8.2    Targeted child outcomes in parent implemented early intervention for young children 
with  autism   spectrum disorder   

 Citation  EIBI 
 Social 
communication  RRBI 

 Challenging 
behavior 

 Functional 
life 

 Pre- 
academics 

 Barretto et al. 
( 2006 ) 

 X 

 Batu ( 2014 )  X 
 Boyd, 
McDonough, 
Rupp, Khan, and 
Bodfi sh ( 2011 ) 

 X 

 Butter ( 2007 )  X  X 
 Coolican et al. 
( 2010 ) 

 X 

 Crockett, 
Fleming, 
Doepke, and 
Stevens ( 2007 ) 

 X 

 Dawson et al. 
( 2010 ) 

 X 

 Dawson et al. 
( 2010 ) 

 X 

 Dunlap, Ester, 
Langhans, and 
Fox ( 2006 ) 

 X 

 Eikeseth ( 2011 )  X 
 Howlin et al. 
( 2009 ) 

 X 

 Ingersoll and 
Gergans ( 2007 ) 

 X 

 Kaiser and 
Hancock ( 2003 ) 

 X 

 Kaiser, Hancock, 
and Nietfeld 
( 2000 ) 

 X 

 Kaiser and 
Roberts ( 2013 ) 

 X 

 Kashinath, 
Woods, and 
Goldstein ( 2006 ) 

 X 

 Lafasakis and 
Sturmey ( 2007 ) 

 X 

 Leaf et al. ( 2011 )  X 
 Lucyshyn et al. 
( 2007 ) 

 X 

 Machalicek et al. 
( in press ) 

 X 

(continued)
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Table 8.2 (continued)

 Citation  EIBI 
 Social 
communication  RRBI 

 Challenging 
behavior 

 Functional 
life 

 Pre- 
academics 

 Mahoney and 
Perales ( 2005 ) 

 X 

 Moes and Frea 
( 2002 ) 

 X 

 Park et al. ( 2011 )  X 
 Reid et al. ( 2007 )  X 
 Rickards, 
Walstab, 
Wright-Rossi, 
Simpson, and 
Reddihough 
( 2009 ) 

 X 

 Roberts and 
Kaiser ( 2011 ) 

 X 

 Rocha, 
Schreibman, and 
Stahmer ( 2007 ) 

 X 

   X 
 Sallows and 
Graupner ( 2005 ) 

 X 

 Sears, Blair, 
Iovannone, and 
Crosland ( 2013 ) 

 X 

 Shipley- 
Benamou et al. 
( 2002 ) 

 X 

 Smith et al. 
( 2010 ) 

 X 

 Smith ( 2001 )  X 
 Stokes and 
Luiselli ( 2008 ) 

 X 

 Suess et al. 
( 2014 ) 

 X 

 Vismara et al. 
( 2012 ) 

 X 

 Vismara and 
Rogers ( 2008 ) 

 X 

 Wacker et al. 
( 2013b ) 

 X 

   Codes : EIBI: Early Intensive Behavioral Intervention; RRBI: Restricted and Repetitive Patterns of 
Behaviors and Interests  
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attention skills with fi delity across participants. Additionally, child data indicated 
that responses to parent bids for joint attention increased for all three children as 
a result of participation in this intervention. 

 Kaiser and Roberts ( 2013 ) investigated the benefi ts of adding parent training to 
interventionist-led  Enhanced Milieu Training (EMT)   to increase child language use 
and functional play skills in a randomized control trial. 77 participants were ran-
domly selected to either the EMT condition or the EMT plus parent training condi-
tion. Children in the EMT condition received interventionist led EMT and children 
in the EMT plus parent training condition received the same amount of EMT deliv-
ered by a therapist as well as simultaneous EMT delivery by a parent. Results indi-
cated while both groups showed improvement in targeted language, there was 
signifi cantly greater improvement in those children whose parents were also trained 
to implement the strategies .  

    Restricted and Repetitive Behaviors and Interests (RRBIs) 

  In addition to social communication defi cits, children with ASD experience behav-
ioral excesses, which include the presence of restricted and repetitive patterns of 
behavior and interests ( RRBI  ) (American Psychiatric Association,  2013 ). RRBIs are 
a core feature of ASD and encompass a variety of behaviors such as repetitive motor 
movements, speech, or use of objects (e.g. motor stereotypies, lining up objects, 
echolalia, idiosyncratic speech), often referred to as  stereotypy  . RRBIs also include 
a need for insistence on sameness, fi xed adherence to routines, or ritualized patterns 
of verbal or nonverbal behavior, which often entail signifi cant distress during  minor 
activity changes   or transitions. RRBIs also involve highly restricted, fi xated interests 
of abnormal focus or intensity such as preoccupation with peculiar objects or remark-
ably circumscribed or perseverative interests. Finally, hyper- or hypo-sensory related 
reactions or unusual interactions to sensory aspects of the environment (e.g. indiffer-
ence to pain, extreme responses to particular sounds, textures, or smells, visual 
attraction to lights or movement) are also observed in children with ASD (American 
Psychiatric Association,  2013 , Machalicek et al.,  in press ). RRBIs are often divided 
into two categories: (a)  lower order  , which consist of stereotypies including repeti-
tive motor movement, object manipulation, and repetitive self-injurious behavior; 
and (b)  higher order  , which include insistence on sameness, repetitive language, per-
severative interests, and rigidity (Boyd, McDonough, & Bodfi sh,  2012 ; Machalicek 
et al.,  in press , Patterson, Smith, & Jelen,  2010 ). 

 RRBIs can be observed  in young children   with ASD (Kim & Lord,  2010 ); how-
ever, there remains a lack of consensus in the literature regarding the use of RRBIs 
during the diagnostic process for an ASD (Stronach & Weatherby,  2014 ). One of the 
reasons for this could be that typically developing young children engage in repeti-
tive behaviors especially between the ages of 2 and 4 years old (Evans et al.,  1997 ; 
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Richler, Biship, Kleinke, & Lord,  2007 ). For example, it is common for an infant to 
bang toys and objects repetitively or body rock (Arnott et al.,  2010 ) and for a toddler 
to request the same book be read over and over again, insist on a familiar bedtime 
routine  or   certain clothing, or carry around a special object of high interest. These 
aforementioned examples are a part of normal infant and toddler development, 
which may be a reason RRBIs have received less attention in the literature (Arnott 
et al.,  2010 ). However, research has shown that repetitive patterns of behavior are 
highly elevated in children who later go on to receive ASD diagnoses (Wolff et al., 
 2014 ). Repetitive behaviors have been shown to be strongly correlated with comor-
bid conditions such as mood and behavior problems in children with ASD and are 
also associated with increased parent stress levels (Boyd, McDonough, & Bodfi sh, 
 2011 ). Thus, there is a need to train parents to address this core symptom of ASD. 

 When compared to the abundant collection of available focused and comprehen-
sive interventions to address social communication skills (e.g. joint attention, lan-
guage), evidence-based practices aimed at RRBIs currently represent a scant piece of 
literature (Boyd et al.,  2011 ). An even smaller part of that is devoted to parent- 
implemented interventions. Boyd et al. ( 2011 ) trained parents of fi ve preschool aged 
children with ASD to implement the   Family Implemented Treatment for Behavioral 
Infl exibility  ( FITBI ).   The  FITBI   involved training parents to implement response 
interruption and redirection (RIRD; Martinez & Betz,  2013 ) for lower order repetitive 
behavior (e.g. spinning objects, lining up objects) and/or differential reinforcement of 
variability (DRV) for higher order RRBIs (e.g. repeatedly watching the same movie, 
perseveration with cars). Parents were trained to address two RRBIs with their child. 
RIRD is a common intervention used with individuals with developmental disabilities 
to decrease stereotypy and other challenging behavior (Boyd et al.,  2011 ) that entails 
physically or verbally blocking or interrupting a targeted inappropriate behavior and 
redirecting (sometimes with prompts) the child to engage in a different, or alternative, 
behavior. Boyd et al. ( 2011 ) taught a parent to use RIRD to decrease a child’s “object 
attachment” with sticks by redirecting the child to hold other objects in his hand.  DRV   
is a strategy that is primarily used with higher order RRBIs that are non-functional 
(e.g. perseveration with certain toys), and it involves using behavioral shaping to 
gradually increase the variety of a child’s behavior by using reinforcement (Boyd 
et al.,  2011 ). In this study, Boyd et al. ( 2011 ) trained a parent to decrease a child’s 
perseveration with cars by teaching the child new play routines with the car, therefore, 
increasing the child’s varied behavior while engaged with the toy cars. The method of 
training the parents involved 12 weekly clinic-based sessions (60–120 min) with par-
ent education and training, which included teaching trials wherein the triggering stim-
uli (i.e. item that evoked the RRBI) was present in the clinic room and the child was 
prompted to refrain from engaging in the RRBI with RIRD or to appropriately engage 
with the item using  DRV  . The FITBI initially used repeated practice in discrete trial 
training format and then transitioned to embedded trials into play-based activities. 
Supplemental individualized behavior management plans were developed if needed. 
A single-case concurrent multiple baseline across behaviors (two for each child) 
design was employed to evaluate the effects of FITBI, and the authors reported sub-
stantial reductions in RRBIs for all fi ve participants (Boyd et al.,  2011 ). 

T. Ruppert et al.



239

 Perhaps much of the literature surrounding RRBIs is covered within challenging 
behavior and self-injury studies, specifi cally behavior maintained by  non-social 
consequences  , as RRBIs are often hypothesized to be self-stimulatory, or that the 
reinforcement for the behavior is not mediated by another person. Many procedures 
have been shown to be effective in reducing such behaviors such as differential 
reinforcement (e.g. Azrin, Besalel, Jammer, & Caputa,  1988 ), environmental enrich-
ment strategies (e.g. Piazza, Adelinis, Hanley, Goh, & Delai,  2000 ), visual and ver-
bal cues (e.g. Horner, Carr, Strain, Todd, & Reed,  2002 ). What seems to be missing 
from the current literature is the inclusion of these procedures within comprehen-
sive treatment models for young children with ASD [e.g. Early Intensive Behavioral 
Intervention (EIBI), Early Start Denver Model (ESDM)]. A randomized control 
trial of 48 infants (Dawson et al.,  2010 ) found signifi cant improvements in adaptive 
behavior and IQ for the ESDM group; however, this intervention did not yield spe-
cifi c change in RRBIs as measured by the Repetitive Behavior Scale (Bodfi sh, 
Symons, Parker, & Lewis,  1999 ) (Leekam, Prior, & Uljarevic,  2011 ). Sallows and 
Graupner ( 2005 ) compared two applied behavior analysis ( ABA  )  programs  , one 
was clinic-based EIBI, and the other group was parent-implemented ABA. The 
parent-implemented ABA group performed as well as the clinic-based group includ-
ing signifi cant improvements on RRBIs as measured by the Autism Diagnostic 
Inventory—Revised (ADI-R; Lord, Rutter, & Le Couteur,  1994 ) for children 
described as “rapid learners” (Leekam et al.,  2011 ). More research is needed inves-
tigating educating and coaching parents to address RRBIs in young children with or 
at risk for ASD using focused interventions and embedding them into existing, 
effective comprehensive treatment models .  

    Challenging Behaviors 

   Challenging behaviors   such as tantrums, self-injury, and aggression are common 
among children with ASD (Durand, Hieneman, Clarke, Wang, & Rinaldi,  2013 ; 
Einfeld & Tonge,  1996 ; Emerson et al.,  2001 ; Hemmeter, Ostrosky, & Fox,  2006 ) 
and often develop as a result of environmental issues, lack of reinforcement for desir-
able behaviors, and communication impairment for both the child and parent 
(Harrower, Fox, Dunlap, & Kincaid,  2000 ). Such challenging behaviors can cause 
direct harm to themselves or other people, and interfere with efforts to help these 
individuals live more independently by disrupting educational and vocational efforts 
as well as home life (Emerson,  1995 ; Fox, Vaughn, Wyatte, & Dunlap,  2002 ). 

 Additionally, managing challenging behavior, the most commonly reported par-
enting diffi culty (Bromley, Hare, Davison, & Emerson,  2004 ), is a signifi cant source 
of parental stress and impacts the quality of life of children with ASD and their fami-
lies. Whether identifi ed and described as behavioral defi cits (e.g. a lack of socially 
appropriate communication skills) or behavioral excesses (e.g. repetitive and disrup-
tive behaviors), persistent behavioral challenges, presented by a child with develop-
mental delays can negatively impact the family unit (Baker et al.,  2003 ). It is 
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important to equip parents with the necessary tools to create a desirable family envi-
ronment (Meadan et al.,  2009 ). For example, Dunlap et al. ( 2006 ) taught two mothers 
to use  functional communication training (FCT)   during home routines to address 
serious challenging behaviors of their toddlers. The study procedures included (a) 
selecting home routines deemed especially problematic by the children’s mothers, 
(b) conducting a functional behavior assessment, (c) training the mothers to use FCT, 
and (d) having the mothers implement the procedures in the home in accordance with 
a single-case concurrent multiple baseline across routines design. The FCT training 
was 1-h in length and conducted in the home. The individualized instruction con-
sisted of (a) an explanation regarding the reasons for replacing the challenging 
behaviors with more appropriate replacement behaviors; (b) a review of the func-
tional assessment information including the child’s target behaviors, replacement 
communication behaviors, and selected reinforcers; (c) modeling by the researchers 
on how to prompt the child to use the replacement behavior to prevent the challeng-
ing behavior from occurring; (d) reminders that developing replacement behaviors 
also involves withholding reinforcers for challenging behavior; and (e) an opportu-
nity for the mothers to ask questions regarding implementation of the FCT proce-
dures. The mothers were also given a written script specifi c to their child as a guide 
and reference for how to implement the specifi c FCT procedures, which could be 
used as a prompt and referred to before intervention sessions. The results showed 
that the mothers were able to use the procedures correctly and interventions pro-
duced reductions in the children’s challenging behaviors and increases in their use of 
communicative replacement skills. 

 In another example, Sears et al. ( 2013 ) examined the use of the family-centered 
 prevent-teach-reinforce (PTR) model   with families of children with ASD to decrease 
challenging behavior. The PTR model includes fi ve steps aligned with the problem- 
solving process. It is a collaborative team driven process facilitated by a consultant 
who has expertise in behavioral principles and guides the team through fi ve steps: Step 
1: teaming (i.e. establishes membership and an agreement on how the team will func-
tion); Step 2: goal setting (i.e. focuses on identifying and defi ning the social, behav-
ioral, and academic targets); Step 3: PTR assessment (i.e. functional assessment 
includes direct and indirect observations covering three categories relating to anteced-
ent variables (Prevent), function and replacement variables (Teach), and consequence 
variables (Reinforce)); Step 4: intervention (i.e. team selects interventions and devel-
ops a plan for training and coaching adults to implement the strategies as intended); and 
Step 5: evaluation (i.e. uses targeted behavior change data to make decisions about the 
plan’s effectiveness and next steps) (see Dunlap et al.,  2010  for the model’s manual). 
The initial team meeting was 2-h in length and covered Step 1 and 2. The second meet-
ing was held after baseline to conduct the functional behavior assessment (Step 3) and 
develop the behavior intervention plan (Step 4) which was 3-h in  leng  th for each rou-
tine. The parents were then provided with a task analysis of each strategy and 30-min 
of training on the implementation steps using verbal and written instructions, model-
ing, rehearsal, and feedback. Results indicated that the parents were able to implement 
the behavior intervention plan with fi delity and successfully use the PTR process for a 
novel routine. The PTR intervention was associated with reduction in child challenging 
behavior and increases in alternative behavior in both target and non-target routines .  
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    Pre-Academic Skills 

  Parents of children with ASD are increasingly encouraged to become active partici-
pants in their children’s early education by applying behavioral intervention at home, 
often using  Discrete Trial Teaching (DTT)   (Crockett et al.,  2007 ; Eikeseth,  2011 ; 
Sturmey & Fitzer,  2007 ). For example, Lafasakis and Sturmey ( 2007 ) taught three 
parents  using   behavioral skills training to implement DTT with their children with 
developmental disabilities. Behavioral skills training included giving the parent a typed 
list of defi nitions of the ten components of DTT, modeling three DTT trials with the 
child, and then having the parent perform the same three DTT trails with their child. 
Immediate performance feedback (i.e. positive comments on components performed 
correctly and corrective feedback on components that needed practice) was provided 
by the coach to the parent following the performance. Three additional discrete trials 
were modeled by the coach that included the specifi c components that were previously 
implemented incorrectly. The rehearsal and modeling procedure was repeated until 
10 min elapsed. All three parents learned to implement DTT, parents were observed to 
use DTT with novel programs and children’s correct responding increased. 

 In another study, Crockett et al. ( 2007 ) examined the effects of an intensive par-
ent training program on the acquisition and generalization of DTT procedures with 
two parents of children with ASD. Each parent was individually trained and attended 
between 6 and 9, 2-h weekly training sessions. Parent training included a didactic 
lecture (i.e. defi nitions and examples of antecedents, consequences, intertrial inter-
vals, and data collection), video demonstrations, role-play, and practice with feed-
back. Parents taught their children four different functional skills using DTT to 
assess generalization across stimulus exemplars. Both parents were able to acquire 
DTT for teaching their children with autism. Both parents improved their teaching 
across child skills before receiving training on all child skills, which supports 
 generalization and the extent to which each parent extended their use of DTT pro-
cedures across untrained and topographically different child skills .  

    Functional Life Skills 

   Parents of children with ASD are often concerned about their ability to live safe, 
productive and independent lives (Shipley-Benamou et al.,  2002 ), which makes 
teaching functional life skills an important target for intervention. The child’s abil-
ity to perform  functional life skills      without assistance eases the burden placed on the 
parents, due to the time and energy needed to perform these tasks (Batu,  2014 ; 
Shipley-Benamou et al.,  2002 ). Functional life skills include behaviors that allow 
the child to live more independently, such as preparing simple meals, performing 
household chores, and getting dressed. Several teaching strategies have been used to 
teach functional life skills, including backward and forward chaining procedures 
(Cooper, Heron, & Heward,  2007 ), task analysis (Test, Spooner, Keul, & Grossi, 
 1990 ), simultaneous prompting (Fetko, Schuster, Harley, & Collins,  1999 ), 
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least-to- most and most-to-least prompting (Taber, Alberto, Seltzer, & Hughes, 
 2003 ), and in-vivo and video modeling (Ayres, Maguire, & McClimon,  2009 ; 
Goodson, Sigafoos, O’Reilly, Cannella, & Lancioni,  2007 ; Shipley-Benamou et al., 
 2002 ). In one study, Shipley-Benamou et al. ( 2002 ) used instructional video model-
ing to teach functional life skills to three children with autism (ages 5–6 years). 
They used a single-case research multiple-probe design across fi ve different tasks 
(i.e. making orange juice, preparing a letter to mail, putting a letter in the mailbox, 
feeding a pet, cleaning a fi shbowl, and setting a table) to examine the effi cacy of the 
video modeling strategies. Their fi ndings suggest that video modeling was effective 
in promoting acquisition of functional life skills for all three participants. Results 
were maintained during a no-video phase and at 3-month follow-up. 

 In another study, Batu ( 2014 ) examined the effectiveness of teaching parents to 
use simultaneous prompting through visual supports to increase functional life skills 
(i.e. eating pudding and hand washing) in preschool-aged children with developmen-
tal delay. A single-case research multiple-probe design across three participants was 
used to determine the effi cacy of the intervention. Results of the study suggest that 
mothers were able to learn the procedure and children were able to acquire skills, 
which maintained at 2-week follow-up and generalized to new skills. The authors 
suggest that both parent and child were able to generalize the acquired skills  .   

    Discussion and Future Research 

 Parent training has emerged over the past 40 years as an important target for inter-
ventions regarding children with developmental disabilities (Kaminski et al.,  2008 ; 
Maughan et al.,  2005 ). Parents are recognized as the best intervention agents because 
of the amount of time they spend with their child as well as the variety of settings 
they have the chance to teach skills in (Sears,  2010 ). Research also indicates that 
parent training is time- and cost-effective and leads to better generalization and 
maintenance than therapist-implemented intervention models (Brookman-Frazee, 
Vismara, Drahota et al.,  2009 ). BPT literature also suggests that parents typically 
fi nd training acceptability, especially when compared to pharmacological interven-
tion (e.g. Waschbusch, Cunningham, Pelham et al.,  2011 ). However, there are sev-
eral gaps in the literature that suggest several future research directions. Parent 
training in the ASD literature has not reached the level of treatment packages seen 
for typically developing children with compliance problems (Matson, Mahan & 
LoVullo,  2009 ; Matson, Mahan & Matson,  2009 ). Future research is needed to deter-
mine the best treatment package for ASD symptom severity, but also to identify 
essential intervention components, and to determine comparative effectiveness 
between intervention approaches. Parent education programs often use multiple 
intervention strategies (e.g. didactic instruction including lecture with video model-
ing and role play followed by practice with child with immediate performance feed-
back in natural setting) making diffi cult the extent to which we can identify the active 
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ingredients of the intervention. Certainly the amount and type of parent education 
and coaching will vary across targeted skills and parent-child dyads, but the current 
literature base does not inform this type of clinical decision making. Identifying the 
essential components of a packaged parent education intervention given the target 
parent and child skills and parent-child demographic variables (e.g. age of child, 
severity of ASD symptoms, educational background of parent) could yield several 
benefi ts including decreasing response effort and time commitment for the parent 
and clinician, improving treatment fi delity and the amount of time it takes to reach a 
criterion level of performance supporting behavioral change, and maximizing clini-
cal time so that more families can be served in a shorter amount of time or more 
intensive parent education and coaching can be delivered to those families whose 
situations warrant it. Research informing the  individualization and intensity   of parent 
education programs would also further theoretical models of tiered intervention for 
families (see Stepping Stones Triple P-Positive Parenting Program; Tellegen & 
Sanders,  2013 ; McIntyre & Phaneuf,  2007 ). Several research teams have suggested 
the need to conduct multi- component   analysis of parent education interventions to 
determine which intervention components, training formats (group versus one to 
one), and dosage yield the most effect on parent and child outcomes (Lang et al., 
 2009 ; Patterson et al.,  2012 ; Roberts & Kaiser,  2011 ; Strauss et al.,  2013 ). Single-
case research designs offer an effi cient and fl exible way to conduct multi-component 
analyses (Lerman, Swiezy, Perkins-Parks, & Roane,  2000 ; Moore & Fisher,  2007 ; 
Ward-Horner & Sturmey,  2010 ). Future research should conduct multi-component 
analyses of parent education programs with the goal of better understanding the 
active ingredients of parent education programs, dosage related issues, and how 
interventions are best adapted for individual parent-child dyads or populations. 

 Relatedly, parent education and training studies are complicated in their 
“study within a study” design (Meadan et al.,  2009 ). That is, the  logic model   of 
any parent- implemented intervention involves cascading logic where (a) a parent 
education program is implemented to effect change on parent behavior, and (b) 
the trained parent subsequently implements intervention with his/her child. 
However, the majority of parent-implemented intervention studies do not take 
baseline data on parent use of targeted strategies. Therefore, it is impossible to 
say a functional relation exists between the parent education training and change 
in parent behavior.  We   acknowledge two possible reasons for this oversight: (a) 
the worry that providing parents with any training prior to baseline will not con-
stitute baseline performance, and (b) the diffi cult inherent in obtaining a baseline 
of parent behavior when the intervention is based on child assessment (e.g. par-
ent implemented function based intervention for challenging behavior). In our 
own work, we have been successful in obtaining stable baseline data on parent 
performance by conducting assessment before the start of the study and provid-
ing parents with limited instruction (e.g. reading or lecture and task analysis of 
behavior intervention plan) prior to baseline. This also allows us to evaluate 
whether a functional relation exists between a single component of parent 
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 education and intervention (e.g. performance feedback) and change in parent 
behavior. Future research on parent-implemented interventions should include 
baseline measures of parent use of targeted strategies wherever possible. 

 In addition, although  cultural and socioeconomic variables   are widely 
acknowledged to be important when designing parent education programs (e.g. 
Mueller, Singer, & Grace,  2004 ), we currently lack suffi cient evidence of effec-
tiveness and social validity for use of parent education and training programs 
supporting parents’ implementation of EI for ASD for diverse populations (Lang 
et al.,  2009 ; Magaña, Lopez, & Machalicek,  in press ; Patterson et al.,  2012 ; 
Roberts & Kaiser,  2011 ; Strauss et al.,  2013 ). Moreover, there is a current focus 
on the involvement of mothers and middle-class families (and parents who have 
agreed to participate in study) (Meadan et al.,  2009 ). For those families facing 
the double disadvantage of a child with a developmental disability and stressful 
life situations (e.g. incarceration of family members, teen parents, parents with 
IDD, poverty), evidence-based parent education and training programs will 
likely require some degree of adaptation. Two obvious barriers to conducting 
research with diverse populations is recruiting and maintaining such families in 
research studies and the absence of available templates for culturally adapting 
EIBI and focused interventions. Researchers may fi nd helpful literature in other 
fi elds on cultural adaptation of interventions (Davidson et al.,  2013 ) and the 
recruitment and retention of diverse families (UyBico, Pavel, & Gross,  2007 ). 
Despite the barriers to conducting research with diverse populations, to assure 
the effectiveness and ecological validity of currently available parent education 
and training programs for all types of families, future research must be  conducted 
with fathers and other family members from diverse cultural, linguistic, socio 
economic backgrounds. 

 Finally, there is a relative lack of research evaluating the bidirectional relation-
ship between  parent and child outcomes  . Understandably, research on parent- 
implemented EI/EIBI is primarily concerned with measuring the impact of the 
intervention on child outcomes. However, parental well-being has been correlated 
with a range of child outcomes in cognitive, behavioral, and psychological develop-
ment (Brand & Brennan,  2009 ). Parent and child variables may have a mutually 
escalating effect on each other (Baker et al.,  2003 ; Neece, Green, & Baker,  2012 ). 
For example, high levels of child challenging behavior exacerbate parental stress 
over time, while high levels of parental stress can lead to increased child challeng-
ing behavior. In addition, parental mental health outcomes may contribute to less 
positive outcomes of behavioral interventions (Osborne et al.,  2008 ), including fail-
ure to engage with services, less effective parenting, less developmental progress, 
and higher incidences of behavioral problems (Brinker, Seifer, & Sameroff,  1994 ). 
Due to the strong link between parental and child outcomes, it is important that 
future research both directly target and measure parental outcomes in behavioral 
interventions with children with ASD (for a review and proposed intervention 
model see Karst & Van Hecke,  2012 ).  
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    Suggestions for Practice 

 Based on the extant literature and concerns discussed in this chapter, the following 
suggestions for practice in EI for ASD are made:

    1.     Pre-service and in-service training programs   for EI professionals working with 
families of children with ASD must ensure coverage of applied behavior analysis 
principles and evidence-based assessment and intervention, but should also 
cover family-systems theory and best practices in working with families of 
young children including capacity-building interventions, helpgiving interven-
tions and family and professional collaboration. The Council for Exceptional 
Children Division for Early Childhood ( 2014 ) offers a free download of DEC 
Recommended  Prac  tices in Early Intervention/Early Childhood Special 
Education that includes coverage of family-centered practices at (see   www.dec-
sped.org/recommendedpractices    ).   

   2.    EI professionals should gain competency in using BPT with diverse parents and 
children through direct instruction and supervision by professionals competent 
in BPT with high needs populations.   

   3.    EIBI and focused intervention  programs   for children with ASD should develop 
programs that include parent participation as an interventionist, but do not 
entirely rely on parent-implemented intervention. We know that EIBI program 
are more effective than less intensive EIBI (Reichow & Wolery,  2009 ) and less 
intensive EIBI is more effective than eclectic treatment (Strauss et al.,  2013 ), but 
fi ndings are mixed if parent implemented EIBI programs are as effective as 
center- directed programs with some research suggesting effects are equal 
(Sallows & Graupner,  2005 ) and other research suggesting clinical programs 
have superior outcomes on intelligence, visual-spatial skills, language and aca-
demics when compared to parent-implemented programs (Smith, Groen, & 
Wynn,  2000 ).   

   4.    Intensive parent  training   yields better outcomes and there is some evidence that 
children may benefi t more from parent implemented when they have basic skill 
prerequisites (Strauss et al.,  2013 ).   

   5.    EI programs should guarantee that parent education and training offerings priori-
tize the core symptoms of ASD and related comorbidities, but also deliver train-
ings on commonly experienced diffi culties in  early childhood   such as feeding 
and sleep issues, and toilet training.   

   6.    For maximal positive  parent and child outcomes  , parent education and training 
programs require ongoing measures of treatment fi delity or integrity (i.e. the 
degree to which an intervention is implemented as intended (usually an observer 
is present; Gresham, Gansle, & Noell,  1993 )) of both the implementation of the 
education and training program and parent implementation of the intervention.   

   7.     Professionals   should program for and assess the maintenance of parent training 
effects (i.e. parent continues to implement intervention in the absence of clini-
cian) to improve the longevity of treatment effects on child skills/behavior. A 
statewide survey of parents of children with autism suggests that adherence to 
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prescribed behavioral and medical interventions to be very low (approximately 
24 % and 16 %, respectively; Moore & Symons,  2009 ). Parent education pro-
grams and the interventions we ask parents to implement with their children 
should be routines-based so that they fi t into the daily context of life and we 
should routinely assess the contextual fi t of interventions for families by asking 
parents to rate the social validity of goals, procedures, and expected/obtained 
outcomes at beginning, middle, and end of intervention (Meadan et al.,  2009 ).   

   8.    Professionals using  telecommunication technology   to increase parent access to 
education and training programs should develop protocols to ensure confi denti-
ality, parental choice of delivery options, and effective training (Lee et al.,  2015 ).      

    Conclusion 

 Encouraging fi ndings in the parent-implemented EI literature include a wide range 
of parent and child skills and behaviors targeted by interventions and the effective-
ness of parent-implemented interventions to address the social communication 
delays and challenging behavior common to young children with ASD. As the 
 literature base grows, professionals can look forward to gaining clarity on the com-
parative effectiveness of different approaches and dosages of parent education and 
training programs for children with differing ASD severity.     
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    Chapter 9   
 Fad, Pseudoscientifi c, and Controversial 
Interventions                     

       Jason     C.     Travers      ,     Kevin     Ayers     ,     Richard     L.     Simpson     , and     Stephen     Crutchfi eld    

          Introduction 

 Special education and related professions are noteworthy for attracting and accepting 
unsubstantiated interventions (Metz, Mulick, & Butter,  2016 ). Professionals, fami-
lies, and other stakeholders affected by ASD have especially been duped into believ-
ing in faddish “cures” and unconventional treatment methods. This problem 
historically has obstructed the progression of understanding and reliable application 
of effective methods for learners with ASD. The tendency toward  unproven and 
disproven treatments   has had harmful, dangerous, and sometimes fatal outcomes. 
The nefarious legacy and recent resurgence of facilitated communication (FC) per-
haps best exemplifi es how pseudoscience impinges on special education practice. 
Alternatively, scientifi c values and methodology are useful for preventing the spread 
of worthless and harmful interventions and establishing a repository of interven-
tions supported by verifi able explanations. This special education scientifi c move-
ment refl ects intentions to positively infl uence how professionals support and 
educate learners with ASD. In many respects this important prophylactic role paral-
lels the Hippocratic Oath: “First do no harm.” 
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 However, advancing scientifi c methods, values, and thought has proven insuffi cient 
for preventing the proliferation of nonsense within the ASD community. Vyse 
( 2005 ) explained that simply pointing out fad, disproven, and unproven interven-
tions does not prevent them from spreading. In  contrast   developing and improving 
consumer’s ability to evaluate interventions is indispensable. We wholeheartedly 
agree. Although this textbook provides clarity about intervention models most 
likely to be effective, mere identifi cation will not ensure implementation nor suffi -
ciently deter adoption of fad, pseudoscientifi c, and controversial interventions. 
Similarly, providing a list of historical and contemporary examples of fads and 
pseudoscientifi c interventions in ASD also is insuffi cient; such interventions evolve 
with astounding speed and are easily repackaged. Rather, understanding fundamen-
tal scientifi c principles and rules of argumentation presented alongside characteris-
tics of pseudoscience will best ensure prudent and objective evaluation of educational 
interventions in ASD. 

 The intervention models described in previous chapters were derived from scien-
tifi c investigation. Each represents the accumulation of knowledge acquired during 
decades of meticulous work. This chapter is in response to the ongoing need to 
understand why people affected by ASD continue toward unsupported, refuted, or 
sometimes bizarre treatments. The aim of this chapter is to support professionals 
and other stakeholders to avoid fad, controversial, and pseudoscientifi c interven-
tions in ASD by outlaying the tools of science and pseudoscience in ways that sup-
port critical analysis of claims about interventions for learners with ASD. Specifi c 
attention is dedicated to contrasting science with pseudoscience as well as some 
related psychological phenomenon and errors in thinking that stimulate irrational 
thought and behavior. Various historical and contemporary examples also are 
reviewed to illustrate the characteristics, dangers, and persistence of fads and pseu-
doscience in ASD. Implications for professionals and families also are discussed.  

    The Rise in Popularity of Fad, Pseudoscientifi c, 
and Controversial Treatment 

 Much attention and has been dedicated to investigating fad and controversial treat-
ments in ASD. Journal articles (e.g., Mudford et al.,  2000 ; Simpson & Myles,  1995 ; 
Todd,  2012 ; Tostanoski, Lang, Raulston, Carnett, & Davis,  2014 ; Travers, Tincani, 
& Lang,  2014 ) textbooks (e.g., Foxx & Mulick,  2016 ), and popular print (e.g., Offi t, 
 2010 ) have dealt with a variety of unsubstantiated claims regarding various treat-
ments. Despite advances in understanding ASD etiology, early identifi cation, and 
treatment, many unfounded beliefs and pseudoscientifi c interventions continue to 
proliferate. The intervention models outlined in this book represent those that have 
objectively produced desired improvements. These hard-won advancements in 
knowledge are products of science and represent the state of the art in early inten-
sive behavior intervention (EIBI). Despite these developments, unsubstantiated or 
inaccurate information about the causes of characteristics of ASD may lead 
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unsuspecting or uniformed parents to adopt treatments and interventions that are 
fads, unproven, disproven, and potentially harmful. Several basic factors can be 
used to explain this problem. 

 Children with ASD experience an array of challenges effecting social, commu-
nicative, and behavioral development. The extent that these areas of development 
are impaired varies considerably and their causes remain only partially understood. 
Nevertheless, many children are severely impacted by their ASD and other legiti-
mate comorbid conditions. The resultant turmoil and anguish experienced by par-
ents, family members, and/or other individuals who care about the person with the 
ASD diagnosis, as well as feelings of love, devotion, and protection undoubtedly 
serve as motivation for seeking out interventions and treatments that purportedly 
improve functioning (Metz et al.,  2016 ). Fear of regret for omitting potentially help-
ful treatments also may play a role in adopting unproven or disproven ASD treat-
ments. Such emotions may compromise rational thinking and lead even highly 
educated parents to seek interventions that promise small but supposedly important 
gains (e.g., sensory integration training; SIT) to miraculous breakthroughs (e.g., 
FC) and warnings of deterioration in functioning if an unsupported method is aban-
doned (e.g., special diets). 

 The  baffl ing contradiction   of savant-like qualities of a few people with severe 
ASD, as well as the relatively more common splinter skills among others, also may 
contribute to adoption of unsupported interventions. This may be because assump-
tions of hidden potential are inferred based on idiosyncratic splinter skills. For 
example, children with ASD are characterized as having extensive support needs 
that are sometimes accompanied by precocious reading ability or advanced visual- 
spatial skills. Similarly, some parents have reported their children developed nor-
mally and suddenly lost communication and social skills, although insuffi cient 
evidence of regressive ASD substantiates this claim (Hansen et al.,  2008 ). In rare 
cases, people with ASD also have savant skills in music (e.g., recite symphonies), 
mathematical computation (e.g., calendar calculation), artistic ability (e.g., draw-
ing, painting), and/or other areas (Howlin, Goode, Hutton, & Rutter,  2009 ). Despite 
the rarity  of   savant skills, popular media often portray people with ASD as regularly 
fi tting this stereotype. The apparent incongruence between ability and disability is 
perplexing, even among experts, and may contribute to unfounded beliefs that a 
person with ASD has normal or superior intellectual functioning, but somehow is 
trapped in an “autistic world” or an unresponsive body (Stubblefi eld,  2011 ). These 
phenomena may generate an aura of mysticism about ASD etiology that contributes 
to adoption of related unfounded treatments. 

 The  prevalence   of ASD has dramatically increased since 1990 (CDC  2007 ,  2009 ; 
Fombonne,  2007 ; Yeargin-Allsopp, Rice, Karapurkar, Doernberg, Boyle, & Murphy, 
 2003 ). During these decades, fears of an ASD epidemic became increasingly wide-
spread (Fombonne,  2001 ). The estimated epidemiological prevalence at the time this 
chapter was written was 1 in 68 (CDC,  2014 ). Fears of an “ASD epidemic” remain 
endemic (Lilienfeld & Arkowitz,  2007 ). Despite increased prevalence, popular belief 
of an ASD epidemic appears to be inconsistent with the evidence (Gernsbacher, 
Dawson, & Goldsmith,  2005 ). The increase has been largely (but not entirely) 
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attributed to (1) broadening of the diagnostic criteria for ASD, (2) addition of ASD 
as a special education eligibility category in the Individuals with Disabilities 
Education Act of 1990 and its subsequent reauthorizations, (3) increased awareness 
of and monitoring for ASD, and (4) improved assessment and identifi cation methods 
(Fombonne,  2009 ; Presmanes, Zuckerman, & Fombonne,  2014 ). Nevertheless, the 
apparently sudden and dramatic increase is often national news and has contributed 
to  widespread concerns that vaccines might play a role. This belief is tied to a single 
retracted paper that appears to have been fi nancially motivated (Offi t,  2010 ). The 
resulting irrational behavior stemming from this scam includes anti-vaccine rhetoric 
and likely has contributed to the adoption of duplicitous treatments with limited or 
no effi cacy for treating ASD symptomology. 

 The  limited availability   of and costs associated with effective interventions also 
may send parents to search for alternative (i.e., unproven) interventions (Metz et al., 
 2016 ; Tuzikow & Holburn,  2011 ). While ASD prevalence increased, more 
Americans gained access to the Internet and information about various fads and 
alternative treatments became readily available. Some of these alternatives are more 
affordable, at least in the short term, and easier to administer (e.g., megavitamins) 
than established methods (e.g., Discrete Trial Training). Some interventions trended 
in popularity, quickly gaining and losing attention (e.g., secretin therapy); but others 
have endured (e.g., SIT; FC). Parents who were unable to access proven interven-
tions (e.g., rural families; impoverished families) or simply could not afford them 
might have turned instead to more accessible but unproven interventions. 

 The perceived mystery of  ASD   coupled with the fears of an ASD epidemic and 
the limited availability of intervention services represented ideal conditions for 
quacks, confi dence men, and crackpots. When infrastructure for online commerce 
gained consumer confi dence, misleading information could be easily disseminated 
to create an exploitative industry of massive size and scope. False causes were man-
ufactured in lockstep with “miraculous” and “breakthrough” treatments designed to 
address those causes. Today we witness an array of unsubstantiated claims con-
nected to unproven (and often unregulated) treatments on the Internet, some of 
which are described later in this chapter. Professionals and parents likely have been 
exposed to, tempted by, or duped by some of these alternatives. Few are immune to 
such exploitation. 

    Characteristics of Fad, Pseudoscientifi c, and Controversial 
Interventions 

  Fad, controversial, and pseudoscientifi c interventions are terms used to describe 
distinctively different phenomenon, but each  is   intended to achieve niche or broad 
acceptance. The Oxford dictionary defi nes fad as “an intense and widely shared 
enthusiasm for something, especially one that is short-lived; a craze; an arbitrary 
like or dislike.” Fads can be benefi cial, benign, or harmful as well as expensive or 
affordable. Fads in diet and fi tness may be benefi cial if they increase the health of 
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participants, but harmful if they distract from more effective approaches. Fads in 
special education are almost always costly and harmful. Education fads rarely con-
fer benefi t and waste time, opportunities to learn, effort, and money while sapping 
optimism for and attainment of better outcomes (Kozloff,  2005 ). Yet fads are dis-
turbingly common in education. Mostert ( 2000 ) explained how the bandwagon 
effect contributes to fads by attaining a self-perpetuating status that frequently 
depends on simple but divisive ideology and proselytizing. The fi eld has encoun-
tered numerous fads that rapidly gain and lose popularity, but some fads are main-
tained and become malignant problems that obstruct progress (Kozloff,  2005 ). In 
this way, education fads can become controversial practices, usually through the 
pseudoscientifi c mechanisms, and be sustained via educational practice and accep-
tance. This illustrates the power of the bandwagon effect.

  Bandwagons provide a communal sense of purpose, an energizing camaraderie, and a col-
lective voice whose power exceeds its importance. Bandwagons are used to champion a 
cause, engage in sweeping yet attractive rhetoric, and generally promise far more than they 
ever have hope of delivering while simultaneously downplaying or ignoring the negative 
aspects of their edicts (Mostert,  2000 , p. 124). 

   Ideas can be controversial for a variety of reasons. In some cases, controversy 
refers to differences of opinion. In other circumstances, controversy might refer to 
an ethical argument that confl icts with evidence. For example, there exists substan-
tial evidence supporting the effectiveness of aversive interventions for modifying 
extremely dangerous self-injury (e.g., eye-gouging), but many behavior analysts 
may disagree with the practice. Putting those issues aside, our purpose is to focus on 
controversial interventions used despite evidence of their effectiveness (Metz et al., 
 2016 ; Silver,  1995 ). Controversial interventions might cause confusion because the 
available evidence of treatment effects is contradictory or because no confi rming or 
refuting evidence is available. This confusion partly stems from a credulous disposi-
tion of accepting a claim as true or withholding doubts until a claim is disproven (or 
belief becomes untenable) and the misperception that evidence is a synonym for 
absolute proof. Importantly, evidence exists on a continuum and correlates with 
degrees of confi dence about the validity of claim. Strong evidence typically is rep-
resented by multiple methodologically sound studies that result in similar outcomes. 
Confi dence in the claim increases with the quantity and quality of empirical evi-
dence supportive of (or refuting) the claim. A body of high-quality evidence leads 
to scientifi c consensus, but is never considered an indication of absolute certainty 
(i.e., proof); there are no absolutes in science. Chance, poor research design, or 
confounding factors may produce fi ndings that contradict a larger body of evidence, 
but do not warrant dismissal of the prevailing evidence. 

 When the preponderance of evidence supports a claim, that claim is treated as more 
likely accurate than an alternative explanation supported by a small body of confl ict-
ing evidence. Importantly, contradictory minority fi ndings typically are not suffi -
ciently meritorious to justify rejection of scientifi c consensus. Thus,  controversial 
treatments can be explained in two ways. First, an intervention used in the absence of 
suffi cient supporting evidence is controversial when being used outside carefully con-
trolled and protective boundaries of scientifi c experimentation. Second, controversial 
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treatments also are those used in spite of scientifi c consensus. Proponents of 
controversial treatments often point to fl awed research to support their position, espe-
cially when it confl icts with consensus. They also argue that controversy is “proof that 
it works for some people” and therefore “worth trying for yourself.” This logic, in 
turn, gives way to other claims of conspiracy to suppress alternatives, accusations of 
“close-mindedness”, and shifting the burden of proof from the claimant to the skeptic. 
Such fallacious reasoning colludes with credulity to convey a sense that “controver-
sial” is a permissive rather than prohibitive label. 

 Pseudoscience obviates the corrective mechanisms of the scientifi c method in 
that it relies on seeking confi rmation of an already accepted conclusion. When evi-
dence refuting the claim is obtained, belief often is maintained by altering the expla-
nation for the phenomenon; evidence against is distorted as questionable or favorable 
evidence (e.g., ad-hoc hypotheses; moving the goalpost fallacy). Society is rife with 
pseudoscience because it often is diffi cult to distinguish from authentic science and 
thrives where there exists little cultivation of analytic behavior. Consequently, pseu-
doscientifi c beliefs like astrology, homeopathy, anti-vaccination, SIT, megavita-
mins, intelligent design, dowsing, ghost hunting, 9–11 truthers, and so on are 
well-subscribed. We return later to pseudoscience to contrast it with science, but 
suffi ce to say that many popular beliefs, therapies, and treatments exist wholly on 
pseudoscientifi c ground because (1) they are deceptively cloaked as science and (2) 
many individuals do not, cannot, and probably should not be expected to evaluate 
all claims to ascertain validity .  

    Science, Anti-Science, and Pseudoscience 

 According to Merriam-Webster, science is defi ned as “knowledge about or study of 
the natural world based on facts learned through experiments and observation; a 
particular area of scientifi c study (such as biology, physics, or chemistry); a particu-
lar branch of science; a subject that is formally studied in a college, university, etc.” 
The Oxford dictionary defi nes science as action by stating it is “the intellectual and 
practical activity encompassing the systematic study of the structure and behavior 
of the physical and natural world through observation and experiment.” Generally, 
science and scientifi c behavior entails the accumulation of facts via deployment of 
experimental methods to examine the natural order of our environment. From a 
behavior analytic perspective, science is comprised of a repertoire of complex 
behavior reinforced by discovering facts about natural phenomenon. 

  Science   is more than the application of a method. Ultimately, science is a set of 
attitudes that emphasizes a disposition toward facts rather than arbitrary respect for 
authority, acceptance of evidence even when it confl ict with desires, and suspen-
sion of belief or advocacy for a position until suffi cient evidence is available 
(Skinner,  1957 ). Accordingly, a scientifi c attitude is conservative in that it mini-
mizes assumptions and instead emphasizes evidence. Science also values testabil-
ity (i.e., falsifi ability), reliability, accuracy, replication, and precision. By defi nition 
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and design, the scientifi c process is geared to facilitate knowledge advancement, 
positive systems change, and innovation through a systematic and controlled 
course of action. Logical theories, models, and hypothetical constructs lead to 
cogent predictions and hypotheses. In turn, ensuing postulations are subjected to 
measured, organized, and systematic evaluation. Ultimately, empirical investiga-
tions in ASD serve as the foundation for knowledge of effective practice. Relative 
to expediting a conceptual and practical understanding of ASD and pointing the 
way toward maximally effective and effi cient interventions, science ensures con-
ceptual models and theoretical explanations are linked to objective and empirical 
evaluations of purported interventions. This process stands in sharp contrast to 
indiscriminate and credulous acceptance of unproven interventions derived from 
vague and/or peculiar suppositions derived from  unsubstantiat  ed anecdotes as the 
primary or exclusive kind of evidence. 

 Scientifi c thinking and methodology are needed to evaluate, refi ne and bring to 
fruition benefi cial and utilitarian innovations. It is an irrefutable fact that a number 
of current promising interventions originated as classroom practices that had lim-
ited theoretical and empirical support. Because of the heterogeneity of ASD symp-
tomology, practitioners are often required to calibrate interventions to best fi t the 
characteristics of the students in their care. This calibration lends itself to extension, 
creativity, and innovation. Practitioners who work daily with learners with ASD 
have developed a host of interventions that we know little about (i.e., consequence 
maps, social scripting, power cards, cartooning, and so on). These interventions and 
others like them represent the very essence of what teachers of students with ASD 
should strive to be: Persistent, imaginative, and dynamic. Indeed special education 
is replete with examples of interventions for learners with ASD initially devoid of 
scientifi c support, but rooted in sound theory (e.g. behavior analysis) and widely 
used. Some of these methods were later found to have varying degrees of effi cacy 
and utility (Lang, Koegel, et al.  2010 ; Lang, O’Reilly, et al.  2010 ). 

 Social narratives (Bledsoe, Smith, & Simpson,  2003 ; Crozier & Tincani,  2005 ; 
Ganz, Kaylor, Bourgeois, & Hadden,  2008;  Kokina & Kern,  2010 ) and visual sched-
ules (Duttlinger, Ayres, Bevill-Davis, & Douglas,  2013 ; Cihak, Wright, & Ayres,  
 2010 ; Waters, Lerman, & Hovanetz,  2009 ) are examples of current promising meth-
ods. The genesis of both of these interventions was in classrooms for students with 
ASD and both examples involved wide-scale adaptation of the methods by class-
room professionals, independent of and prior to empirical validation via scientifi c 
scrutiny. Conversely, and on a far less positive note, myriad examples of interven-
tion methods used by educators have been found to be ineffective and/or detrimental 
to learners with ASD. The thoroughly discredited FC method was widely used and 
adopted prior to scientifi c scrutiny that quickly revealed its destructive and disrepu-
table nature (Palfreman,  1993 ; Wheeler, Jacobson, Paglieri, & Schwartz,  1993 ). 
Such problems highlight the important role of the scientifi c process as the most 
effective mechanism for identifying and vetting information about untested  methods 
prior to dissemination. This vetting serves as an objective way of advancing poten-
tially positive methods through a systematic process that enables professionals and 
other stakeholders to maximize attainment of desirable outcomes. 
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 With only about 40 years of painstaking research, the fi eld remains in early 
stages of intervention development. Some discoveries have been made and are out-
lined in previous chapters, but these are hardly satisfactory stopping points for self- 
congratulation. There remain numerous questions to be answered and our ignorance 
about various phenomena related to ASD vastly exceeds our collective knowledge. 
Accordingly, it would be foolish to not pursue refi nements of existing repositories 
or pursue novel methods that enhance our understanding of how best to support 
persons with ASD. It is equally imprudent, however, to capriciously and impul-
sively pursue matters related to ASD according to whimsical, unsupported, and 
unreasoned assumptions and groundless claims. Such pursuits distract from promis-
ing research of legitimate interventions. Fad and pseudoscientifi c interventions 
claim to be the product of innovative, cutting edge research and discovery in 
response to (or defi ance of) authentic progress portrayed as too slow, deliberate, 
methodical, and conservative. Yet this is precisely what pseudoscience does; sty-
mies innovation by misdirecting intellectual, fi nancial, and human capital from 
legitimate and promising investment to the pockets of ideologues and charlatans 
(e.g., Nancy Lurie Marks Foundation, John P. Hussman Foundation). This protec-
tive attitude is, ironically, distorted to persuade consumers that researchers are elit-
ist, self-serving, protective, and conspiratorial. 

 Scientifi c illiteracy manifests in myriad ways ranging from superstition to gull-
ibility and outright rejection of evidence (e.g., science denial). Scientifi c illiteracy is 
the absence of the basic understanding of the methods and philosophy of science 
(i.e., rationalism). Scientifi c illiteracy is perhaps more common, but science denial 
has become more popular among well- and less-educated individuals alike (Funk & 
Rainie,  2015 ). Although science is the best method ever devised for understanding 
the way the universe works, it remains an imperfect process. There can be no abso-
lute certainties in science. Conclusions are always tentative and subject to scrutiny 
or disposal when new evidence becomes available. Accepted explanations are 
accompanied by caveats and differing degrees of confi dence. The limitations of the 
scientifi c method are often misunderstood and misrepresented as reasons to dismiss 
scientifi c evidence, theory, and expertise. Criticism is a fundamental to the scientifi c 
method, but healthy criticism is starkly different from  anti-science   (Schiebinger, 
 2001 ). Wholesale rejection of science (Gross & Leavitt,  1997 ; Kavale & Mostert, 
 2003 ; Kozloff,  2005 ; Sasso,  2001 ) relies on poorly informed individuals who often 
confuse free speech with a right to be heard and respected. Treating all ideas with 
equal respect is intellectually dishonest and a dangerous proposition. 

 Scientists in fi elds related to ASD should be unapologetic critics of fads, hyper-
bolic claims, and treatment whims, but also equally strong advocates for responsible 
innovation. We argue for a reasoned course of action. First, rely on evidence-based 
interventions while simultaneously pursuing novel, rational, and plausible explana-
tions along with innovative methods derived from prevailing theories of learning 
(i.e., operant, respondent, and observational). Second, include content in  professional 
and parent training to aid the establishment of skills for evaluating claims for scien-
tifi c (or pseudoscientifi c) merit. Discovery and validation of interventions via the 
 scient  ifi c method will expedite productive research and development outcomes that, 
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in turn, translate to improvements in the lives of the children with ASD and their 
families. This advancement is unlikely without consumers who readily recognize 
the ploys associated with pseudoscience. 

    Pseudoscience 

  Pseudoscientifi c interventions are those that do not adhere to scientifi c standards, 
but attempt to cloak themselves in the fabric of science. This deceptive tactic 
makes establishment of a clear demarcation  betwe  en science and pseudoscience 
diffi cult. Indeed, “science probably differs from pseudoscience in degree rather 
than kind” (Lillienfeld, Lynn, & Lohr,  2003 , p. 5). However, there exist clear indi-
cators of pseudoscience that enhance differentiating between plausible and fantas-
tic claims. Whereas science pursues knowledge by accumulating facts via 
observations to inform development of beliefs, pseudoscience  begins with a con-
clusion  rather than a hypothesis and seeks ways to confi rm the suspicion rather 
than test it. In other words, whereas scientifi c thought requires suspension of belief 
until suffi cient evidence is available, pseudoscience begins with unsupported con-
clusions followed by biased selection of information that conforms to preconceived 
belief. Science recognizes the potential impact of bias and has designed systems to 
limit human tendencies to confi rm inaccurate but personally favorable or cherished 
beliefs. Pseudoscience relies on a preconceived agenda and pursues supportive 
fi ndings while simultaneously (and often subconsciously) dismissing negating 
results. Lack of controls for the infl uential effects of this confi rmation bias is a 
hallmark of pseudoscience. 

 Pseudoscience typically is associated with grandiose claims that are uncoupled 
from evidence. It also is dogmatic in the face of new and confl icting evidence. 
Arguments in support of pseudoscientifi c interventions appear rooted in scientifi c 
evidence or theory and thereby convey a sense of legitimacy. For example, learners 
with ASD often engage in repetitive behavior and sometimes those behaviors serve 
the purpose of self-stimulation. Sensory integration has attached itself to this phe-
nomenon to give credence to “mentalistic” and unverifi ed suppositions of causes of 
and treatments for stereotyped (and other) behaviors. When studies fail to fi nd pre-
dicted effects, or when studies reporting positive fi ndings do not meet minimal qual-
ity standards for methodological rigor, proponents rely on selective evidence and 
retreat to dogmatic and fallacious reasoning (“I’ve seen it for myself. It worked for 
my son.”). Indeed, pseudoscience relies on testimonial rather than empirical data to 
advance the claim and protect  belief. Inspirational anecdotes usually are provided to 
support extravagant claims of major breakthroughs (i.e., appeals to emotion) or quell 
criticism. In this way, it becomes clear how such thinking and behavior contributes 
to the proliferation of pseudoscience in ASD. Drawing conclusions without evidence 
about an intervention, defending those conclusions, and delivering  interventions 
according to those beliefs beyond experimental conditions is potentially harmful. 

 A related defensive tactic of pseudoscientists is to demand that all ideas be 
treated as equally valid and deserving of respect. In this way, criticism of ideas is 
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taken as an offensive attack on the person rather than their espoused beliefs. People 
may confuse their right to an opinion with a right to have their opinion heard and 
respected, perhaps because personal beliefs often are deeply intertwined with per-
sonal identity. This is especially common among uninformed or misinformed indi-
viduals who receive criticism from well-informed others. Indeed, “Anti-intellectualism 
has been a constant thread winding its way through our political and cultural life, 
nurtured by the false notion that democracy means that ‘ my ignorance is just as 
good as your knowledge ’” (Asimov,  1980 , p. 19, italics in original). The posturing 
by purveyors of pseudoscience is conducive to ad-hominem attacks in defense of 
their wares. In a society that increasingly and rightly values cultural, ethnic, and 
linguistic diversity, a progressive attitude may sometimes lead to overly cautious 
treatment of bad ideas for fear of giving offense or being labeled a bigot. When 
questions or doubt arise, the skeptic is considered “close-minded.” This political 
correctness run amok combined with attacks to suppress criticism promotes undue 
caution, thereby legitimizing unfounded beliefs and behavior. We should not con-
fuse value for respecting people with respect for their ideas, especially when 
the ideas directly impact the lives of others. 

 Pseudoscience differs from science in that it often relies on ostentatious claims 
unsubstantiated by evidence. Claims of “miraculous”, “amazing”, and “break-
through” treatments constitute red fl ags for pseudoscience. Pseudoscience makes 
claims of “proof” obtained from anecdotal and testimonial endorsement. Statements 
from actual or purported consumers who claim the treatment was effective are pre-
sented as evidence of the positive effects of a particular treatment. Conversely, sci-
ence requires careful interpretation of fi ndings in light of experimental limitations 
that, in turn, lead to conservative interpretation and tentative claims. To be clear, 
scientists should never claim to be absolutely certain of anything; caveats and hedges 
abound in accordance with available evidence. Science usually results in incremental 
change and revolutionary evidence is exceptionally rare. Credence is not granted to 
testimonial evidence because its susceptibility to a broad array of mistaken conclu-
sions and errors in thinking. Thus, consumers should recognize that extraordinary 
claims should be carefully scrutinized both in terms of the reliability of the source 
and the ways the claim is being disseminated. Consumers should take pause when 
grandiose or seemingly legitimate claims derived from testimonials are promoted by 
popular media without peer review for publication in reputable scientifi c journals. 

 Peer review is a pillar of science because it provides a mechanism for fi ltering 
erroneous fi ndings to provide increasing clarity about phenomena under investiga-
tion. Scientists engage in criticism of peer ideas and evidence while actively seeking 
criticism of their own. This community of scholarship serves as a mechanism for 
maintaining quality during the imperfect scientifi c process. Accordingly, scientists 
recognize that it is better to prove yourself wrong than be proven wrong by others. 
Conversely, pseudoscientists avoid peer review or, when their methods do not meet 
basic quality indicators of empirical research, claim conspiracy and seek alternative 
ways to disseminate their fl awed fi ndings (Lillienfeld et al.,  2003 ). Pseudoscientists 
advance agendas that confl ict with fi nding truth, though they may claim and genu-
inely believe to be seeking it. Quacks and con artists make no attempt (or are unable) 
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to critically examine the methods used to support their claims or develop alternative 
explanations for fi ndings. When confronted with questions or refuting evidence, 
they revert to fallacious argument including conspiracy to suppress evidence, shift-
ing the burden of proof, hypothesis saving, ad hominem attack, straw man fallacy, 
and so on. Table  9.1  provides a side-by-side contrast of distilled characteristics of 
science and pseudoscience to support consumer evaluation of any claim .

        Skepticism and Credulity 

  Skepticism   is “not a position; skepticism is an approach to claims, in the same way 
that science is not a subject but a method” (Shermer,  2002 , p. xvii). Credulity, by 
contrast, is an almost complete willingness to trust claims and positions put forth 
by others as being true without evaluating their plausibility. We may, in social 
engagements, silently accept as true what someone tells us to avoid confl ict or 
embarrassment. We sometimes may fi nd ourselves at least tacitly agreeing with 
someone’s position. For example, we may entertain fl attery even when the logic is 
absurd (e.g. “You’re a Scorpio so you must be very brave!”) or attempt to carefully 
navigate social situations, but critical skepticism should guide most of our actions. 
This is especially important when making decisions that affect lives (i.e., treatment 
for a medical condition; addressing education needs). We may accept without 
thinking benign declarations, but the degree to which we accept a claim without 
evidence is proportionate to the plausibility of the claim, its convention, and its 
impact. Ordinary claims that are plausible, conventional, and of little impact are 
granted more credence and require little or no evidence (e.g., I have a pet dog). 
Extraordinary claims (e.g., I have a pet dragon.) are implausible, unconventional, 
and directly impact a worldview and therefore require much stronger evidence. 
The great science communicator Carl Sagan often quipped that extraordinary 
claims require extraordinary evidence. 

   Table 9.1    Contrasted characteristics of science and pseudoscience   

 Science  Pseudoscience 

 Discovers evidence and uses it to inform 
belief; relies on entire body of evidence. 

 Forms belief and selects evidence to confi rm; 
disqualifi es or rejects disconfi rming evidence. 

 Conservative claims that are tentative and 
based on evidence; changes in conjunction 
with evidence. 

 Grandiose claims uncoupled from evidence; 
dogmatic and unchanging when provided new/
confl icting evidence. 

 Precise and measurable terminology 
conducive to understanding and replication. 

 Convoluted explanations with jargon to elude 
criticism, inhibit replication, and defend 
outstanding fi ndings. 

 Knows, understands, and applies logic with 
body of evidence to defend position. 

 Relies on logical fallacy and selected evidence to 
advance a position. 

 Views critics as colleagues; seeks criticism 
and refutation. 

 Views critics as adversaries; avoids criticism and 
condemns dissent; works alone. 
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   Credulity   exists on a continuum from extreme optimism (total credulity—accept-
ing all claims without question) to complete pessimism (incredulity—rejecting all 
claims as false without examination). Credulity may be taken to mean gullible and 
incredulity may be mistaken for skepticism, but these terms refer to different 
approaches to a claim. The credulous, incredulous, and skeptical individual all make 
decisions about belief when presented with new information. Invoking some classi-
cal examples of this tension, if we situate Candide and Dr. Pangloss (characters 
from Voltaire’s satire) discussing the latest fad in ASD treatment, we would witness 
two distinct approaches to a novel claim of treatment effi cacy. As a classical opti-
mist, Dr. Pangloss would assume that “all is for the best in the best of all possible 
worlds” and therefore a new nasal spray treatment for ASD must be effective; 
the spray was created to treat ASD so surely it must (i.e., credulity). Candide, on 
the other hand, would respect the nature of the claim but question its veracity until 
presented with supporting evidence (i.e., skepticism). A credulous person immedi-
ately accepts the claim as true irrespective of the (absent or confl icting) evidence. 
An incredulous person rejects the claim outright irrespective of the evidence. 
Candide (the skeptic) is the only person who evaluates the claim and remains open 
to either possibility. Skeptics suspend belief in a claim until suffi cient evidence 
exists for either position. Similarly, the skeptic rejects a claim when evidence indi-
cates it should be. The skeptic values evidence and therefore changes belief in 
accordance with the evidence. Conversely, the judging process of the incredulous 
individual parallels the credulous individual: Both make and adhere dogmatically to 
decisions irrespective of the evidence.  

 Skeptical behavior entails ongoing examination of evidence and reformation of 
belief. Likewise, science is a process involving testing hypotheses and the acknowl-
edgement that conclusions derived from the scientifi c process are temporary. This 
illustrates the imperfection of science resultant of human proclivity for errors in 
thinking. Shermer ( 2002 ) highlights “the fallibility of science and the scientifi c 
method. But within this fallibility lies its greatest strength: self-correction” (p. 21). 
Dr. Panglos might self-correct, but this may occur as rapidly as the wind changes 
direction and on the basis of weak logic. Conversely, a scientist may change 
positions on an issue but only does so after careful consideration of evidence. This 
means science progresses with meticulous analysis of claims. This also means 
admitting that claims made via the scientifi c process progress from temporary to 
incontrovertible fact. Some claims hold sway for centuries (e.g. Newton’s laws of 
motion) and become foundational fact, while others are short lived and abandoned 
(e.g., cold fusion). In either case, scientifi c claims inspire refutation and innovation 
via replication. 

  Skepticism   is a repertoire of behavior that typically is developed gradually and 
in lockstep with scientifi c literacy. The concept alone is diffi cult to understand 
because many individuals have acculturated a credulous disposition and repertoire 
of superstitious behavior. Science fundamentally involves acquiring an understand-
ing of problems or phenomena, gathering evidence through experimentation, 
followed by close analysis of that evidence. From a scientifi c perspective, the skeptic 
posits a testable statement about a phenomena and proceeds to evaluate evidence 
that may support or refute that position before ascribing belief.  
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    Errors in Reason and Psychological Explanations Related 
to Unsupported Interventions 

 Pseudoscience and credulous thinking often are associated with shortcuts around 
critical thinking. Espousing or defending a position requires the organization of 
reasons consistent with sound and valid logic. Although science commands logical 
consistency, pseudoscience wins appeal with simple violations of the rules of criti-
cal thinking and debate. Importantly, a fully developed ability to detect fallacious 
arguments confers a wealth of benefi ts that extend beyond recognizing pseudosci-
ence in ASD. However, an understanding of a handful of tactics often employed to 
defend fad, pseudoscientifi c, and controversial interventions in ASD may support 
professionals in avoiding them. Table  9.2  provides an overview of some common 
errors in thinking along brief explanations, examples, and problems associated with 
fad, controversial, and pseudoscientifi c interventions. 

    Fallacious Logic and Argument 

  An argument from  ignorance fallacy   is an attempt to support a position by asserting 
that a claim is or could be true and therefore should be treated as such until refuting 
evidence is available (e.g., “We don’t know what causes autism, so it could be vac-
cines.”). This fallacy often is packaged with  anecdotal evidence   (e.g., “Chelation 
worked for my child, so it might work for yours.”) and shifting the burden of proof. 
Shifting the burden of proof is a fallacy in which the person making a claim requires 
the challenger  to   disprove it rather than offering evidence to support their assertion 
(e.g., “Prove to me chelation won’t help my child.”). Each of these fallacies operates 
from a credulous disposition in which credence in the claim is granted until evidence 
against it is available. However, at least two problems arise when subscribing to this 
logic. First, it discounts the infl uence of investment in an intervention/product. 
People are more likely to subconsciously perceive a positive effect when none exists 
if time, money, effort, emotion, and other resources are invested in a treatment. 
Second, fallacious reasoning welcomes an ocean of unproven interventions that 
hinge on claims impervious to refutation or confi rmation through experimentation 
(e.g., telepathic claims made by some proponents of FC). Indeed, pseudoscience 
depends on untestable claims and fallacious logic. If all claims were to be treated as 
potentially valid until disproven, then effective interventions would have to contend 
with those proposed by individuals who unwittingly or intentionally violate the rules 
in the competition of ideas. The amount of nonsense alone would suffi ciently bewilder 
consumers, obscure access to validated interventions, and stymie progress. 

 Purveyors of pseudoscience also may use appeal to authority and/or false author-
ity fallacies. These fallacies distract from an argument by emphasizing the status of 
the person making the claim rather than the reasons behind it. The false authority is 
often used by self-proclaimed experts (e.g., holistic doctor; certifi ed reiki practitioner). 
By asserting false authority, quacks and frauds claim that the person without the 
authority does not (and could not) adequately appreciate the claim to fairly criticize it. 
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Similarly, authorities with more social status and respect (e.g., medical doctor; 
professor) may be used as an appeal to  authority fallacy  . In this way, people may 
argue that the authority made a claim and, given their status, the claim is more likely 
true than untrue (e.g., “She’s a doctor, so she’s probably basing her judgment on 
science.”). To be clear, people with authority are often intentionally misrepresented 
and also are susceptible to confl icting values (e.g., money) that encourage endorse-
ment of a product or practice. Consumers should recognize these fallacies as a likely 
refl ection of inadequate evidence to support a claim. 

 If the proponent of an unsupported claim gives any ground, it is often via an 
argument to moderation fallacy. This fallacy relies on perspectives that two posi-
tions represent extremes on a continuum of possible truths and these extreme posi-
tions are always incorrect. The mistake stems from presumptions that an apparently 
less extreme position better approximates the truth. For example, one position in the 
FC “debate” is that the method is without merit and should be completely avoided. 
This position is entirely consistent with the prevailing evidence. The alternative 
(and unsupported position) is that FC works for “some individuals”. The argument 
to moderation fallacy implies that FC should be  part of  a communication support 
system in which the person uses multiple means of communicating. Not surpris-
ingly, this is precisely the position FC advocates espouse (ICI,  n.d. ). In this way, a 
harmful intervention can gain some legitimacy by appealing to moderation (i.e., 
“FC probably works for some people.”). The fallacy is that an accurate position 
(FC is a farce) is treated as an extreme and therefore not likely factual. There can be 
no compromise when the evidence is unequivocal; to do so is to accept falsity. 
Further problematic is that the moderate position can then be presented as the new 
extreme in an attempt to compel agreement from the previously uncompromising 
perspective. Truth is conceded for regressive moderation. 

 Other fallacies commonly used to protect pseudoscience from criticism include 
ad hominem (e.g. “You think you know everything.”), ad-hoc fallacy (i.e., adjusting 
evidence to accommodate belief), argument from personal incredulity (e.g., “I can’t 
imagine how that could be true.”), correlation fallacy (e.g., “He started talking after 
we gave him vitamins.”), straw man (e.g., “ABA used punishment like electric 
shock. Why do you support inhumane treatment like electric shock?”). As stated, 
there are numerous fallacies commonly used to defend unproven interventions in 
ASD. Consumers would be wise to refi ne their ability to recognize them .  

    Confi rmation Bias 

 “  The fi rst conclusion colors and brings into conformity with itself all that come 
after” (Bacon, 1620/ 1939 , p. 36). Given the confl uence of circumstances that give 
rise to spurious interventions, it is understandable that stakeholders might be con-
vinced an intervention is responsible for some improvement when none exists. 
Improvements might be attributed to the questionable intervention when other 
known or unknown factors (e.g., other interventions, child learning, teacher skills, 
parent knowledge, maturation) are more likely the cause. The expectation of change 
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when instituting a new treatment generates increased attention to specifi c behaviors 
that were previously less attended to (or ignored) and can result in perceived changes 
(i.e., increased awareness and attention explain noticed differences when no actual 
difference exists). Documentation by invested persons also may be skewed to pro-
vide further confi rmation. This phenomenon is a main reason why double-blind 
randomized trials are highly valued; they control for confi rmation and other biases 
that wreak havoc on the internal validity of experimental studies. 

  Confi rmation bias      usually is an implicit thought process in which an individual 
selects evidence and molds facts in order maintain alignment with personally 
favored beliefs (Nickerson,  1998 ). This fl awed thinking acts as a protective 
boundary against potentially threatening evidence that contradicts cherished 
beliefs (Davies,  1993 ). Pseudoscience and confi rmation bias often accompany 
each other because both emphasize attention to stimuli that support pre-conceived 
ideas, judgments, or expectations rather disconfi rming stimuli. This tendency is 
complicated by the presence of denial when contradictory evidence is produced, 
causing a retreat to the original conclusion rather than acceptance of a more prob-
able alternative (Garb & Boyle,  2003 ). Travers et al. ( 2014 ) described the role of 
confi rmation bias in maintaining belief in and continued dissemination of FC, a 
widely debunked intervention responsible for a variety of traumatic and tragic 
outcomes (see, for example, Boynton,  2012 ; Flaherty,  2015 ; Green,  1994 ; Siegel, 
 1995 ). Increasingly bizarre trends associated with FC underscore the moral 
obligation to remain empirical (Todd,  2012 ) and the importance of developing a 
thorough understanding of the infl uence of confi rmation bias in ASD intervention 
research and practice  .  

    Magical Thinking 

    Magical thinking   is the attribution of causality to some unverifi able phenomena and 
partly explains our human tendency to engage in superstitious behavior. People from 
various cultures have entertained fanciful (or frightening) ideas  t  o explain phenom-
ena that did not have easily observable causes (e.g., disease, famine, luck). Advances 
in our knowledge have eliminated many beliefs of our ancient ancestors, but supersti-
tions still abound. Peculiar beliefs are commonly subscribed to and often serve to 
explain things in ways that prevent identifi cation of actual causes. For example, 
teachers may believe that a full moon or the weather explains inappropriate behavior 
of children in school (Van Buskirk & Simpson,  2013 ). Teachers may simultaneously 
witness two distinct and unrelated phenomena and attribute the cause of one to the 
appearance of the other when, in fact, the two are entirely coincidental (e.g., child 
eats cheese and later has a tantrum; cheese is eliminated and child has a good day). 
Rather than explore as many potential causes for behavior, consultation of a lunar 
calendar or meteorologist absolves responsible agents from identifying actual 
(but less salient) causes for the phenomenon. Scientists tend to be inspired by their 
ignorance, while others may fi nd not knowing terribly discomforting. 
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 Humans have a desire for explanations for seemingly inexplicable events and 
therefore often rely on magical thinking (Shermer,  2002 ). We experience this in 
our daily interactions and witness it in the popular media. Lucky charms, rituals, 
cursed words, karma, forbidden foods, and etcetera are commonplace. Adherence 
to these beliefs may seem provincial, but they and others have been reinforced by 
cultures and are cherished to various degrees. For example, popular tropes like 
lunar explanations for classroom misbehavior are extensions of archaic attributions 
of inexplicable causes of various behavior to the lunar cycle. The term “lunatic” is 
rooted in astrology and was for nearly 2000 years commonly believed to be the 
cause of epilepsy and other diseases and disorders. In this way, these and countless 
other “self- evident truths” were passed on through the folklore of the culture. 
These explanations helped people cope with daily tragedies (e.g., disease, pain, 
famine) that often accompanied humankind’s collective ignorance, but they anes-
thetized curiosity and inhibited searches for verifi able causes or explanations. 
Adopting an inaccurate explanation is more comforting than having no explana-
tion, but science has taught us that knowledge, acquired through scientifi c method, 
confers unprecedented benefi ts to humankind. Nevertheless specious beliefs of all 
sorts apply the brakes to this advancing agenda in order to protect beloved but 
untenable beliefs. Advances in medicine, chemistry, biology, astronomy, physics, 
technology, education, and others have bestowed fantastic benefi t. Each generation 
has been better off than the previous. 

 The misattribution of observations to unsupported causes is not a benign phe-
nomenon. Given our limited knowledge about ASD, it is no surprise that many 
speculative and supernatural explanations and treatments exist. Divine communi-
cation, extrasensory perception, telepathic communication, spiritual medium, and 
others have been offered as having something to do with ASD. One child died 
during an exorcism to cast out demons alleged to be the cause of his ASD (Collins, 
 2003 ). Other, more earthly but unfounded explanations include vaccine injury, 
intestinal bacterial overgrowth, genetically modifi ed foods, non-organic produce, 
hormones in beef, and unloving parents. Belief in these or other groundless causes 
and treatments lead parents to tragic outcomes. For example, children with ASD 
have died from chelation therapy, a medical procedure to remove metals mistak-
enly thought to cause ASD from the body (e.g., Baxter & Krenzelok,  2008 ; Davis 
et al.,  2013 ). 

 Well-intentioned professionals, passionate about their work and dedicated to 
students with ASD and their families, are not immune from similar folly. In an 
educational setting, similar scenarios run their course and entire schools or pro-
grams are shaped by a combination of a few anecdotes and a climate of confi rma-
tion bias. People see examples of “effective” intervention and ignore examples of 
the same intervention failing. This has the effect of allowing unfounded practices 
to proceed unchecked and opens the proverbial schoolhouse doors to exploitative 
charlatans. A stroll of many major education conference expositions reveals a buffet 
of baloney, pitched by brash swindlers bent on bamboozling benevolent professionals. 
Buyers beware  !   
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    Specifi c Fad, Controversial, and Pseudoscientifi c 
Interventions in ASD 

 It would be impossible to overview every present or historical fad, controversial, 
and pseudoscientifi c intervention associated with ASD. The intent of our discus-
sion up to this point was illustrating some key indicators of potentially harmful 
treatment approaches in ASD. Red fl ags include grandiose claims that are contrary 
to mainstream scientifi c discovery, usually supported only by baseless assertions, 
testimonial anecdotes, and fallacious reasoning. We also outlined some reasons 
why disproven and unproven interventions become popular. Nevertheless, it seems 
pertinent to contextualize some ways these problems have manifested over the past 
40 years. In the following sections, we discuss some communication, sensory, 
developmental, and biomedical interventions that have gained and lost (and some-
times recaptured) attention.

       Communication-Based Interventions 

 Communication defi cits are a core characteristic of ASD and often are central to 
EIBI programming. The  progression   of communication intervention research has 
been particularly slow, perhaps because of the complex topographical and functional 
features of communicative behavior. Learning essential and complex communication 
requires a technology of teaching that is both effective and effi cient. Unfortunately 
practitioners have not consistently mastered this. The limited knowledge about 
promoting communication, the advanced technical skill required for teaching most 
communication skills, and limited resources are, as discussed previously, fertile 
conditions for fad, pseudoscientifi c, and controversial interventions. Indeed, quint-
essential fad and pseudoscientifi c interventions in ASD are directly related to 
communication. 

    Facilitated Communication 

   Facilitated  communication   (FC)    is a method of physically prompting a person to use 
a keyboard or letter board to spell words that allegedly convey their thoughts 
(Biklen,  1992 ; Institute for Communication and Inclusion,  n.d. ). The underlying 
theory advanced by FC proponents is that the person with ASD has intact (and often 
untaught) reading and writing skills and FC taps into those skills. The method 
involves holding the person’s fi nger, hand, wrist, arm, or shoulder to prompt the 
person to point to letters/type, give reminders to look at the letterboard/keyboard, 
and to pull the FC user’s hand back from the keyboard between letters when typing. 
However, over time increasingly subtle prompts including touching the back, waist, 
or non-physical indicators (head movement, verbal prompts, and so on) can be used 
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to manipulate the user to type words. Supplemental verbal prompts to begin or stop 
pointing are essential for ensuring the FC user looks at the keyboard as well clarifying 
questions from the facilitator to FC user (ICI). The ICI also emphasizes facilitator 
emotional support via development of a relationship for FC success. 

 Rosemary Crossley developed the method in Australia (Crossley & MacDonald, 
 1984 ) and Douglas Biklen brought it to the United States in the late 1980s (Biklen, 
 1990 ). The introduction initiated an unprecedented cult-like movement in special 
education and related fi elds. The dramatic results accompanied claims consistent 
with pseudoscience (i.e., miraculous, revolutionary, breakthrough treatment 
method) (Berger,  1991 ), but only were supported with testimonials disguised as 
qualitative research (Biklen,  1990 ;  1997 ). Researchers immediately responded and 
failed to validate claims made about FC (Hudson, Melita, & Arnold,  1993 ; 
Szempruch & Jacobson,  1993 ; Wheeler et al.,  1993 ). Subsequently, study after 
study failed to demonstrate any authenticity of FC (Mostert,  2001 ;  2010 ; Simpson 
& Myles,  1995 ). It is widely accepted that messages obtained via FC are mere mani-
festations of the ideomotor response, the same phenomenon associated with the 
movement of the Ouija board planchette (Burgess et al.,  1998 ). To date, no person 
has demonstrated the validity of FC under well-designed experimental conditions 
and, despite proclamations to the contrary, no person has become an independent 
author of thoughts due to FC. In sum, FC users indefi nitely depend on the presence 
of a facilitator who can see the keyboard/letterboard to communicate. 

 The absence of supporting evidence and the wealth of refuting evidence has not 
stopped FC proponents from advancing the technique. Proponents appear to exploit 
hyperlexia, the authentic but rare phenomenon of precocious reading by some 
people with ASD, to argue in support of FC. Other absurd rationales also exist, 
including supernatural autistic telepathy (Haskew & Donnellan,  1993 ), divine inspi-
ration (Bilu & Goodman,  1997 ) and ASD as a movement disorder (e.g., Biklen, 
 1993 ; Stubblefi eld,  2011 ). Travers et al. ( 2014 ) described how FC proponents have 
rebranded FC as “supported typing” and portray the technique with tablet comput-
ers, exploiting popular beliefs about the benefi ts of touch technology. Travers et al. 
also pointed out other rebranding and marketing tactics to advance FC including 
changing the FC Institute name to ICI, dishonestly referring to FC as a type 
 augmentative and alternative communication, and promoting FC in popular media 
instead of traditional academic channels. 

 The FC crusade has brought unwarranted resurgence in FC’s popularity, but this 
has come at deeply troubling costs. More parents have been unjustly accused and 
charged with sexual crimes via FC and families have been devastated (Braiser & 
Wisely,  2014 ). One mother killed her 8-year-old son after claiming he suggested via 
FC they both commit suicide (McKinley Jr,  2014 ; Sanchez & Remizowski,  2014 ). 
A university philosophy professor was convicted of two counts of sexual assault 
after she claimed she obtained consent for sex via FC from a man with a severe dis-
ability (Flaherty,  2015 ). Similarly, a caregiver pleaded guilty to sexual crimes after 
claiming her client consented via FC to various sexual acts with her (Sundstrum, 
 2014 ). These and numerous other but similar issues associated with FC overshadow 
larger concerns that FC usurps the voice of people with disabilities, treats them as 
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puppets in their own lives, and attempts to diminish the very real effects of their 
disabling conditions. The long list of potential danger and actual damage associ-
ated with FC illustrates how well-intentioned people seek out, irrationally defend, 
and relentlessly promote interventions that have no tangible benefi t and only 
cause harm  .  

    Rapid Prompting Method™ 

   Rapid Prompting Method ( RPM  )    is a trademarked method in which a learner 
touches or points to letters on a board or tablet computer to spell out words, frag-
mented or full sentences, or entire paragraphs that refl ect the thoughts of the learn-
ers. RPM™ users allegedly communicate very complex ideas, author books, and 
suggest radical change in the way ASD is understood. This explanation is similar to 
those provided for FC because the procedures and claims underpinning both meth-
ods are strikingly similar (Tostanoski et al.,  2014 ). The mother of a child with ASD 
invented the method and claims “RPM is distinct from other methods as it is based 
upon how the brain works. The aim is to bring the student to maximum learning 
through the open learning channel and to elicit the best (not simply to test) out of the 
child to enable maximum output in that given time” (HALO,  n.d. ). Such claims are 
consistent with several qualities of pseudoscience. 

 The RPM™ appears to rely on the same ideomotor effect responsible for FC, but 
it differs in ways that may make it diffi cult for consumers to see the connection. A 
primary difference is that unlike FC, the RPM™ support-person holds the device 
(i.e., tablet computer) or letterboard instead of the person’s fi nger, hand, wrist, arm, 
or shoulder. The letterboard is held under the hand of the pointing individual and 
each letter is announced as the person’s fi nger touches the letter. As with FC, 
increasing subtle and non-physical cues are used to manipulate behavior that 
appears to emanate from the individual, including traditional handwriting, but there 
is no evidence to substantiate this claim. The dangerously persuasive power of 
RPM™ lies in its absence of physical touch to control the messages. The method 
has garnered widespread attention in the popular media, including features on 
60 min II (Kohn,  2003 ), CNN (McEdwards,  2008 ), the New York Times (Blakeslee, 
 2002 ), and others. These sources portray RPM™ users in ways that eerily parallel 
FC in the early 1990s. 

 Only one experimental study has examined RPM, but the fi ndings do not warrant 
application of RPM as an intervention method to support communication or any 
other skills. Chen, Yoder, Ganzel, Goodwin, & Belmonte,  2012  examined video-
taped sessions of RPM sessions to evaluate effects on joint attention, repetitive 
behavior, open learning prompts (i.e., a concept of sensory integration treatment), 
response complexity, and relationship between types of prompt and accurate 
responding. Authorship authenticity was not evaluated. They reported decreases in 
repetitive behavior, but no signifi cant differences in their analyses were found in 
relation to the other behaviors investigated. Despite this, the authors made positive 
and speculative claims that appeared to contradict their results. A value-added 
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abstract and commentary of Chen et al. indicated numerous serious methodological 
problems and specious conclusions about RPM’s effectiveness (Lang, Tostanoski, 
Travers, & Todd,  2014 ). Lang et al. strongly suggested that RPM appears similar to 
FC and concluded results obtained by Chen et al. more likely refl ected prompt 
dependency than a dramatic breakthrough in ASD  .   

    Sensory-Based and Neurological Interventions 

    Sensory Integration 

   Sensory  integration      (SI) interventions purport to assist learners to interpret and 
respond to sensory input. The conceptual foundation for SI is that sensory process-
ing is the way the nervous system takes in and makes meaning of environmental 
stimuli and sensations (Hanft, Miller, & Lane,  2000 ; Kandel, Schwartz, & Jessell, 
 2000 ). Thus, it follows that SI interventions and supports can be applied to facilitate 
meaningful awareness of how the body and environment are linked to inform treat-
ment for improving the ability of people to understand the contextual features of 
their bodies (Coren, Porac, & Ward,  1984 ). 

 It is well known and empirically accepted that individuals with ASD commonly 
experience sensory irregularities and differences (American Psychiatric 
Association,  2013 ). Children and youth with ASD are characterized by hyper- and/
or hyposensitivity to environmental stimuli (e.g., fi nd it diffi cult to tolerate certain 
clothing fabrics, are unusually sensitive to certain noises and other common envi-
ronmental stimuli, appear to be unaware of cold weather conditions). It is thus logi-
cal and reasonable to generally assume and accept the underlying biological and 
neurological explanation for ASD. The conceptual leap that follows is the bridge 
to SI, specifi cally that SI interventions and supports provide therapeutic benefi t to 
individuals with ASD. 

 A variety of SI methods are widely used in countless ways by both clinical and 
educational professionals. Moreover, in many settings, SI is a generally accepted 
treatment and support for children and youth with ASD-related disorders and judged 
by many professionals and parents as a necessary part of a comprehensive ASD 
program. In spite of this popularity and implicit acceptance the effective-practice 
credentials of specifi c SI practices are questionable (National ASD Center,  2009 ). 

 Unlike many fads and pseudoscientifi c interventions for learners with ASD, SI is 
seemingly underpinned by a foundation of biological science and physiology. It is 
well documented that individuals with ASD manifest atypical responses to environ-
mental stimuli. Indeed, teachers, parents and other stakeholders accept these char-
acteristics as common elements and features of ASD; based on this knowledge, they 
plan accordingly. For example prudent and informed teachers of students with ASD 
carefully plan for fi re drills and similar events that involve loud sirens and irregular 
loud sounds. Teachers and parents are aware of students’ food-texture preferences 
and they make necessary accommodations and take steps to expand students’ tolerance 
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for different foods. Adjustments are made to deal with unusual responses to particu-
lar types of clothing, and so forth. These are practical, logical, and necessary accom-
modations, albeit not necessarily SI treatments. 

 What places SI in the camp of “unproven” and “unsupported” methods is 
advancement of the notion that therapists and other caregivers are able to manipu-
late and modify an individual’s sensory system via application of a variety of 
untested and non-validated “ sensory intervention techniques  .” These so-called 
interventions, treatments, and supports purport to modify an individual’s vestibular, 
visual, hearing, smelling, and tasting systems. The intent is to manipulate an indi-
vidual’s neurology to improve how they orient in space and time so as to help the 
child make better decisions about appropriate actions. A number of purported SI 
tools are applied without treatment fi delity and with little logical or scientifi c con-
nection to human biological and neurological structures. Consider, for example, 
weighted vests and support garments, vestibular movement activities such as swing-
ing, sensory rooms, and sensory activities such as giving children opportunities to 
play at a water table and with vibrating materials lack the scientifi c support needed 
for evidence-based status   (Lang et al.,  2012 ).  

    Auditory Integration Training 

    Auditory integration training (AIT     ) was developed by the French otolaryngologist 
Guy Berard (Berard,  1993 ).  Berard’s method   was based on the work of Alfred 
Tomatis, his predecessor and colleague. AIT typically consists of 20 half-hour 
sessions of listening to specially fi ltered and modulated music over 10 to 20 days. 
AIT has been reported to result in positive outcomes for individuals with a variety 
of disorders, including ASD. In spite of these claims there is little in the way of sup-
porting empirical evidence for AIT and the method has not met scientifi c standards 
for effi cacy that justify its use as a treatment for any disorder. 

 Berard developed the AIT method in the late 1960s as a treatment for auditory 
sensitivity and processing problems in persons with ASD and other disorders. 
According to Berard ( 1993 ), middle ear abnormalities and acute hyperactivity of 
cochlear hair cells are the cause of auditory distortions and related diffi culties that 
adversely affect behavior and learning. AIT purportedly mitigates and treats these 
problems via exposure to modulated and fi ltered sound. 

 AIT was popularized in the 1990s through Annabel Stehli’s book,  The Sound of 
a Miracle  ( 1994 ). Stehli described how AIT allegedly produced signifi cant improve-
ments in her daughter, an individual with a diagnosis of ASD. The publicity result-
ing from the book led to wide scale use of AIT during the 1990s. There was initial 
anecdotal evidence and claims of positive outcomes for AIT based on a few poorly 
designed studies. However, closer scrutiny and vetting based on more robust and 
scientifi cally grounded research consistently revealed the method to have little effi -
cacy or utility. In sum, there is insuffi cient evidence to justify using the method with 
individuals diagnosed with ASD or other conditions  .  
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    Irlen Lenses 

   A  google  search “ Irlen Lenses  ” leads to the Irlen Lenses website and the following 
claim: “The Irlen Method helps individuals with Autism (sic) & Asperger syndrome 
who have perceptual problems, light sensitivity & sensory overload” ( n.d. ). Irlen 
Lenses purportedly treat a condition known as scotopic sensitivity syndrome (SSS), 
allegedly a common malady among individuals with ASD. SSS is supposedly a 
central nervous system condition wherein a person’s eyes interact with light levels 
to create visual distortions.  Irlen Lenses   claim to treat this condition through col-
ored lenses and overlays. 

 In a joint statement by The American Academy of Ophthalmology, American 
Academy of Pediatrics, American Association for Pediatric Ophthalmology and 
Strabismus and American Association of Certifi ed Orthoptists, experts bluntly 
rejected the notion that lenses were a suitable or effective treatment for SSS 
(American Academy of Pediatrics,  2009 ). The basis for this judgment was an 
absence of supporting scientifi c evidence. We agree with this assessment, and con-
sider this method to be a classic example of a commercial enterprise preying on 
vulnerable and desperate individuals in search of simple solutions for developmen-
tal disorders and disabilities  .  

    Brain Gym 

 “   Brain Gym     ” is the prototypical personifi cation of a faddish and pseudoscience inter-
vention. The organization that promotes Brain Gym claims that doing specifi ed exer-
cises result in improved academic performance and other positive outcomes, including 
improved spatial, listening, eye-hand coordination, and memory and related cognitive 
gains. Case studies and anecdotal reports are used to support Brain Gym, including 
professed positive outcomes of children with ASD who are involved in Brain Gym 
activities. According to information on the Brain Gym website, the program is used to: 
“promote play and the joy of learning; draw out and honor innate intelligence; build 
awareness regarding the value of movement in daily life; facilitate the ability to notice 
and respond to movement-based needs; encourage self-responsibility; leave each 
participant appreciated and valued; empower each participant to better take charge of 
his own learning; encourage creativity and self- expression; inspire an appreciation of 
music, physical education and the fi ne arts.” One might conclude Brain Gym could also 
increase the approval rating of the U.S. Congress, if only given the chance. 

 There is a wealth of data to support the benefi ts of exercise and physical activity. 
These advantages also apply to individuals diagnosed with ASD (Lang, Koegel, 
et al.,  2010 ; Lang, O’Reilly, et al.,  2010 ). Indeed a healthy lifestyle, including exer-
cise, bodes well for the physical and emotional well-being of every person. In spite 
of this general acceptance, there is no supporting evidence for Brain Gym as a valid 
intervention program for individuals with ASD. The behavioral science principles 
and educational theorists used to prop up Brain Gym are unquestionably genuine 
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(e.g., Piaget, Gesell, Carl Rogers). However, except in the most general and vague 
fashion, these supporting elements lack any scientifi c link to Brain Gym. In his 
review of Brain Gym research, Hyatt ( 2007 ) concluded that the fi ve studies support-
ing the method were poorly designed and that Brain Gym was linked to the discred-
ited and dangerous Doman-Delacato theory of development, further raising 
questions as to its suitability for use with persons with ASD  .  

    Psychomotor Patterning 

   In spite of consistent fi ndings over several decades that it offers no positive out-
comes and has all the markings of a classic pseudoscience method, psychomotor 
patterning interventions continue.  Psychomotor patterning   was fi rst promoted and 
used as a treatment for individuals with intellectual impairments,    learning disabili-
ties and neurological impairment. It has more recently been promoted as an inter-
vention for individuals with ASD. In all cases psychomotor patterning has failed to 
yield convincing and scientifi cally-supported positive outcomes. 

 The notion of patterning as a therapeutic treatment is credited to Glenn Doman and 
C. Delacato; thus often referred to as the  Doman-Delacato technique   (Doman, Spitz, 
Zucman, Delacato, & Doman,  1960 ). The theoretical underpinnings for psychomotor 
patterning are loosely based on theories of ontogeny (stages of development, begin-
ning from a single cell stage to full maturity) and that an organism should develop 
through each of the adult stages of its evolutionary history. The assumption is that 
normal childhood neurodevelopmental stages of crawling, creeping, and the various 
phases of walking are a direct link to historical human development (i.e., amphibian, 
reptilian, and mammalian evolution). Doman and Delacato theorized that intellectual 
disability was a failure of the individual to develop through the proper evolutionary 
stages. Related to psychomotor patterning methodology, the treatment attempts to 
stimulate the proper sequential development of developmental stages. The purported 
therapeutic stimulation is known as “patterning.” 

 Patterning takes the form of individuals repeatedly engaging in moving in accor-
dance with various stages of development (e.g., crawling). Exercises are sometimes 
combined with other techniques, such as sensory stimulation, breathing exercises, 
and attempts to program and infl uence hemispheric dominance. In spite anecdotal 
and unsupported claims that the technique can lead to normal social, intellectual, 
physical and motor abilities, there is overwhelming evidence psychomotor pattern-
ing methodology is without merit. Moreover, because it preys on desperate parents 
and families and requires a heavy fi nancial and emotional toll, we consider psycho-
motor patterning to be a potentially harmful method.    

    Neurofeedback and Mirror Neurons 

   A mirror  neuron   is a cell that supposedly processes and transmits information rela-
tive to performing an action and performing the same action of others. Thus, the 
neuron “mirrors” the behavior of the other, as though the observer were itself acting. 
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   Mirror neurons have been directly observed in animals, especially related to imita-
tive behaviors; and there is some neurological evidence suggesting the presence of 
some form of mirroring system consistent with the presence of mirror neurons in 
humans (Molenberghs, Cunnington, & Mattingley,  2009 ). The exact function, as 
well as the existence of the mirror system, is a subject of much conjecture and the-
ory. Some researchers speculate the mirror neuron system is the neurological struc-
ture supporting the link between observations, perceptions, and actions. Thus mirror 
neurons are considered by some to be important in understanding the actions of 
others, learning new skills through imitation, and understanding others’ actions and 
intentions. Relative to persons with ASD, mirror neurons are speculated to be the 
neurological mechanism responsible for imitative learning and cognitive diffi culties 
and emotional and “theory of mind” impairments (Dapretto et al.,  2006 ). 

 Studies of mirror neuron activity among individuals with ASD purport to show 
atypical neurological patterns. One indicator in particular is known as mu brain-
wave suppression; this mechanism is supposedly absent in individuals with 
ASD. Based on the theory individuals with ASD have defi cient mirror neuron activ-
ity, neurofeedback training ( NFT  ) is used to normalize mu suppression and there-
fore mirror neuron activity. Outcomes of this treatment purportedly result in 
improved learning ability, especially in imitation, as well as improvements in emo-
tional, social and behavioral functioning (Oberman, Ramachandran, & Pineda, 
 2008 ). To date there are no credible scientifi c studies that have described how mirror 
neuron activity supports imitation learning and other cognitive and emotional func-
tions (Murphy, Brady, Fitzgerald, & Troje,  2009 ). Thus, in spite of signifi cant hype 
over the presence and impact of mirror neuron treatments, neurofeedback has yet to 
be supported by research and therefore is controversial outside of experimental 
conditions  .   

    Developmental Treatment Models and ASD 

 One approach to early learning for students with autism is a developmental approach. 
Developmental learning encourages practitioners and caregivers to use typical 
developmental sequences as the foundation for interventions and assessments 
(Wagner, Wallace, & Rogers,  2014 ). These  early intervention   procedures primarily 
focus on adult-child attachment and social interactions within the context of natural 
environments, and are often intensive in nature (Wagner et al.,  2014 ). Some devel-
opmental interventions target skills using principles and approaches consistent with 
applied behavior analysis ( ABA  ), and have shown very promising results. However, 
other developmental interventions appear particularly concerned with improving 
and repairing the relationships and interpersonal connections of individuals with 
ASD. These interventions focus on increasing attachment, appropriate affect, and 
interpersonal bonds to indirectly improve social, communication, and other core 
ASD defi cits (Hefl in & Simpson,  1998 ). Common treatments of this variety include: 
 gentle teaching ,  holding therapy , the  Son - Rise Program , and  Floortime . 
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    Gentle Teaching 

    Gentle teaching   (GT)    is focused on establishment of a deep relationship with the 
child in order for the child to feel completely valued and respected. A secondary 
goal is to instill in therapists an appreciation for the individual with ASD and to 
respond with affection (Howlin,  1997 ). According to proponents, GT was devel-
oped in response to vehement and absurd claims that ABA used tactics consistent 
with torture (Jones & McCaughey,  1992 ). Given this emotional rather than empiri-
cal foundation, it is particularly concerning that vague procedures and unmeasur-
able outcomes (i.e., bonding, solidarity) are the primary focus (Bailey,  1992 ). Terms 
are used that borrow from ABA, such as errorless learning, task analysis, prompt-
ing, extinction, and feedback routines, but differ in that the procedural explanations 
are vague and accompanied with dramatic claims of improvement (Bailey,  1992 ). 
These qualities have made rigorous investigation of GT largely impossible and the 
evidence from initial investigations indicate it is both ineffective for improving tar-
geted skills associated with ASD and developing relationships (Hefl in & Simpson, 
 1998 ). GT is absent sound theoretical explanations, fails to describe clear proce-
dures for replication in experimental or practical situations, does not emphasize 
verifi able outcomes of the method, and relies on emotional appeal and testimonial 
anecdotes as evidence. Thus, GT appears wholly pseudoscientifi c.    

    Holding Therapy 

 The  holding therapy   (HT)    approach purportedly improves the attachment and bond-
ing between caregivers and children with ASD and attachment disorders. It became 
popular in Europe in the 1980s (Tinbergen, Tinbergen, & Welch,  1983 ). HT propo-
nents posit that lack of eye contact signifi es a breakdown in the attachment between 
child and caregiver and that caregivers must maintain close physical contact (hold-
ing) and proximity, with breaks of no more than 2 h to restore this bond and improve 
social relatedness (Hefl in & Simpson,  1998 ). This is an invasive treatment; it requires 
confrontation accompanied by physical restraint to rebuild the bond, but is void of 
any scientifi c support (Pignotti & Mercer,  2007 ). HT also has been implicated in 
several deaths (Shermer,  2004 ). Clearly HT is a controversial treatment for children 
with ASD and in our opinion it should be avoided.  

    Son-Rise Program™ 

 Also called “Options” the  Son Rise Program™ (SRP)   is an intensive developmental 
treatment designed by Barry Neil Kauffman for his son who was diagnosed with 
autism at an early age (Kaufman,  1976 ). SRP utilizes high intensity intervention 
(i.e., 40 h per week) in play environments to improve social initiations and social 
responsiveness. While  SRP   uses some traditional practices found in other skill 
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interventions (i.e., naturalistic feedback), it relies on some unique practices, includ-
ing imitations of the child as a means of social bidding. A substantial component of 
the intervention protocol is to imitate the child’s play, ritualistic, and stereotypic 
behavior in order to develop and sustain attention (Hefl in & Simpson,  1998 ). Social 
reinforcement (e.g., praise, attention) is recommended after the child attends to the 
therapist (through eye gaze or vocalizations), but otherwise the therapist ignores the 
child (Houghton, Schuchard, Lewis, & Thompson,  2013 ). Pitched as a cure for 
ASD, SRP proponents have for decades relied exclusively on anecdotal claims of 
effectiveness. Only recently has an investigation of SRP effectiveness been pub-
lished in a peer-reviewed journal (Houghton et al.,  2013 ), more than three decades 
after its inception. Importantly, SRP is expensive, highly intensive for the child and 
caregiver, and has very little scientifi c evidence. As such, SRP appears pseudoscien-
tifi c and can be considered at best a controversial intervention.  

    Floortime 

  The Developmental, Individual Difference, Relationship-Based Approach Model 
(Floortime) was created by Stanley Greenspan in the early 1990s. Floortime 
encourages adult structured and spontaneous play sessions to build relationship, 
social engagement, and complex thinking and problem solving in young children 
with ASD (Wieder & Greenspan,  2003 ). Like SRP, Floortime is a largely home-
based, parent delivered, intensive treatment for individuals with ASD, focused on 
improving social engagement and interaction (Pajareya & Nopmaneejumruslers, 
 2011 ). The key components include reciprocal social interactions, called commu-
nication circles. These communication circles purportedly are designed to take 
advantage of naturally occurring motivators and activities. Floortime therapists 
take advantage of the intense interests of children with ASD to facilitate and main-
tain these interactions. They also create opportunities for interaction attempts by 
blocking access to preferred items/activities or intentionally misinterpreting the 
child (Hefl in & Simpson,  1998 ). Some evidence has emerged (see Liao et al.,  2014 ; 
Pajareya & Nopmaneejumruslers,  2011 ; Solomon, Necheles, Ferch, & Bruckman, 
 2007 ) to suggest Floortime may be increase social interactions and engagement of 
young children with ASD. Similar to the SRP model however, Floortime propo-
nents have been advocating its use for over 20 years, albeit without scientifi c evi-
dence of its effectiveness. 

 Although a developmental approach in some ways makes sense for young children 
with ASD (especially when packaged with ABA methods), the models we discuss 
here lack scientifi c support. These models call for many hours of therapy per week 
and are often expensive to implement and maintain. These interventions require 
families and practitioners to invest heavily in a system in which there is little scien-
tifi c support for positive returns. Thus,  Floortime   must currently be classifi ed as a 
controversial intervention method and in our opinion most suited for controlled 
scientifi c vettting.    
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    Biomedical Treatments of ASD 

 These types of treatments attempt to adjust the  neurological and physiological pro-
cesses      that result in ASD symptomology (Bodfi sh,  2004 ; Levy & Hyman,  2005 ). 
Clearly, there are traditional pharmacological approaches to addressing the parallel 
behavioral (i.e., aggression, anxiety) and medical (i.e., seizures) symptoms associ-
ated with the ASD spectrum that have been thoroughly vetted through systematic 
investigation (Bodfi sh,  2004 ). However, there exists a host of alternative treatments, 
often referred to as complementary and alternative medical treatments ( CAM  )    that 
lack suffi cient scientifi c evidence, yet are widely adopted and administered. Surveys 
of the prevalence of  CAM treatments   estimate that between 52 and 95 % of youth 
with ASD are being treated by at least one of these alternative procedures (Golnik 
& Ireland,  2009 ). It appears that questionable organizations like Talk About Curing 
Autism and Defeat Autism Now! (DAN!) have encouraged parents, medical profes-
sionals, and practitioners to adopt  CAM treatme  nts despite lack of evidence. 
Common CAM treatments include vitamin supplements, secretin, probiotics and 
other gastrointestinal treatment, gluten-free casein-free (GFCF) diets, chelation 
therapy (CT), and hyperbaric oxygen therapy (HBOT). 

    Vitamin Supplements 

    Vitamins   are easily obtained without a prescription, often have few side effects, and 
are taken by increasing numbers of the population in spite of signifi cant evidence to 
their ineffectiveness in preventing chronic illness (Guallar, Stranges, Mulrow, 
Appel, & Miller,  2013 ). Orthomolecular psychiatry (Pauling,  1968 ) advocates the 
use of concentrated vitamins and minerals to treat a variety of disorders (i.e., schizo-
phrenia, ASD, ADHD; Pfeiffer, Norton, Nelson, & Shott,  1995 ). While largely 
rejected due to unproven claims and poor research methodology (Lipton et al., 
 1973 ), this approach has found traction in the treatment of ASD due in large part to 
the support from the Autism Research Institute (ARI) and DAN!. The most com-
mon forms of concentrated vitamin treatments for ASD include Vitamin C, Vitamin 
B6, Magnesium, and Vitamin B12 (Levy & Hyman,  2005 ). 

 Investigations of outcomes connected to these treatments have been plagued by 
small sample sizes, poor research methodology, and inconsistent results (Levy & 
Hyman,  2005 ; Pfeiffer et al.,  1995 ). More importantly the dosage regimens recom-
mended by advocates often far exceed the recommended daily dosages for these 
supplements, and while adverse side effects of vitamins are largely unknown or 
minimal, there has been documentation of negative side effects connected to high 
dosages of certain vitamins (Guallar et al.,  2013 ; Levy & Hyman,  2005 ). Vitamin 
and mineral supplements as treatments for ASD generally are pseudoscientifi c or 
fads refl ective of the way society at large views  vitamin   supplements  .  
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    Secretin 

  Secretin      became an enticing superfad to treat the symptoms of ASD following three 
case studies (Horvath et al.,  1997 ) and attention from broadcast journalists. A pan-
creatic peptide that stimulates the pancreas, secretin is most commonly used to test 
pancreatic function. In one television story, a young child was given secretin to treat 
chronic gastrointestinal trouble and was reported to have remarkably improved lan-
guage and behavior (Perry & Bangaru,  1998 ). A swift and robust response from the 
scientifi c community ensued and secretin therapy is distinguished as one of the most 
investigated ASD treatments; several randomized controlled trials were conducted 
and all failed to demonstrate evidence of its effectiveness (Bodfi sh,  2004 ). This fad 
has waned, but illustrates how rigorous scientifi c investigation often must distract 
from promising work to respond to fads and pseudoscience.  

    Probiotics and Other Gastrointestinal Treatments 

     While secretin may have fallen out of fashion, other gastrointestinal treatments 
remain commonplace. Gastrointestinal issues (i.e., diarrhea, constipation, refl ux, 
excess gas, bloating, food selectivity) have been widely described  for      individuals 
with ASD (Molloy & Manning-Courtney,  2003 ), however population studies indi-
cate many of these symptoms do not occur at  a   higher rate than  among   non-ASD 
groups (Ibrahim, Voigt, Katusic, Weaver, & Barbaresi,  2009 ). The prevailing argu-
ment made by individuals supporting these treatments (Horvath, Papadimitriou, 
Rabsztyn, Drachenberg, & Tildon,  1999 ; Wakefi eld et al.,  2000 ) is that individuals 
with ASD have a unique infl ammation of the intestinal tract. This irritation impacts 
the permeability of the intestines and allows built up toxins and proteins to pass into 
the bloodstream and ultimately to the brain where they produce the neurobehavioral 
symptoms associates with ASD (Ibrahim et al.,  2009 ). This “leaky gut syndrome” is 
controversial and unproven (Cass et al.,  2008 ; Robertson et al.,  2008 ). Nevertheless 
treatments to decrease infl ammation, adjust levels of intestinal bacteria fl ora (probi-
otics, antifungals), and improve digestion and eliminate toxins (enzymes), are wide-
spread. These treatments have demonstrated effi cacy treating authentic gastrointestinal 
symptoms, however claims these conditions are ASD causal factors are unsupported 
and evidence regarding effi cacy for treating ASD symptomology is controversial.      

    Gluten-Casein-Free Diet 

    Though utilizing the same rationale as the other gastrointestinal treatments, 
gluten- and- casein-free ( GCF  )  diet      is a particularly pervasive treatment. It has 
been estimated that as high as 70 % of cases have accessed this treatment option 
(Levy & Hyman,  2005 ; Marí-Bauset, Zazpe, Mari-Sanchis, Llopis-González, & 
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Morales- Suárez- Varela,  2014 ). As the name suggests, the treatment involves 
eliminating foods that contain gluten (found in grains) and casein (found in all 
dairy products). Proponents (e.g., Reichelt, Ekrem, & Scott,  1990 ) argue that 
these foods release proteins during digestion that can pass through permeable 
intestines (i.e., “leaky gut syndrome”), cross the blood-brain barrier, and negatively 
affect neurological functioning (Marí-Bauset et al.,  2014 ). However, no scientifi c evi-
dence supports GCF diet (Mulloy et al.,  2010 ,  2011 ). Rigorous investigations (e.g., 
Hyman et al.,  2010 ) have found no positive effects of GCF diet for ASD symptoms. 
Further, side effects of elimination diets include nutritional defi ciencies, fi nancial loss, 
and stress maintaining protocol    (Mulloy et al.,  2010 ).  

    Chelation Therapy 

  Chelation therapy     , in our opinion, is a dangerous and persistent ASD treatment. 
Chelation is a complex medical procedure used to remove lead and other heavy met-
als from the bloodstream, and has been historically used with individuals who have 
heavy metal toxicity.  Chelation Therapy (CT)   involves injections of chelating agents 
into the bloodstream that bind metal ions so they can be carried out of the body 
through urine and feces (Crisponi et al.,  2015 ). The prevailing theory that perpetu-
ates CT as a treatment for ASD is connected to the mercury compound thimerosal, 
a vaccination preservative. The theory posits ASD etiology associated with thimero-
sal toxicity as a result of vaccination regimens (Bernard, Enayati, Redwood, Roger, 
& Binstock,  2001 ; Crisponi et al.,  2015 ; Wakefi eld et al.,  1998 ). This linkage has 
never been thoroughly investigated and never substantiated (CDC,  2014 ), with sev-
eral high profi le and rigorous investigations refuting the linkage between thimerosal- 
containing vaccinations and ASD diagnosis (Madsen et al.,  2003 ; Price et al.,  2010 ). 
Furthermore, studies investigating the CT for individuals with ASD have found no 
discernable positive effects (see Davis et al.,  2013 ). Unfortunately this unsupported 
and controversial practice is not without consequences. The chemicals used as che-
lating agents can have serious side effects, including cardiac arrest and deaths of 
young children with ASD have been attributed to CT (Baxter & Krenzelok,  2008 ).  

    Hyperbaric Oxygen Therapy 

    Historically  HBOT   has been used to treat decompression sickness associated with 
deep sea diving, and astronautics. HBOT involves the application of gases into a 
confi ned chamber, ranging from normal levels of oxygen (21 %) to enhanced levels 
of oxygen (up to 100 %) under differing amounts of pressure (Granpeesheh et al., 
 2010 ). Exploratory fi ndings have indicated that individuals with ASD have oxida-
tive stress and nueroinfl ammation, both of which have been successfully limited in 
rat populations using HBOT (Granpeesheh et al.,  2010 ). As with the other treat-
ments discussed above, this approach is based on fl awed or unproven theoretical 
underpinnings, however this has not prevented its wide usage. To date rigorous 
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scientifi c research (Granpeesheh et al.,  2010 ; Jepson et al.,  2011 ) has indicated that 
 HBOT   does not result in improvements in ASD symptoms. This is another example 
of a controversial,    expensive treatment based on unfounded ideas that is without 
supporting evidence   .    

    Conclusion 

 Our aim was to shed light on some of the factors that give way to unproven treat-
ment and advance skeptical scrutiny by professionals, parents, and organizations 
responsible preparing individuals to work with individuals with ASD. Fad, pseudo-
scientifi c, and controversial interventions for ASD proliferate for various reasons. 
They often are more affordable and easier to access than evidence-based interven-
tions. Evidence-based interventions can be time intensive and diffi cult to procure, 
resulting in misinformation of desperate and dedicated parents and professionals. 
These factors alone do not explain adoption of all unsupported treatments. Indeed, 
as we have discussed, a confl uence of idiosyncratic factors, each with varying 
degrees of infl uence, likely encourage embracement of interventions that ought to 
be entirely avoided until substantiated by evidence. Development of an understand-
ing of science and scientifi c thought, including skepticism and rhetorical fallacies, 
are safeguards against exploitation and self-deception associated with pseudoscien-
tifi c and fad interventions. 

 When professionals and families approach intervention decisions buoyed by 
emotion rather than reason, optimism rather than skepticism, and anecdote rather 
than data, they ultimately become victims of an industry preying on benevolent but 
desperate people behaving under duress. Mere knowledge of what has been dis-
proven or is unproven is insuffi cient for preventing dissemination of new fad, pseu-
doscientifi c, and controversial interventions. Our advocacy for skepticism and a 
scientifi c attitude toward treatment decisions is necessary because the list of dubi-
ous treatments will continue to grow. Combatting pseudoscientifi c and fad treat-
ments begins with service providers and families who make decisions. Researchers, 
professionals, and parents who are skilled at evaluating ASD treatment claims 
must assume leadership roles and support individuals unaccustomed to this impor-
tant type of decision-making. Such an informed and active community is the best 
and likely only way to effectively prevent exploitation of individuals connected to 
people with ASD.     
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